FRDA® 
energy researc 
aostracts 


VOL. 2 NO. 6 
ABSTRACTS 12150-15649 


March 31, 1977 


UNITED STATES ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 





REPORT COLLECTIONS IN THE UNITED STATES 


The libraries listed below purchase and maintain microfiche collections of ERDA and 
foreign reports that are abstracted in ERA. Most of these libraries have microfiche 
reader-printers or other photocopy facilities with which to reproduce enlarged copies from 
microfiche. Charges for reproduction services vary. 


ALABAMA 

Auburn, Auburn University 

Tuskegee Institute, Tuskegee Institute 
ARIZONA 

Tucson, University of Arizona 
CALIFORNIA 

Davis, University of California 

Los Angeles, University of California 

Santa Barbara, University of California 
COLORADO 

Boulder, University of Colorado 
DISTRICT OF COLUMBIA 

Washington, Library of Congress 
FLORIDA 

Gainesville, University of Florida 
GEORGIA 

Atlanta, Georgia Institute of 

Technology 

HAWAII 

Honolulu, University of Hawaii 
IDAHO 

Pocatello, Idaho State University 
ILLINOIS 

Urbana, University of Illinois 
INDIANA 

Lafayette, Purdue University 
1OWA 

Ames, lowa State University 
KANSAS 

Manhattan, Kansas State University 
KENTUCKY 

Lexington, University of Kentucky 


MARYLAND 
Baltimore, Johns Hopkins University 
College Park, University of Maryland 
MASSACHUSETTS 
Cambridge, Massachusetts Institute of 
Technology 
Worcester, Worcester Polytechnic Institute 
MICHIGAN 
Ann Arbor, University of Michigan 
MISSISSIPPI 
State College, Mississippi State University 
MISSOURI 
Columbia, University of Missouri 
Kansas City, Linda Hall Library 
NEW JERSEY 
Princeton, Princeton University 
NEW MEXICO 
Albuquerque, University of New Mexico 
NEW YORK 
Albany, New York State Library 
Albany, State University at Albany 
Ithaca, Cornell University 
New York, Columbia University 
Rochester, University of Rochester 
Syracuse, Syracuse University 
NORTH CAROLINA 
Raleigh, North Carolina State University 
OHIO 
Cincinnati, University of Cincinnati 
Cleveland, Cleveland Public Library 
Toledo, University of Toledo 


OKLAHOMA 

Norman, University of Oklahoma 
PENNSYLVANIA 

Philadelphia, University of Pennsylvania 

Pittsburgh, Carnegie Library 

University Park, Pennsylvania State 

University 

PUERTO RICO 

San Juan, University of Puerto Rico 
SOUTH CAROLINA 

Columbia, University of South Carolina 
TENNESSEE 

Knoxville, University of Tennessee 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Salt Lake City, University of Utah 
VIRGINIA 

Blacksburg, Virginia Polytechnic Institute 

Charlottesville, University of Virginia 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WEST VIRGINIA 

Morgantown, West Virginia University 
WISCONSIN 

Madison, University of Wisconsin 


ERDA reports so indicated in ERDA Energy Research Abstracts are offered for 
sale by National Technical Information Service, U. S. Department of Commerce, 
Springfield, Virginia 22161. 





Volume 2, Number 6, March 31, 1977 


ERDA ENERGY RESEARCH ABSTRACTS 





Published by the ERDA Technical Information Center, Oak Ridge, Tennessee 





ERDA Energy Research Abstracts (ERA) provides 
abstracting and indexing coverage of all scientific and 
technical reports, journal articles, conference papers and 
proceedings, books, patents, theses, and monographs 
originated by the U.S. Energy Research and Develop- 
ment Administration, its laboratories, energy centers, 
and contractors. 

Subject matter includes the entirety of ERDA’s 
research, development, demonstration and technological 
programs resulting from its broad charter for energy 
systems, conservation, safety, environmental protection, 
physical research and biology and medicine. ERA also 
covers other U.S. Government sponsored energy in- 
formation and the international literature on reactor 
technology, waste processing and storage, and fusion 
technology. In addition, nonnuclear information ob- 
tained from foreign governments under agreements for 
cooperation is covered. 


ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Federal, state, and municipal 
agencies concerned with energy development, conserva- 
tion and usage may obtain ERA free of charge. Inquiries 
should be directed to the ERDA Technical Information 
Center, P.O. Box 62, Oak Ridge, TN 37830. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues includ- 
ing a semiannual index and an annual index is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. The semiannual and annual index will also be 
available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (for- 
eign); the annual index is $33.00 (domestic) or $41.25 
(foreign). A single issue costs $5.55 (domestic) or $6.95 


(foreign). 





INDEXES TO ERA 


Comprehensive indexes appear in each issue and are 
cumulated at the end of each volume. The report 
number indexes will be cumulated on both a volume and 
multivolume basis. 

All documents abstracted are indexed by subjects 
and personal authors. Report literature is indexed also 
by corporate author and report number. Each of these 
indexes is preceded by an introduction explaining in 
detail the organization of the index and the principles by 
which it is compiled. The reader is referred to these 
explanations for information not found in the brief 
summaries below. 


Corporates 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


16557 (BAW—10108A) Qualification of submerged-arc nar- 
row strip cladding process. Ayres, P.S.; Gottschling, J.D.; Jeffers, 
G.K. (Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear 
Power Generation Div.). Mar 1976. 48p. Babcock and Wilcox, 
Lynchburg, VA. 


is indexed as: 


(BAW—10074A(Rev.1)) 
Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div. 
Qualification of submerged-arc narrow strip cladding process, 
1:16557 (BAW—10108A) 


Personal Authors 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Ackermann, A., Excitation functions of 
the (n,2n) reactions of "C and 7*U, 
1:18034 

Ackley, M.H., See Derr, V.E., 1:17257 

Acton, J.P., See Mitchell, B.M., 1:16369 

Adam, J.C., See Gitomer, S.J., 1:18301 

Adams, A.A., See Barger, H.J. Jr., 
1:16409 

Adams, M.S., See Titus, J., 1:17363 


Subjects 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 

Examples: 


DIET/RADIOSENSITIVITY EFFECTS 
Influence of various diets on the radiosensitivity of guinea pigs, 
1:17675 (ERDA-tr-110) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also KORTEWEG-DE VRIES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Singular solution of the capillary equation. I. Existence, 1:18384 
Singular solution of the capillary equations. II. Uniqueness, 
1:18385 


Report Numbers 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


UAH-RR- 
177 

UARL-R- 
911848-44 
921513-10 

UCID- 
15644-75-4 
16630-3 
16949-75-4 
16984 
17028 
17033 
17038(Rev.1) 
17044 


17048 
17061 
17067 
17076 
17086 
17093 
17096 
17097 
52000-76-2 


716941 See AD-A-015587 


716724 See AD-A-009360 
716918 See AD-A-009101 


:16849 . NTIS, $5.45 
:15904 . NTIS, $4.00 
16864 . NTIS, $5.45 
:15493 . NTIS, $4.00 
:18336 . NTIS, $3.50 
:16592 . NTIS, $3.50 
:18323 . NTIS, $5.45 
:15429 . NTIS, $4.00 
:17198 . NTIS, $5.45 
[18357 . NTIS, $4.00 
:17240 . NTIS, $4.00 
:18358 . NTIS, $3.50 
:15909 . NTIS, $5.45 
:18287 Dep. NTIS, $3.50 
:18214 . NTIS, $3.50 
:17997 . NTIS, $4.00 
:18349 . NTIS, $4.00 


-_—— 


kn ee ee se ee ee ee hh he) 


AVAILABILITY OF PUBLICATIONS ABSTRACTED 


Public availability of all ERDA reports is indicated in 
the report number indexes. The availability of other 
reports, when known, is also indicated. The availability 
of some unnumbered reports is given in the abstract. 


Information on the availability of the published 
literature and unpublished conference papers abstracted 
in ERA can be obtained from the ERDA Technical 
Information Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 





Category 


COAL AND COAL PRODUCTS 

PROCESSING 
DESULFURIZATION AND PURIFICATION 
HYDROGENATION 
GASIFICATION 
LIQUEFACTION 
SOLVENT EXTRACTION 

BY-PRODUCTS 

PROPERTIES 


TRANSPORT AND HANDLING 
COMBUSTION 


HEALTH AND SAFETY 
REGULATIONS 


PETROLEUM 
RESERVES 
EXPLORATION 
DRILLING AND PRODUCTION 
PROCESSING 
PRODUCTS AND BY-PRODUCTS 
HEALTH AND SAFETY 
MARKETING AND ECONOMICS 
WASTE MANAGEMENT 
ENVIRONMENTAL ASPECTS 
POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 
PROPERTIES 
STORAGE 
COMBUSTION 


NATURAL GAS 
RESERVES 
EXPLORATION 
DRILLING, PRODUCTION, AND PROCESSING 
PRODUCTS AND BY-PRODUCTS 
HEALTH AND SAFETY 
MARKETING AND ECONOMICS 
ENVIRONMENTAL EFFECTS 
ARTIFICIAL STIMULATION, PLOWSHARE, ETC 
POLICY, LEGISLATION, AND REGULATION 
TRANSPORT, PIPELINES, AND HANDLING 
COMBUSTION 
STORAGE 


OIL SHALES AND TAR SANDS 

RESERVES AND EXPLORATION 

SITE GEOLOGY AND HYDROLOGY 
SITE GEOLOGY 

DRILLING, FRACTURING, AND MINING 

OIL PRODUCTION, RECOVERY, AND REFINING 
IN SITU METHODS, TRUE AND MODIFIED 
SURFACE METHODS 
REFINING 
PURIFICATION 

PROPERTIES AND COMPOSITION 

BY-PRODUCTS 

HEALTH AND SAFETY 


CONTENTS 


Category 


ENVIROMENTAL ASPECTS 
REGULATIONS 


CENTRIFUGATION 

LASER EXCITATION 
FUELS PRODUCTION AND PROPERTIES 
SPENT FUELS REPROCESSING 
TRANSPORT AND STORAGE 
MARKETING AND ECONOMICS 
WASTE MANAGEMENT 

WASTE PROCESSING 

WASTE DISPOSAL AND STORAGE 
ENVIRONMENTAL ASPECTS 
HEALTH AND SAFETY 
REGULATIONS 

ACCOUNTABILITY AND SAFEGUARDS 

ADMINISTRATIVE AND REGULATORY 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY .... 1308 
PHYSICAL ISOTOPE SEPARATION 
HEAVY WATER PRODUCTION 
RADIATION SOURCES 
DESIGN AND FABRICATION 
OTHER INDUSTRIAL USES 
ISOTOPIC POWER SUPPLIES 
DESIGN AND FABRICATION 


' HYDROGEN 
PRODUCTION 
ELECTROLYSIS 
THERMOCHEMICAL PROCESSES 
PARTIAL OXIDATION PROCESSES 


OTHER SYNTHETIC AND NATURAL FUELS 
HYDROCARBON FUELS 
PREPARATION 
CHEMICAL SYNTHESIS 
PREPARATION FROM WASTES OR BIOMASS 
ALCOHOL FUELS 
CHEMICAL SYNTHESIS 
SOLID WASTE FUELS 


HYDRO ENERGY 
RESOURCES AND AVAILABILITY 
SITE GEOLOGY AND METEOROLOGY 
PLANT DESIGN AND OPERATION 
ENVIRONMENTAL ASPECTS 


. SOLAR ENERGY 
RESOURCES AND AVAILABILITY 
HEAT STORAGE AND REJECTION 





CONTENTS (continued) 


Category Page 


SOLAR ENERGY—Continued 
ENVIRONMENTAL ASPECTS 
SOLAR ENERGY CONVERSION 
PHOTOVOLTAIC CONVERSION 
THERMOELECTRIC CONVERSION 
PHOTOSYNTHETIC CONVERSION 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
ORBITAL POWER PLANTS 
TOWER FOCUS POWER PLANTS 
LINEAR PARABOLIC POWER PLANTS 
OCEAN THERMAL GRADIENT POWER PLANTS 
SOLAR RADIATION UTILIZATION 
SPACE HEATING AND AIR CONDITIONING 
WATER HEATING 
HEAT ENGINES 
SOLAR COLLECTORS AND CONCENTRATORS 


GEOTHERMAL ENERGY 
RESOURCE STATUS AND ASSESSMENT 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 


NON-USA 
GEOTHERMAL EXPLORATION AND EXPLORATION 
TECHNOLOGY 
GEOPHYSICAL TECHNIQUES AND SURVEYS 
GEOCHEMICAL TECHNIQUES AND SURVEYS 
EXPLORATORY DRILLING AND WELL LOGGING ... 1333 
LEGAL AND INSTITUTIONAL ASPECTS 
ECONOMIC AND FINANCIAL ASPECTS 
ENVIRONMENTAL ASPECTS 
GEOTHERMAL POWER PLANTS 
GEOTHERMAL ENGINEERING 
CORROSION, SCALING, AND MATERIALS 
OT sincccsncpcvscatbestasestevecssass dipasisenisotaoseesscove 1334 
RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 
DIRECT ENERGY UTILIZATION 
GEOTHERMAL DATA AND THEORY 
PROPERTIES OF AQUEOUS SOLUTIONS. 
PROPERTIES OF MINERALS AND ROCKS 
ROCK-WATER-GAS INTERACTIONS 


TIDAL POWER 
TIDAL POWER PLANTS 
DESIGN AND OPERATION 
WAVE ENERGY CONVERTERS 


WIND ENERGY 

AVAILABILITY (CLIMATOLOGY ) 

ECONOMICS 

WIND ENERGY ENGINEERING 
APPLICATIONS 
TURBINE DESIGN AND OPERATION 
POWER CONVERSION SYSTEMS 
SITE CHARACTERISTICS 


ELECTRIC POWER ENGINEERING 

POWER GENERATION 
COOLING SYSTEMS 
COMBINED AND BINARY CYCLES 
SOLID-WASTE INCINERATION 
POWER PLANT COMPONENTS 
WASTE HEAT UTILIZATION 
ECONOMICS 

ENVIRONMENTAL ASPECTS 
THERMAL EFFLUENTS 
NOXIOUS GAS CONTROL 


SITE SELECTION 
POWER TRANSMISSION AND DISTRIBUTION 


NUCLEAR POWER PLANTS 
POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 


POWER REACTORS, NON-BREEDING, GRAPHITE 
MODERATED 
POWER REACTORS, NON-BREEDING, OTHERWISE 
MODERATED OR UNMODERATED 
POWER REACTORS, BREEDING 
POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 
REGULATION AND LICENSING 
ECONOMICS 
CONSTRUCTION AND OPERATION 
FUEL CYCLE 
PROCESS HEAT REACTORS 


NUCLEAR REACTOR TECHNOLOGY 
THEORY AND CALCULATION 
COMPONENTS AND ACCESSORIES 
FUEL ELEMENTS 
CONTROL SYSTEMS 
ENVIRONMENTAL ASPECTS 
SITING 
RADIOACTIVE EFFLUENTS 
THERMAL EFFLUENTS 
RESEARCH, TEST, EXPERIMENTAL, ZERO-POWER, 
AND TRAINING REACTORS AND SUBCRITICAL 
ASSEMBLIES 
PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 
PROPULSION REACTORS 
REACTOR SAFETY 
ACCIDENT LIABILITY 


ENERGY STORAGE 
MAGNETIC 


DESIGN AND DEVELOPMENT ............::::::s2s0seeseeeeneeeees 1414 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES 1416 


ENERGY MANAGEMENT AND POLICY 
SYSTEMS STUDIES AND TOTAL ENERGY 
ECONOMICS AND SOCIOLOGY 
ENVIRONMENT, HEALTH, AND SAFETY 
ENERGY RESOURCES 
RESEARCH AND DEVELOPMENT 
NUCLEAR ENERGY 
TRANSPORT AND STORAGE 
CONSERVATION ............::cce00eeeeeeeseees . 
SUPPLY, DEMAND, AND FORECASTING 
POLICY, LEGISLATION, AND REGULATION 
FOSSIL FUELS 


PETROLEUM 

NATURAL GAS 
HYDROGEN AND SYNTHETIC FUELS 
ELECTRIC POWER 





CONTENTS (continued) 


Category 


ENERGY MANAGEMENT AND POLICY—Continued 
ELECTRIC POWER GENERATION 





ELECTRIC POWER TRANSMISSION AND 
DISTRIBUTION 





CONSUMPTION AND UTILIZATION 





UNCONVENTIONAL SOURCES AND POWER 
GENERATION 





SOLAR 





GEOTHERMAL 








ENERGY CONVERSION 

MHD GENERATORS 
DESIGN AND DEVELOPMENT. 
MATERIALS, COMPONENTS, AND AUXILIARIES 
DUCT ENGINEERING AND FLUID DYNAMICS 

*THERMOELECTRIC GENERATORS 
DESIGN AND DEVELOPMENT. 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES 

THERMIONIC CONVERTERS 
DESIGN AND DEVELOPMENT.............:.sssssssessesseeeseeees 
PERFORMANCE AND TESTING 

FUEL CELLS 
DESIGN AND DEVELOPMENT. 
PERFORMANCE AND TESTING 
MATERIALS, COMPONENTS, AND AUXILIARIES 
RANKINE ... ; 
STIRLING 



































ENERGY CONSERVATION, CONSUMPTION, AND 
UTILIZATION 
BUILDINGS. 
RESIDENTIAL 
OFFICE.. 
SCHOOL .. 
COMMERCIAL 
TRANSPORTATION AND PROPULSION andl 
AIR AND AEROSPACE 
RAILWAY. pia 
LAND AND ROADWAY 
SEA AND WATER 
PIPELINE 
INDUSTRY 
ENERGY SOURCES 
MATERIALS 
EQUIPMENT AND PROCESSES 
WASTE HEAT UTILIZATION 
RECYCLING 
ELECTRIC POWER 
BUILDINGS 
INDUSTRY 
WASTE MANAGEMENT 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 
INTERNAL COMBUSTION ENGINES 
SPARK-IGNITION 
DIESEL 
TURBINE 
ROTARY 
EXTERNAL COMBUSTION ENGINES 
STIRLING CYCLE 
RANKINE CYCLE 
ELECTRIC-POWERED SYSTEMS 
HYBRID SYSTEMS 
FLYWHEEL PROPULSION 
VEHICLE DESIGN FACTORS 
BODY AND CHASSIS 
ENGINE SYSTEM 






















































































Page 


WPI oeuscasecscsccscnestessevoshceooee ocsasteusuibipecnbenssicalnnUneanel 1456 
EMISSION CONTROL 


SULFUR DIOXIDE 
HYDROCARBONS 


MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
CORROSION AND EROSION 
RADIATION EFFECTS 
CERAMICS, CERMETS, AND REFRACTORIES 
PREPARATION AND FABRICATION 
STRUCTURE AND PHASE STUDIES 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
CORROSION AND EROSION 
RADIATION EFFECTS 
COMPOSITE MATERIALS 
PREPARATION AND FABRICATION 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
CORROSION, EROSION, AND DEGRADATION 
POLYMERS AND PLASTICS 
PREPARATION AND FABRICATION 
MECHANICAL PROPERTIES 
PHYSICAL PROPERTIES 
RADIATION EFFECTS 
OTHER MATERIALS 
PREPARATION AND MANUFACTURE 
STRUCTURE AND PHASE STUDIES 
PROPERTIES 
CORROSION, EROSION, AND DEGRADATION 
RADIATION EFFECTS 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
ACTIVATION AND NUCLEAR REACTION 
PROCEDURES 
CHEMICAL PROCEDURES 
RADIOMETRIC AND RADIOCHEMICAL 
PROCEDURES 
SPECTRAL PROCEDURES 
SEPARATION PROCEDURES 
INORGANIC AND PHYSICAL CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL PROPERTIES. 1488 
ISOTOPE EFFECTS 
ISOTOPE EXCHANGE AND ISOTOPE SEPARATION .. 1489 
ORGANIC CHEMISTRY 
CHEMICAL AND PHYSICOCHEMICAL PROPERTIES. 1489 
ELECTROCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 
PROPERTIES OF RADIOACTIVE MATERIALS 
RADIOISOTOPE PRODUCTION 
COMBUSTION CHEMISTRY 


GENERAL ENGINEERING 
FACILITIES AND EQUIPMENT 
CRYOGENIC AND SUPERCONDUCTING 
EQUIPMENT AND DEVICES 
PROTECTIVE STRUCTURES AND EQUIPMENT 
HANDLING EQUIPMENT AND PROCEDURES 





CONTENTS (continued) 


Category 


ENGINEERING —Continued 
SHIPPING CONTAINERS 


ELECTRONIC CIRCUITS AND DEVICES 

SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 

COMBUSTION SYSTEMS 


PARTICLE ACCELERATORS 
DESIGN, DEVELOPMENT, AND OPERATION 
BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 
AUXILIARIES AND COMPONENTS 
ION SOURCES 
EXPERIMENTAL FACILITIES AND EQUIPMENT 
STORAGE RINGS 


INSTRUMENTATION 
RADIATION INSTRUMENTATION 
GENERAL DETECTORS AND MONITORS 
RADIATION DOSEMETERS 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION .... 


HIGH ENERGY PHYSICS INSTRUMENTATION 
RADIOMETRIC INSTRUMENTS 
RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 
MISCELLANEOUS INSTRUMENTS 
WELL LOGGING INSTRUMENTATION 


EXPLOSIONS AND EXPLOSIVES 
CHEMICAL 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 

BASIC STUDIES 

CHEMICALS MONITORING AND TRANSPORT 

RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 

THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 

SITE RESOURCE AND USE STUDIES 

REGULATIONS 


ENVIRONMENTAL SCIENCES, TERRESTRIAL 
BASIC STUDIES 
RADIOMETRIC TECHNIQUES 
CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS... 


SITE RESOURCE AND USE STUDIES 


ENVIRONMENTAL SCIENCES, AQUATIC 
BASIC STUDIES 
RADIOMETRIC TECHNIQUES 
CHEMICALS MONITORING AND TRANSPORT 
RADIOACTIVE MATERIALS MONITORING AND 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
THERMAL EFFLUENTS MONITORING AND 


Page Category 
ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY 
TECHNOLOGIES 
SOCIAL AND ECONOMIC STUDIES 
ASSESSMENT OF ENERGY TECHNOLOGIES 


BIOMEDICAL SCIENCES, BASIC STUDIES 
BEHAVIORAL BIOLOGY 
BIOCHEMISTRY 

TRACER TECHNIQUES 
CYTOLOGY 
GENETICS 
METABOLISM 

TRACER TECHNIQUES 
MEDICINE 

TRACER TECHNIQUES 
MICROBIOLOGY 
PATHOLOGY 
PHYSIOLOGICAL SYSTEMS 

TRACER TECHNIQUES 
PUBLIC HEALTH 
AGRICULTURE AND FOOD TECHNOLOGY 

TRACER TECHNIQUES 


BIOMEDICAL SCIENCES, APPLIED STUDIES 
RADIATION EFFECTS 
RADIATION EFFECTS ON BIOCHEMICALS 
IN VITRO 


1499 
1499 
1508 
1508 
1509 
1509 


1510 
1510 


1511 
1511 


1512 
1512 
1512 
1513 
1513 


1513 
1513 
1513 
1514 
1514 
1514 
1515 


BASIC STUDIES 

RADIATION EFFECTS ON PLANTS 
APPLICATIONS 

RADIATION EFFECTS ON ANIMALS 


ANIMALS 
NUCLIDE KINETICS AND TOXICOLOGY 


THERMAL EFFECTS 
MICROORGANISMS 


VERTEBRATES 
CHEMICALS METABOLISM AND TOXICITY 


GEOSCIENCES 
GEOLOGY AND HYDROLOGY 
GEOPHYSICS 
SEISMOLOGY AND TECTONICS 
MAGMATISM, VOLCANOLOGY, AND IGNEOUS 
PROCESSES 
GEOPHYSICAL SURVEY METHODS 
MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 





GEOCHEMISTRY 





CONTENTS (continued) 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 
COSMIC RADIATION 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
SOLAR PHENOMENA 


EFFECTS OF NUCLEAR DETONATIONS 
MAGNETOSPHERIC PHENOMENA 


ATOMIC, MOLECULAR, AND CHEMICAL PHYSICS.... 


BEAMS AND THEIR REACTIONS 

ATOMIC AND MOLECULAR PROPERTIES 

POSITRONIUM, MUONIUM, AND MUONIC AND 
MESIC ATOMS AND MOLECULES 

COLLISION PHENOMENA 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 
ELECTROMAGNETIC INTERACTIONS 
WEAK INTERACTIONS 


STRONG MESON-INDUCED INTERACTIONS 
PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


STRONG INTERACTIONS, GENERAL 
STRONG INTERACTIONS, BARYON NO. I 
STRONG INTERACTIONS, BARYON NO. GREATER 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 
APPLICATIONS TO ELECTROMAGNETIC AND 
WEAK INTERACTIONS 
APPLICATIONS TO STRONG INTERACTIONS 
FIELD THEORY 
SCATTERING THEORY 


NUCLEAR PHYSICS 


NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 
THEORETICAL 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19, 
EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20-38, 
THEORETICAL 





NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20-38, 
EXPERIMENTAL 





ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 


NUCLEAR PROPERTIES AND REACTIONS, A=39-58, 





THEORETICAL 


Category 


ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39-58, 
EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59-89, 
THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=59-89, 
EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
ENERGY LEVELS AND TRANS/TIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90-149, 
EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, THEORETICAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, THEORETICAL 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, THEORETICAL 
RADIOACTIVE DECAY. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR MODELS 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
SHIELDING CALCULATIONS AND EXPERIMENTS ... 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION PROTECTION STANDARDS 
RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


SOLID STATE PHYSICS 
SUPERCONDUCTIVITY 
GENERAL THEORY 
ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 
ACOUSTICS ; 





CONTENTS (continued) 


Category Page Category 


NUCLEAR PHYSICS—Continued FUEL SYSTEMS 
STATISTICAL PHYSICS AND THERMODYNAMICS..... 1596 RADIATION HAZARDS 
ELECTRICITY AND MAGNETISM POWER CONVERSION SYSTEMS 
MATHEMATICAL PHYSICS INERTIAL CONFINEMENT SYSTEMS 


CONTROLLED THERMONUCLEAR RESEARCH COMPONENT DEVELOPMENT AND TESTING 
PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING GENERAL AND MISCELLANEOUS 
PLASMA DIAGNOSTICS MANAGEMENT 
PLASMA KINETICS - GENERAL MATHEMATICS AND COMPUTERS 
PLASMA KINETICS - EXPERIMENTAL INFORMATION HANDLING 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION 
PLASMA INSTABILITIES 
PLASMA WAVE PHENOMENA CORPORATE INDEX 
THERMONUCLEAR POWER PLANTS AUTHOR INDEX 
PHYSICS AND BLANKET ENGINEERING 
MAGNET COILS AND FIELDS SUBJECT INDEX 
POWER SUPPLIES AND CIRCUITRY REPORT NUMBER INDEX 





STAFF OF ERDA ENERGY RESEARCH ABSTRACTS 


Editor and Production Manager 
David E. Bost 


Assistant Editor 
Lee M. Thompson 


Associate Editors 

M. Catherine Grissom 
Robert C. Kelly 
Sidney F. Lanier 
Henry D. Raleigh 
Lila B. Smith 

Charles E. Stuber 


Report Evaluators 
John H. Mitchell 
Mary H. Newman 
Ted Redmon 


Descriptive Cataloging Specialist 
J. Paul Meredith 


Subject Heading Specialist 
Dora H. Moneyhun 


Corporate Author Specialist 
Clara L. Fox 


Report Number Specialist 
Helen W. White 


Computer Processing Coordinator 
Noboru Kawakami 


Information Specialists 
P. Martin Alexander 
Dianna D. Altom 

E. Ray Bedford 

Jane G. Buchanan 

D. Lamar Cason 
David C. Cunningham 
Theodore F. Davis 
James R. Dulaney 
Stanley D. Frey 
Darrell O. Galde 
Everett J. Hoffman 
Carolyn D. Houston 
Carolyn A. Johnson 
Lynda H. Kern 

W. Hugh Kinser 
Lisbeth C. Lieberman 
William D. Matheny 
Betty L. McDowell 
Lorne T. Newman 
Jean F. Peckham 
Mona H. Raridon 
Julia S. Redford 
Stanley J. Rimshaw 
Jessie W. Rushing 
Robert W. Rutkowski 
Francis L. Sachs 
Polly C. Summers 
George H. Thoeming 
Helen L. Ward 
Milton O. Whitson 
Martha C. Wilson 


Publishing Coordinator 
Charles R. Bruce 


Communication concerning the editorial policy and content of ERDA Energy Research Abstracts should be addressed to the Editor, 
ERDA Energy Research Abstracts, ERDA Technical Information Center, P.O. Box 62, Oak Ridge, Tennessee 37830. 





The Administrator of the Energy Research and Development Administration has determined that the publication of this 
periodical is necessary in the transaction of the public business required by law of this agency. Use of funds for printing this 
periodical has been approved by the Director of the Office of Management and Budget through June 30, 1978. 











Volume 2, Number 6, March 31, 1977 


ERDA ENERGY RESEARCH ABSTRACTS 





COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 13713, 13753, 13755, 13819 


12150 (PB— 243154) Northern Great Plains Resource Pro- 
gram: Surface Resources Work Group. Constraints. (Northern 
Great Plains Resources Program, Denver, Colo. (USA)). Mar 
1974. 40p. (NGPRP/CD—74/402). NTIS $3.75. 

Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB—243153 and PB—243155. 

Surface resource constraints that may limit the rate or scale 
of coal development in a 63 county area of North Dakota, Mon- 
tana, Wyoming and South Dakota are analyzed. The constraints 
analyzed are imposed on coal development as a result of consider- 
ing other resource values. These include; (1) statutory constraints; 
(2) constraints imposed by society as a result of attitude, tradition, 
social and economic standards, personal taste, and desires; (3) 
constraints imposed by and subject to limitations of natural 
processes involving both physical and biological phenomena; and 
(4) constraints resulting from a lack of knowledge needed to ad- 
dress particular problems. The purpose is to describe various con- 
straints that would affect the rate and scale of coal extraction and 
conversion of coal to other energy forms. 


12151 (TID—3349-SIP1) Coal processing, production, and 
properties. A bibliography: citations. (Energy Research and 
Development Administration, Oak Ridge, Tenn. (USA). Technical 
Information Center). Sep 1976. 478p. Dep. NTIS $12.50. 

In October 1974 a bibliography, Coal Processing (TID- 
3349), containing 7441 references on coal gasification, liquefac- 
tion, and desulfurization was published. Since then references have 
been added relating to the above subjects and to additional areas 
of coal utilization such as combustion, mining, and handling. This 
additional store of references was thought to be sufficiently com- 
prehensive to warrant publication of this supplement to, and ex- 
pansion of, the first bibliography. The compilation includes 6757 
citations of foreign and domestic research reports, journal articles, 
patents, conference proceedings, and books. The bibliography is 
printed in two parts. The first part includes the citations and the 
second includes the indexes and appendix. Four indexes are pro- 
vided: Corporate, Author, Subject, and Report Number. 


12152 (TID—3349-S1P2) Coal processing, production, and 
properties. A bibliography: indexes. (Energy Research and 
Development Administration, Oak Ridge, Tenn. (USA). Technical 
Information Center). Sep 1976. 570p. Dep. NTIS $13.50. 

The Corporate, Author, Subject, and Report Number in- 
dexes for the 6757 references cited in Part I are included. An ap- 
pendix lists journal titles alphabetically by title abbreviation. 
(LTN) 


12153 1977 ERDA authorization: fossil fuels. 
Hearings before the Subcommittee on Energy Research, Develop- 
ment and Demonstration (Fossil ee 
and Tech , U.S. House of ives, Ninety-Fourth Con- 
gress, Second Febresty 10, 18, 19, 20, 24, and 25, 1976. 
Washington, DC; Committee on Science and Technology (1976). 
1724p. GPO. 

Congressional hearings (cont.) on U.S. ERDA's 1977 Fossil 
Fuels budget and research programs are reproduced. Testimony in- 
volved presentations by various companies and organizations in 
response to subcommittee questions on specific aspects of the pro- 


gram. Cooperative international agreements and exchanges of in- 
formation are presented. Barry Commoner’s New Yorker (Feb. 2, 
9, and 16, 1976) articles on energy are reproduced. (LTN) 


PROCESSING 
REFER ALSO TO CITATION(S) 12333, 13811, 14335 


12154 (PB—247540) Emissions from processes producing 
clean fuels. Final report. Glazer, F.; Hershaft, A.; Shaw, R. (Booz, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). Mar 1974. Con- 
tract EPA-68-02-1358. 447p. NTIS $11.75. 

Processes for converting coal, oil and shale to clean fuels 
were studied. Most of the processes considered have not yet been 
developed to commercialization. Based on preliminary data and 
engineering estimates developed, it can be concluded that: (1) 
Unit processes apparently exist to provide adequate control of 
most waste streams from clean-fuel plants, although some pollu- 
tants remain difficult to treat; (2) The pollutant emissions from 
clean-fuel processes will, in general, be relatively low when com- 
pared to emissions from alternative uses of the raw fuel; (3) The 
total costs of pollutant control (1973 basis) for achieving low 
levels of plant emissions, in high-Btu coal gasification processes, 
range from 15 to 30 cents per million Btu and can be expected to 
increase in proportion to the severity of the emission controls 
required; (4) Low-Btu gasification followed by desulfurization may 
be considered as a pollution control system because it permits the 
combustion of coal with decreased emissions. In that case the 
overall cost of pollution control is about $0.65/10 to the sixth 
power Btu of gas produced. (GRA) 


12155 (PB—248051) So, reduction in non-utility combustion 
sources: technical and economic comparison of alternatives. Final 
task report, May 1974—Sep 1975. Choi, P.S.K.; Kropp, E.L.; Bal- 
lantyne, W.E.; Anastas, M.Y.; Putnam, A.A. (Battelle Columbus 
Labs., Ohio (USA)). Oct 1975. Contract EPA-68-02-1323. 316p. 
NTIS $9.75. 

Environmental Protection Technology Series report. 

The report gives results of an analysis of non-utility com- 
bustion (NUC) sources for various size classes and fuel types with 
respect to the significance of SO, emissions. Technical and 
economic comparisons of various SO, control alternatives were 
made for the important size classes and fuel types. Categories of 
alternatives included are: physical cleaning of coal, coal gasifica- 
tion, coal liquefaction, fluidized-bed combustion of coal, and flue 
gas desulfurization. For small size classes of NUC sources, applica- 
bilities of package sorption systems are reviewed. (GRA) 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 12181, 12188, 12191, 12255, 
12327 


12156 (FE—2033-13) Hot low Btu producer gas desulfuriza- 
tion in fixed bed of iron oxide-fly ash. Monthly report No. 12, 1 
June—30 June 1976; quarterly report No. 4, 1 April—30 June 
1976. Leuenberger, E.L. (Air Products and Chemicals, Inc., Mar- 
cus Hook, Pa. (USA)). 19 Aug 1976. Contract E(49-18)-2033. 
70p. Dep. NTIS $4.50. 

This is the twelfth monthly and fourth quarterly progress re- 
port of the APCI support program to assist ERDA in the develop- 
ment of their hot producer gas desulfurization process. An iron 
oxide—fly ash sorbent will be used in a fixed-bed cyclic operation. 
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Specific objectives of APCI are sorbent development, definition of 
process scalevup criteria, and commercial process design. Major 
emphasis this period has been in the following areas: (1) Dynamic 
Tests of Experimental Sorbents. Dynamic sorption tests were con- 
ducted to determine the optimum sorbent composition. Conclu- 
sions are based on the amount of producer gas processed by fresh 
sorbent prior to 10 percent sulfur breakthrough. Tests indicated 
that sorbent performance was not affected by the type of material 
used as a binder or a support for the iron oxide. Optimum iron 
oxide content was 42 percent at 20 psig increased the optimum 
iron oxide content to at least 63 percent and doubled available 
sorbent sulfur capacity at 10 percent sulfur breakthrough. The ef- 
fects of pressure on sorbent performance were measured between 
20 and 400 psig. In general, sorbent performance was improved at 
400 psig. Temperature effects on sorbent performance at 900°F 
were successfully measured. At this temperature, sorbent disin- 
tegration is extensive in the presence of H,S free producer gas 
while it is not at temperatures as low as 600°F and as high as 
1400°F. Thus commercial hot stage desulfurization using iron 
oxide sorbent at 900°F is not recommended. (2) Correlation of 
Test Data Using an Isothermal Sorption Model. A model based on 
fluid phase transport of H,S to the sorbent and a slow rate of reac- 
tion once the H,S gets to the sulfur sorption site has been derived. 
A full solution and a simplified solution to the model are 
presented. The model is shown to correlate the experimental test 
data with a good degree of confidence. 


12157 (LBL—S5S216) Low temperature processes for coal desul- 
furization. Mendizabal, E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1976: Contract W-7405-ENG-48. 
84p. Dep. NTIS $5.00. 

Thesis. 

A number of processes proposed to remove sulfur from coal 
are based upon treatment with aqueous solutions at low tempera- 
tures and pressures. The effectiveness of these methods to remove 
organic and inorganic sulfur from high sulfur Illinois No. 6 coal 
was studied. The effect of leaching agent temperature, reaction 
time, and particle size was determined. The leaching agents studied 
were 10 percent sodium hydroxide, and 0.5 M ferric sulfate. The 
following major conclusions were drawn: (1) Sodium hydroxide is 
effective in removing the major pyritic sulfur, but even at the 
highest temperatures studied was unable to remove more than 40 
percent of the organic sulfur from Illinois No. 6 coal. (2) Ferric 
sulfate is very effective in removal of pyritic sulfur (3) Oxygen ap- 
pears to be a promising method but under the conditions used in 
this work, too much of the coal matrix was oxidized. 


12158 (PB—248199) Conceptual design of a commercial scale 
plant for chemical desulfurization of coal. Final report, Jun 
1973—Sep 1975. Nekervis, W.F.; Hensley, E.F. (Dow Chemical 
Co., Midland, Mich. (USA)). Sep 1975. Contract EPA-68-02- 
1302. 632p. NTIS $16.25. 

The report presents a conceptual design and an economic 
evaluation of a 9070 metric ton per day plant for the chemical 
removal of pyritic sulfur from coal. All supporting facilities are in- 
cluded for a self-sufficient operating complex with purchased water 
and power. The process engineering is complete through a capital 
cost estimate. Computer augmented studies are included for the 
material and energy balances, selection of the reactor systems, 
monitoring of operating parameters, and economic sensitivity stu- 
dies of process alternatives. (GRA) 


12159 Low-sulfur coal obtained by chemical desulfurization fol- 
lowed by liquefaction. Meyers, R.A. (TRW Systems and Energy, 
Redondo Beach, CA); Hamersma, J.W.; Baldwin, R.M.; Handwerk, 
J.G.; Gary, J.H.; Golden, J.O. Energy Sources; 3: No. 1, 13- 
18(1976). 

Coal combustion is the largest single source of sulfur oxide 
air pollution. Two major technologies for the desulfurization of 
coal prior to combustion—coal liquefaction and the Meyers 
Process—have been experimentally evaluated. While each process 
is individually capable of reducing a portion of U.S. coal reserves 
to an environmentally acceptable sulfur content, neither can meet 
all U.S. needs. An advantageous combination of the two processes 
is described which could eliminate a major technical hurdle in the 
application of liquefaction technology and thus expand the portion 
of U.S. coal that can be converted to an acceptably low-sulfur fuel. 
Information regarding the fate of sulfur forms during liquefaction 
is also presented. 


HYDROGENATION 


12160 (FE—2034-3) Catalytic hydrogenation of coal-derived 
liquids. Interim report, March—May 1976. Berg, L.; McCandless, 
F.P. (Montana State Univ., Bozeman (USA)). Jun 1976. Contract 
E(49-18)-2034. 47p. Dep. NTIS $4.00. 
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The investigation of the hydrotreating of COED tar with a 
nickel-tungsten catalyst showed that this catalyst is an improve- 
ment over cobalt molybdate in the production of lighter boiling 
product, that more lighter boiling product is obtained at the longer 
residence time and that sulfur removal from the product does not 
increase as the hydrogen rate is increased. Two runs were made on 
the hydrotreating of SYNTHOIL with cobalt molybdate catalyst to 
establish a basis for comparison with other catalysts. One run was 
completed with a nickel tungsten catalyst giving product boiling 
slightly lower than that obtained from cobalt molybdate. The 
hydrotreating of Solvent Refined Coal (SRC) was carried out in 
both continuous and batch reactors using the synthetic coal oil as 
a carrier solvent and employing a nickel tungsten catalyst. The 
higher pressure run gave a better conversion. The work to date on 
these three feedstocks indicates that temperature is a critical varia- 
ble and should be maintained in a narrow range. In order to deter- 
mine more quickly what is the optimum temperature for each 
catalyst and set of conditions, a few batch runs in a rocking bomb 
autoclave are being carried out on all three feedstocks prior to 
running the continuous feed hydrotreaters. 


12161 Catalytic hydrogenation of solvent-refined lignite to 
liquid fuels. Low, J.Y.F. (Univ. of North Dakota, Grand Forks); 
Klabunde, K.J.; Woolsey, N.F.; Baltisberger, R.J.; Govek, M.; Sten- 
berg, V.I. Energy Sources; 3: No. 1, 19-38(1976). 

Solvent-refined lignite (SRL) can be produced by treating 
lignite (not dried) with CO-H,, donor solvent and high tempera- 
ture. This reactive black solid softens at about 150°C, is soluble in 
many organic solvents, is very low in ash and sulfur, and appears 
to be a good feedstock for further upgrading. Thus, a wide-ranging 
study was undertaken to determine the best reducing conditions 
for converting SRL to light distillable liquid fuels and/or chemical 
feedstocks. Batch autoclave studies were carried out in the tem- 
perature range of 375-450°C, hydrogen pressure range of 1500- 
4500 psi, with catalysts Ni-Mo-Al,O;, Co-Mo-Al,O;, Ni-W-Al,O . 
Ni-W-SiO,-Al,O;, SiO,-Al,O;, Al,O;,SnCl,, and presulfided 
catalysts Ni-Mo-Al,O;, Co-Mo-Al,O;, Ni-W-Al,O;. Varying 
amounts of the solvents tetrahydrofuran, tetralin, napthalene, and 
FS-120 petroleum fraction were also studied. Reductions without 
any solvent were studied too and were quite successful. The results 
were evaluated in terms of the amount of light liquids produced, 
deoxygenation, denitrification, hydrogen-carbon ratios, aromatic- 
aliphatic hydrogen ratios, and benzene solubility of unconverted 
material. Best results were obtained with a presulfided Ni-Mo- 
Al,O; catalyst at 450°C, operating pressure of about 3500 psi with 
a 1:1 SRL-tetralin solvent ratio [90 percent overall conversion, 
~20 percent light liquid (1), 15 percent light oil (2), 20 percent 
heavy oil (3 and 4), 10 percent unconverted]. However, operating 
without any solvent also gave satisfactory results (88 percent 
overall conversion, 40 percent light liquid, 10 percent light oil, 10 
percent heavy oil, 12 percent unconverted. Detailed gas chro- 
matography-mass spectrometry (GC-MS) studies of selected liquid 
fractions indicate a high degree of aromaticity as tetralins, 
hydrophenanthrenes, and hydropyrenes. 


GASIFICATION 


REFER ALSO TO CITATION(S) 12404, 12667, 12668, 12685, 
12692, 13098, 13100, 13823, 13833 


12162 (CONF-760435—5) Design considerations for low-Btu 
coal gasification. Schora, F.C.; Patel, J.G. (Institute of Gas 
Technology, Chicago, Ill. (USA)). 1976. 22p. Institute of Gas 
Technology, Chicago, IL. 

From 7. annual conference on modeling and simulation; 
Pittsburgh, Pennsylvania, United States of America (USA) (26 Apr 
1976). 

Recently, there has been an increasing interest in generating 
low- or medium-Btu gas from coal for utilization in power plants, 
as an industrial fuel, or as a chemical feedstock. Such a fuel gas 
has less stringent purity and component requirements than 
pipeline-quality high-Btu gas; therefore, it can be produced at a 
lower cost and a higher efficiency than can high-Btu gas. Different 
types of processes designed to produce various low-Btu fuel gases 
are discussed. The design requirements that result in the extreme 
environment that imposes severe demands on the materials of con- 
struction of coal gasification equipment are also considered. 
Further, problems encountered and solutions achieved by the In- 
stitute of Gas Technology in operating pilot-plant-scale, fluidized- 
bed gasifiers are described. 


12163 (CONF-760905—13) Materials considerations in the 
HYGAS Process. Schora, F.C. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 1976. 27p. Institute of Gas Technology, 
Chicago, IL. 
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From International joint pressure vessels and piping and 


petroleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). vd ™ 

The significance of the modern coal gasification processes 
being developed in the United States is illustrated by the HYGAS 
Process, developed at the Institute of Gas Tec’ (Chicago) 
under sponsorship of the U.S. Energy Research and Development 
Administration and the American Association. Locations of 
the Metal Properties Council sampling points in the HYGAS pilot 
plant are noted, and conditions at those points are described. Vari- 
ous materials findings that have resulted from the operation of a 
high-pressure coal gasification plant are reported. 


12164 (FE—1207-P21) BI-GAS pilot plant program. Annual 
report for the fiscal year 1976. Hull, D.E. (Phillips Petroleum Co., 
Homer City, Pa. (USA)). Aug 1976. Contract E(49-18)-1207. 
38p. Dep. NTIS $4.00. 
Activities related to the operations of the BI-GAS pilot 
it at Homer City, Pa., are reviewed. Numerous meetings have 
n held between personnel representing Phillips, Stearns, BCR, 
ERDA, A.G.A. and others for the purpose of process and equip- 
ment familiarization, planning, budgeting, scheduling and to formu- 
late definitive contracts equitable to the several parties involved. 
Subjects of technical discussion have included, but not been 
limited to: data acquisition and processing, laboratory analyses and 
procedures, gasifier burner ignition systems, environmental protec- 
tion and sampling programs, corrosion/erosion detection and 
prevention, gasifier model studies, coal feed selection, slag viscosi- 
ty, kinetics of coal and char gasification, material and energy 
balances, equipment inspection and plant startup and operating 
procedures. The major emphasis has been directed toward com- 
missioning and shakedown operations, with minor repairs and revi- 
sions being made as necessary to support those activities. 


(FE— 1730-21) Preparation of a coal conversion systems 
technical data book. Final October 31, 1974—April 30, 
1976. (Institute of Gas Technology, Chicago, Ill. (USA)). 1976. 
Contract E(49-18)-1730. 620p. Dep. NTIS $16.25. 

This report consists of an abbreviated outline of 10 sections 
that will form the content of the proposed Data Book. Priorities 
for work in the various sections are being assigned according to 
the most pressing need. The report consists of three sections. The 
first is the annual report for 1975. This is a format to provide a 
precursor to the Coal Conversion Systems Technical Data Book. It 
is adaptable to inclusion in a loose-leaf ring binder. The second 
and third sections of the report are a quarterly report for the first 
calendar quarter of 1976 and a monthly status report for April 
1976. The last two portions are not in Data Book format inasmuch 
as they do not yet represent work that has been accomplished to 
the necessary extent. 


12166 (FE—1784-15) Program to discover materials suitable 
for service under hostile conditions obtaining in equipment for the 
gasification of coal and other solid fuels. Quarterly progress report, 
January 1, 1976—March 31, 1976. Schaefer, A.O.; Samans, C.H.; 
Howes, M.A.; Bhattacharyya, S.; Bangs, E.R.; Hill, V.L.; Chang, 
F.G. (Metal Properties Council, Inc., New York (USA)). 12 Jul 
1976. Contract E(49-18)-1784. 15S7p. Dep. NTIS $6.75. 

Progress is reported on a program designed to screen 
materials for use in gasification plants with respect to the various 
unique corrosive environments obtaining therein and to provide 
useful corrosion data as well as reliable information on other pro- 
perties needed for the design, construction, and operation of such 
plants. The program is being pursued in five phases: Laboratory 
corrosion studies in gasifier environments at temperatures in the 
range of 900 to 2000°F and a pressure of 1000 psi for exposure 
times fe to 5000 hours; exposure of both alloys and refractories in 
selected locations of the Hygas, Consol, Synthane, Bigas and other 
pilot plants; a laboratory program of testing for times up to 400 hr. 
at temperatures up to 462°F and pressures up to 1210 psi in aque- 
ous gas-quench solutions typical of various pilot plants; a laborato- 
2 ne test program using char, ash, or dolomite as 

erodent; and a testing program to determine the engineering 

properties of materials in the hostile environment obtaining in 
ion plants. 

12167 (NP—21207) Necessity of continuing coal gasification 

pilot plant programs. (Institute of Gas Technology, Chicago, Ill. 

(USA)). Oct 1975. 17p. Institute of Gas Technology, Chicago, IL. 

The relative importance of pilot plants in the scale-up 
process from laboratory studies to process development units to 
pilot plants to demonstration plants to full scale commercial plants 
is emphasized. The most important contribution that a pilot plant 
can make in support of a demonstration plant is to be ready and 
available for investigating new operating procedures, and for solv- 
ing problems, unknown or unforeseen, that may arise in the opera- 
tion of the demonstration plant. Such procedures and problems 
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can be simulated on the pilot plant scale to allow more thorough 
analysis and interpretation. Improved procedures and new poten- 
tial solutions can be checked out before being applied to the 
demonstration plant. In addition, a pilot plant program can provide 
new data and service in at least five other major areas: Test a wide 
variety of coals, from different ranks, different major deposits, and 
with different characteristics; test and assess improvements and 
modifications in process arrangement, equipment design, and en- 
vironment control; evaluate the performance of materials under 
the unique operating conditions of coal gasification processes; test 
and develop improved mechanical equipment items for extended 
life and simplified operation; and serve as a center for training 
technical and operating personnel to meet the needs of the new 
coal gasification industry. To illustrate the interplay between pilot 
plant operation and demonstration and commercial plant pro- 
grams, the coal gasification development program, centered 
around the development of the HYGAS Process, is analyzed as an 
example. 


12168 (NTIS/PS—76/0407) Underground coal gasification 
(citations from the NTIS data base). Report for 1964—May 1976. 
Cav: ro, D.M. (National Technical Information Service, Spring- 
field, Va. (USA)). Jun 1976. 88p. NTIS $25.00. 

See also NTIS/PS—76/0408. 

The bibliography of Federally-sponsored research cites all 
aspects of in-situ gasification techniques, including rock fracturing, 
combustion, gas removal, economics, costs, and environmental fac- 
tors. (Contains 83 abstracts) (GRA) 


12169 (NTIS/PS—76/0408 ) Underground gasification 
(citations from the Engineering Index data base). Report for 
1970—May 1976. Cavagnaro, D.M. (National Technical Informa- 
= — Springfield, Va. (USA)). Jun 1976. 36p. NTIS 

See also NTIS/PS—76/0407. 

The bibliography presents worldwide research pertaining to 
underground (in-situ) coal gasification. It includes environmental 
effects, the different processes and techniques that are used, gas 
removal, rock fracturing, costs, and economics. (Contains 31 ab- 
stracts) (GRA) 


12170 (PB—242412) Research and development program for 
catalysis in coal conversion processes. Final report. Katzman, H. 
(Libby (W.F.) Labs., Los Angeles, Calif. (USA)). May 1974. 
408p. NTIS $10.50. 

The use of catalysts in coal conversion processes is 
reviewed, and a research and development program is recom- 
mended for catalysis in future conversion technology. Emphasis is 
on those processes leading to clean fuels for electric power genera- 
tion. The argument of the text consists of a series of articles on the 
subject of catalysis, including catalysts for hydrosulfurization and 
liquefaction of coal, and catalysts for low-sulfur producer gas for 
power stations, commense the treatment and the catalytic proper- 
ties of coals--specifically the beneficial modifications by additives. 
Also reviewed are Fischer-Tropsch catalysts to produce jet fuel 
and methanol for peaking power. An article on Lewis acid (ZnCl,) 
catalytic liquefaction is analyzed, followed by a consideration of 
supporting research including the mechanism of bond breaking in 
coal catalysis, and center ring cracking of polynuclear aromatic 
structures, and lastly a review of new catalyst materials. A litera- 
ture survey containing abstracts of more than 400 relevant publica- 
tions is included, many of which are summarized. 


12171 (PB—245653) Feasibility of separating carbon monox- 
ide from producer gas. Final report, Oct 1974—Aug 1975. Fisher, 
R.A.; Buder, M.K.; Mcone, A.I.; Wong, M.J. (Bechtel Corp., San 
Francisco, Calif. (USA)). Sep 1975. 141p. NTIS $6.00. 

An evaluation is presented of Tenneco’s COSORB process 
as it might be applied to coal gasification, considering the produc- 
tion of large amounts of CO for use as a medium-Btu gas. The 
analysis compares (a) cost of producing pure CO from producer 
gas with (b) the cost of producing CO/H, mixture from coal by 
gasification. In the first case coal is gasified with air, and CO is ex- 
tracted from the reaction products with COSORB solvent 
(proprietary). In the second case, the CO/H, is generated directly 
by the gasification of coal with oxygen. The study measures the 
value of the carbon monoxide only in terms of heating value, not 
in terms of potential value as a chemical feedstock. The costs are 
developed from analysis of the plants required for production. 
Three variations of the producer gas plant are considered. The 
conclusion is that CO produced by extraction from producer gas is 
at least 50 percent more expensive as a fuel than the CO/H, mix- 
ture. 

12172 (PB—246201) Methanol production from coal. Section 


I. Conner, D.A.; Plock, G. (Kentucky Univ., Lexington (USA). 
Inst. for Mining and Minerals Research; Speed Scientific School, 
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Louisville, Ky. (USA)). Aug 1975. 39p. (IMMR—1-PD1-75). 
4.00 


See also PB—246202. Prepared in cooperation with Speed 
Scientific School, Louisville, Ky. 

As can be noted in the bibliography, many highly competent 
and well recognized authorities are seriously considering methanol 
as an energy source of significant magnitude. Most of the studies 
do not emphasize investment capital, which even at modest imple- 
mentation of the options noted for methanol’s future could range 
from $10 to $30 billion. The published work which does include 
investment and product cost estimates is usually optimistic. In the 
literature, the topical energy spectrum discussed is highly un- 
defined, policy formulation is in the early stages of development, 
the feedstock phases of energy supplies are defined relations, and 
capital is considered in the high-risk realm. In spite of this, 
technology poses a reasonable potential of resolving these interac- 
tions. This potential cost and problem resolution, plus the capacity 
of methanol to supplant a portion of the domestic crude oil, leads 
to the conclusion that the probability of extensive methanol 
production from coal as an energy source is high. (GRA) 


12173 (PB—247259) RANN utilization experience. Case study 
No. 15. New techniques for gasifying coal. Squires, A. (Research 
Triangle Inst., Durham, N.C. (USA)). 1975. 31p. NTIS $4.00. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
City Univ. of New York. 

Since the use of fuel gas lessens the particulate pollution as- 
sociated with the combustion of coal, improved methods of coal 
gasification are a high-priority national need. The specific objec- 
tives of this project are to provide a technical basis for pilot scale 
activities by industry on fast fluidized beds and agglomerating 
fluidized beds that either react coal with hydrogen or gasify coal or 
coke with air and steam. This report discusses dissemination of the 
research results. (GRA) 


12174 (PB—252292) Centrifugally cast stainless steel fiber- 
reinforced refractory pipe. Final report, 1 Jun—29 Dec 1975. Kis- 
tler, C.W. Jr; Lankard, D.R.; Schorr, J.R. (Battelle Columbus 
Labs., Ohio (USA)). 29 Dec 1975. Contract H0252064. 48p. 
NTIS $4.00. 

This research was initiated to develop a self-supporting 
ceramic pipe for use in coal gasification systems. Ideally, the pipe 
would be impermeable and strong enough to replace steel pipe 
that is susceptible to corrosion by acidic species in the product 
gas. However, a more reasonable objective would be a preformed 
ceramic pipe that could be used as a liner inside the steel pres- 
surized shell, but the liner must have properties superior to those 
of castable refractories now used for this application. This program 
demonstrated that 3-inch-ID pipes can be fabricated from a stain- 
less-steel-fiber-reinforced refractory castable mix by centrifugal 
casting. Although it is possible to obtain some degree of 
preferential fiber orientation by introducing the fibers and castable 
separately, this procedure is complicated in that (1) multiple 
batches of fibers must be weighed out for each pipe; (2) alterna- 
tive additions of fibers and castable are time consuming, requiring 
almost twice the fabrication time needed with a preblended mix; 
and (3) fiber feed rates are hard to control. (GRA) 


12175 (SAND—76-0418) Some observations from temperature 
measurements on recent underground coal gasification experiments. 
Beard, S.G.; Reed, R.P. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Aug 1976. Contract E(29-1)-789. 19p. (CONF- 
760817—S). Dep. NTIS $3.50. 

From 2. underground coal gasification symposium; Morgan- 
pond West Virginia, United States of America (USA) (10 Aug 

Recent underground coal gasification experiments at the 
Laramie Energy Research Center (LERC) field site at Hanna, 
Wyoming have been monitored with an array of subsurface ther- 
mocouples located in and near the coal seam. These temperature 
measurements are providing a quantitative basis for a specific un- 
derstanding of thermal, chemical, and mechanical aspects of the 
underground gasification process. The subsurface measurements 
complement surface observations of process variables and allow 
direct deductions not available from surface measurements alone. 
A description of the thermometry system, an example of data 
validation using diagnostic information provided by branched ther- 
mocouple circuits, and complete temperature histories from four 
instrument wells during the linkage, gasification, and cooldown 
Stages of the Hanna II, Phase 1 experiment are presented. 


12176 (UCRL-Trans—11162) Gas permeability of coal seams 
and selection of the method of making gas- channels. 
Fedorov, N.A. Translated from Tr., Vses. Nauchno-Issled. Inst. Pod- 
zemn. Gazif. Uglei; No. 10, 39-42(1963). 8p. Dep. NTIS $3.50. 
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The permeability of coal seams, even those with maximum 
permeability coefficients, is not enough to let through the amounts 
of blast necessary for the gasification process. This makes it neces- 
sary to use special measures to increase the Pe ase of the 
section to be gasified or to provide gas-permeable channels, i.e., it 
makes it necessary to resort to hole linking. Obviously, depending 
on the degree of the seam permeability, different technical means 
must be used to establish the gasification channels. For the selec- 
tion of the hole-linking methods, it is useful to divide the coal 
seams into three categories depending on the natural permeability. 
With the deeper, less permeable seams, the brute force hydraulic 
fracturing method is the only practical one; with the shallower, 
more permeable seams filtration linking or pneumatic linking may 
be satisfactory. In some cases diruted hole drilling may be required 
and followed by fire treatment. 


12177 Underground coal gasification experiment, Hanna, WY. 
Schrider, L.A.; Jennings, J.W.; Brandenburg, C.F.; Fischer, D.F. 
Houston, TX; American Institute of Mining Engineers (1974). 25p. 

From 49. annual fall meeting of the Society of Petroleum 
Engineers, AIME; Houston, TX, USA (6 Oct 1974). 

Background information on the Bureau of Mines un- 
derground coal gasification experiment at Hanna, Wyo., is given, 
and results of material balance calculations are discussed. The test 
results indicate that gas volumes and gas heating values have fluc- 
tuated over a wide range depending on operating conditions. 


12178 Sulfur problems in the direct catalytic production of 
methane from coal-steam reactions. Cox, J.L.; Sealock, L.J. Jr.; 
Hoodmaker, F.C. (Univ. of Wyoming, Laramie). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 1, 64-78(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P1. 

Investigations have been initiated into the nature and extent 
of the sulfur problem associated with the direct production of 
hydrocarbons from coal-steam reactions. The conversion is carried 
out in a single-stage reactor in the presence of a multiple catalyst, 
consisting of an alkali carbonate and a nickel methanation catalyst. 
The results of material balances on sulfur have indicated the form 
of sulfur gasified during the conversion. The distribution of the or- 
ganic, pyritic, and sulfate forms of sulfur before and after the coal 
conversion are presented and discussed in relation to both the ex- 
perimental system and reaction conditions. In addition, the results 
of employing various inorganic additives as sulfur scavengers are 
presented. The results from these investigations are compared and 
contrasted to sulfur poisoning and regeneration studies that were 
conducted in an adiabatic fixed bed methanation unit. 


12179 Economics of coal conversion Wellman, P.; 
Katell, S. Houston, TX; American Institute of Mining Engineers (6 
Oct 1974). 1Sp. 

From 49. annual fall meeting of the Society of Petroleum 
Engineers, AIME; Houston, TX, USA (6 Oct 1974). 

Cost studies of several systems being considered for con- 
verting coal to either liquid or gaseous fuels have been completed. 
Data are presented for two of the most promising systems 
developed by the Federal Bureau of Mines, the Synthane and the 
Synthoil processes. 


12180 Gasification of pulverized coal within swirling flows: an 
interpretive review. Lenzer, R.C.; Laurendeau, N.M. (Purdue 
Univ., West Lafayette, IN). pp 20p, Paper 4 of In Combustion of 
coal, oil shale, and tar sands. Combustion problems related to the 
enhancement of energy efficiency. Tustin, CA; Combustion Inst. 
(1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The energy crisis demands that we make greater use of our 
vast coal resources. Coal gasification, particularly in entrained flow 
processes, is an environmentally acceptable means of converting 
any grade coal to a middle or low BTU gas. Pulverized coal pro- 
vides the greatest gas-solid contact, hence the highest volumetric 
reaction rate. The resulting high temperatures allow ash removal 
under slagging conditions. Gasifying medium, methods of heat 
supply, and reactor design are important considerations in en- 
trained gasi ion systems. ———— medium (O,-H,O or air- 
H,O) determines whether a mi or low BTU gas is produced. 
Sufficient heat to drive endothermic gasification reactions must be 
supplied by (1) the incoming reactants, (2) coal combustion, or 
(3) external heating. Gasifier ign controls swirl level and thus 
reactant mixing. The entrained gasification literature was reviewed, 
and it was found that the major independent operating variables 
are oxidizer/coal ratio, coal throughput, steam/coal ratio, reactant 
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inlet temperature(s), and chamber pressure. Primary dependent 
variables are make gas yield and heating value, carbon efficiency, 
and cold gas efficiency. Based on the literature review and some 
simple physical arguments, a first attempt has been made to corre- 


late dependent and independent variables. 


12181 Process for gasifying carbonaceous solids and removing 
toxic constituents from aqueous effluents. Gorbaty, M.L. (to Exxon 
Research and Engineering Co.). US Patent 3,975,168. 17 Aug 
1976. Filed date 2 Apr 1975. 18p. 

Toxic trace element pollutants present in the raw product 
gas and raw flue gas streams produced during the gasification of 
coal or similar carbonaceous solids containing sulfur and such 
trace elements are recovered by separately scrubbing the product 
gas and flue gas with water, combining the resulting aqueous ef- 
fluents, and removing the pollutants from the combined aqueous 
stream as insoluble metal sulfides. 10 Claims, | Drawing Figure. 


12182 Process for producing a sulfur free combustible gas. Van 
ot W.J. US Patent 3,977,844. 31 Aug 1976. Filed date 9 May 
1973. 8p. 

A process is described for producing hot combustible gas 
free of sulfur, halogens and particulate matter. The process com- 
prises passing oxygen, steam and/or carbon dioxide through a reac- 
tion zone containing an alkali or alkaline earth metal oxide, 
hydroxide, bicarbonate or carbonate and a carbonaceous fuel such 
as: coal. The sulfur and halogen in the carbonaceous fuel are 
removed resulting in a combustible gas substantially free of sulfur, 
halogens and particulate matter. 4 Claims, | Drawing Figure. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 12159, 12160, 12165, 12170, 
12179, 12195, 12425, 12685, 13820, 13830, 13833 


12183 (FE— 1743-24) Zine halide hydrocracking process for 
distillate fuels from coal. Quarterly technical progress report, May 
1—July 31, 1976. (Conoco Coal Development Co., Library, Pa. 
(USA). Research Div.). 15 Aug 1976. Contract E(49-18)-1743. 
3lp. Dep. NTIS $4.00. 

The bench-scale, continuous, zinc chloride hydrocracker 
operated through May and completed production of 300 Ib of 
spent catalyst for regeneration studies. The Colstrip subbituminous 
coal used in this work gave a distillate oil yield of over 50 wt. per- 
cent of the MAF coal. The bench-scale, continuous regenerator 
operated throughout the quarter, exploring the operating limits as 
affected by temperature and percentage of HCl in the feed air. 
Good burn-out of carbon and sulfur in natural spent catalyst was 
demonstrated. From 0.5 to 1.5 percent of the zinc fed remains 
with the coal ash collected via cyclone. Batch studies have shown 
that up to 94 percent of this zinc can be recovered by simple 
secondary treatment of these solids. Approval was received from 
ERDA to proceed with construction and operation of the 100 lb/hr 
Process Development Unit. Placing of orders is underway. 


(FE— 1754-3) Experimental study of an extractive cok- 
ing process to produce low-sulfur liquid fuels from bituminous coal. 
Quarterly report, January 31, 1976—April 30, 1976. Interess, E.; 
Reber, S.A.; Nadkarni, R.M.; Hyde, R.W. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Sep 1976. Contract E(49-18)-1754. 
21p. Dep. NTIS $3.50. 

Six additional data points were obtained from Foster 
Wheeler’s PDU under Phase I (no solvent recycle). In addition, an 
autoclave apparatus capable of simulating the PDU operation has 
been assembled and operated at ADL. The data from ADL and 
FW agree rather closely and provide insight into the effects of 
varying certain parameters; in particular the solvent hydrogen con- 
tent. There appears to be an optimum solvent hydrogen content at 
8.1-8.7 percent H; Above or below this range, the conversion of 
coal to gas and liquids is significantly lower. For all the Foster 
Wheeler data points, the range of conversions of the moisture-and- 
ash-free (MAF) coal to gas and liquids is 16-52 percent. For the 
8.7 percent H solvent, three points have been obtained—44 per- 
cent, 45 percent, and 52 percent. Since the gas make is 3-5 per- 
cent of the MAF coal, the range of liquids yields is 39-49 percent 
of the MAF coal. For a completely self-sufficient commerciai plant 
exporting only liquids and consuming all the gas and high-ash char, 
the liquids yield must be 53-61 percent of the MAF coal. Hence, 
the conversions at FW have been just below the desired range. If 
these yields are indicative of yields from a commercial plant, then 
a onal dnanes of either gas or char would have to be consumed or 


exported. However, it is expected that the range of conversions 
will increase as solvent is recycled, operating conditions are op- 
timized, and experience grows. 


12185 (PB—247618) New meee materials for the liquefac- 
tion of coal. Final report. Boudart, M.; Cusumano, J.A.; Levy, R.B. 
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(Catalytica Associates, Inc., Palo Alto, Calif. (USA)). Oct 1975. 
310p. NTIS $9.75. 

This study was performed to provide EPRI with a perspec- 
tive for potential second-generation catalytic materials for the 
direct liquefaction of coal to boiler fuel. Both fundamental aspects 
and engineering constraints were considered in evaluating materi- 
als and assigning a priority for further study. The report is divided 
into four parts: (1) a synopsis of relevant background information, 
the nature of the study, and the evaluation of materials; (2) a 
detailed analysis of the physical, chemical and catalytic properties 
of the materials which were reviewed, and a discussion of the 
relevance of the physical and chemical properties to catalysis; (3) 
an evaluation of physical techniques currently used for the study of 
= properties; and (4) the general conclusions of the study. 
(GRA) 


12186 Evaluation of coal liquefaction based on vari- 
ous ranks. Hsia, Y.P. (California State Polytechnic Univ., 
Pomona); Yen, T.F. Energy Sources; 3: No. 1, 39-47(1976). 

A method has been developed to calculate the efficiency of 
coal liquefaction based on various coal ranks. The assumption is 
made that the service requirement (both enthalpy and hydrogen) is 
provided from the same rank of coal when it is being converted to 
transportation fuel or specialty oils. Results for most coals indicate 
that in order to upgrade coal to fuels of H/G = 2, the actual frac- 
tion of coal used for liquefaction is about 35 to 45 percent. 


12187 Laboratory evaluation of precoat filtration parameters 
for the solvent refined coal process. Katz, S.; Rodgers, B.R. (Oak 
Ridge National Lab., TN). Ind. Eng. Chem., Process Des. Dev.; 15: 
407-410(Jul 1976). 

The effect of temperature, pressure, filter cake thickness, 
and filter cake compressibility upon the filtration rate on unfiltered 
oil from the Solvent Refined Coal liquefaction process was deter- 
mined using a laboratory scale precoat filtration system. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 12160, 12161 


12188 (PB—230256) Dual temperature coal solvation process. 
Bull, W.E.; Schmid, B.; Hinderliter, C.H.; Wright, C.H.; Pastor, 
G.R. (Department of the Interior, Washington, D.C. (USA)). 4 
Mar 1974. 44p. NTIS $5.25. 

The patent application describes a solvation process for 
producing deashed solid and liquid hydrocarbonaceous fuel from 
coal. Raw coal is slurried with a solvent comprising hydroaromatic 
compounds in contact with hydrogen in a first zone at a relatively 
high temperature to dissolve hydrocarbonaceous fuel from coal 
minerals by transfer of hydrogen from hydroaromatic solvent com- 
pounds to hydrocarbonaceous material in the coal. The solvent is 
then treated with hydrogen in a second zone at a lower tempera- 
ture to replenish the solvent with hydrogen. Forced cooling of the 
slurry between zones accomplishes many significant improvements 
in the process. 


12189 (PB—230650) Solvent refined coal process including 
recycle of coal minerals. Shora, F.C. Jr.; Tarman, P.B. (Department 
of the Interior, Washington, D.C. (USA)). 4 Mar 1974. 34p. NTIS 
$4.75. 

The patent application describes a solvation process for 
producing deashed solid and liquid hydrocarbonaceous fuel from 
coal. Raw coal is slurried with a solvent comprising hydroaromatic 
compounds in contact with hydrogen in a first zone to dissolve 
hydrocarbonaceous fuel from coal minerals by transfer of 
hydrogen from hydroaromatic solvent compounds to hydrocar- 
bonaceous material in the coal. The solvent is then treated with 
hydrogen in a second zone to replenish the solvent with hydrogen. 
Hydroaromatic solvent and residue coal minerals are recycled to 
the first zone. 


12190 (PB—233288) Solvent refined coal = _—_ 
Mon report Nos. 88 thru 90, January—March . (Pittsburg 
and Mies Coal Mining Co., Kansas City, Mo. (USA)). Mar 
1974. 164p. NTIS $11.25. 

These monthly reports trace the progress of the solvent 
refined coal (SRC) process developed by the Pittsburg and Mid- 
way Coal Mining Co. under contract to the office of coal research 
since 1966. The process will undergo testing in a pilot plant 
recently completed near Tacoma, Washington, at a cost of 18 mil- 
lion dollars. In the SRC process, coal is first dissolved under 
moderate hydrogen pressure in a heavy aromatic solvent derived 
from the process. The resultant coal solution is filtered to remove 
ash and a small amount of insoluble organic material and frac- 
tionated to recover the solvent. The main product from the 

rocess is a heavy organic material called solvent refined coal. 
Smaller quantities of hydrocarbon gases and light distillate liquids 
are also produced. 
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12191 (PB—246311) Evaluation of pollution control in fossil 

fuel conve processes. Coal treatment: Section 1. Meyers 

process. Final report. Magee, E.M. (Exxon Research and Engineer- 

ing Co., Linden, N.J. (USA)). Sep 1975. Contract EPA-68-02- 
29. 46p. NTIS $4.00. 

The report discusses the Meyers process whereby pyritic 
sulfur is removed from coal by the action of a solution of ferric 
sulfate. The coal is not converted, and it essentially retains its 
original heating value. The pyritic sulfur leaves the process as ele- 
mental sulfur and iron sulfates. The quantities of solid, liquid, and 
gaseous effluents are estimated, as well as the thermal efficiency of 
the - For the purpose of reduced environmental impact, a 
number of possible process modifications or alternatives which 
could facilitate pollution control or increase thermal efficiency are 
proposed, and new technology needs noted. (GRA) 


12192 (PB—247262) RANN utilization experience. Case study 
No. 19. Solvent-refined coal. Taylor, Z.L. (Research Triangle Inst., 
Durham, N.C. (USA)). 1975. 22p. NTIS $3.50. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
Auburn Univ., Ala. 

Coal, America’s most abundant and available natural fuel 
source, can contribute significantly to supplying the nation’s in- 
creasing demand for fuels if improved extraction and refining 
technologies can be developed that meet anti-pollution require- 
ments. This project investigated one process for coal gasification 
and liquefaction. The primary product of the solvent-refined coal 
(SRC) process is a solid fuel from which the impurities and in- 
flammable materials have been removed. The report briefly 
reviews use of the research results. (GRA) 


. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 12181, 12194, 12267, 12434, 
13820 


PROPERTIES 


REFER ALSO TO CITATION(S) 12165, 12227, 12286, 14308 


12193 Oxidation of lignite into water-soluble organic acids. 
Young, D.K.; Yen, T.F. (Univ. of Southern California, Los An- 
geles). Energy Sources; 3: No. 1, 49-53(1976). 

A sample of North Dakota lignite is oxidized by an aqueous 
alkaline permanganate solution. Organic acids recovered account 
for 50 percent of the lignite used. In contrast to other coals or 
kerogens, practically no monocarboxylic acids, either normal or 
benzenoic, could be detected. On the other hand, normal dicar- 
boxylic acids and benzene di- and tricarboxylic acids have been 
found. These facts suggest that part of the lignite structure is com- 
posed of fused aromatic systems. 


12194 (PB— 247313) Cleaning coal with coal: coal humic acids 

for removal of acid, iron, heavy metals, and organic pollutants as- 

sociated with use of coal as a fuel. Completion report. Manahan, 

S.E. (Missouri Water Resources Research Center, Columbia 
i em 21 Aug 1975. Contract DI-14-31-0001-4170. 40p. NTIS 
4.00. 

Cation exchangers were prepared by surface oxidizing Mis- 
souri bituminous coal with 6 M nitric acid through which air was 
bubbled. This treatment introduces oxygen-containing functional 
groups on the coal surface producing an ion exchanger with acid- 
base properties and the capability of chelating metal ions. The 
sodium form of the ion exchanger removed sulfuric acid from 
water raising the pH from 1.5 to more than 8. Ferrous iron at 25 
mg/l in pH 1.5 sulfuric acid (simulating acid mine water) was 
removed to less than 0.2 mg/l by the sodium form of the ion 
exchanger. A similar solution of ferric iron was lowered from 100 
mg/l to about 0.5 mg/l by the same treatment. The treated coal 
was found to chemically reduce some iron (III) to iron (II). When 
passed over the acid form of the coal ion exchanger, copper and 
cadmium levels in neutral solution were lowered from 10 mg/l to 
0.01 and 0.00 mg/l, respectively, and from 50 mg/l to 0.02 and 
0.01 mg/l respectively. The low ion exchange capacity of surface 
treated coal limits its usefulness in treating water. Base-soluble 
coal humic acid has a much higher ion exchange capacity, and 
work is continuing on its use for wastewater treatment. (GRA ) 


12195 (PB—252256) Characterization of mineral matter in 
coals and coal li: residues. Annual report. Walker, P.L. Jr; 
Spackman, W.; Given, P.H.; White, E.W.; Davis, A. (Pennsylvania 
State Univ., University Park (USA). Coll. of Earth and Mineral 
Sciences). Dec 1975. L1 1p. NTIS $5.50. 
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The aims of this investigation are to characterize the 
mineral matter and the organic fractions of coals and liquefaction 
residues. Correlations are then to be sought between the composi- 
tion and properties of these materials and specific liquefaction 
process phenomena. Characterization techniques include: 
reflectance of organic and inorganic fractions in incidents light; 
light microscopy; computer evaluation of scanning electron 
microscope images; infrared spectroscopy; x-ray diffraction; sedi- 
mentation; surface areas from gas absorption; helium densities; 
magnetic measurements and transmission electron microscopy. 
This annual report is divided into two major sections. The first sec- 
tion contains critical evaluations of each of the techniques, includ- 
ing application, limitations, and reproducibility. In the second sec- 
tion a detailed report of the findings for the samples received is 
given. In addition, results obtained from the Wilsonville investiga- 
tion into the coking problems are included in this report. (GRA) 


12196 Influence of the properties of coals on their conversion 
into clean fuels. Davis, A.; Spackman, W.; Given, P.H. 
(Pennsylvania State Univ., University Park). Energy Sources; 3: 
No. 1, 55-81(1976). 

Two fundamental controlling factors in the geological histo- 
ries of coals have determined their physical and chemical charac- 
teristics and, consequently, the industrial uses to which they can be 
put. The first of these is the set of conditions that existed in the 
original peat swamp, involving the type of vegetation, the nature 
and extent of the degradative, preservational, and sedimentary 
processes, and resulting in varying assemblages of organic macerals 
and inorganic minerals. Certain of these ingredients are beneficial 
in conversion processes. The second factor is the nature and 
degree of the metamorphic changes that the peat deposit un- 
derwent during burial within the earth's crust. Although coals of 
lower rank are readily converted into liquid fuels, the highest 
yields are obtained from coals of high volatile bituminous rank. 
Microscopic methods of measuring the contribution made by both 
of the controlling factors (petrographic type and rank) enable wor- 
kers to compare the conversion potential of American coals. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12155, 12181, 12214, 12241, 
12255, 12267, 12922, 12923, 12927, 14721 


12197 (IS-T—7 16) Study of the extractability of alumina from 
fly ash by the lime-sinter process. Chou, K.S. (Ames Lab., lowa 
(USA)). Jun 1976. Contract W-7405-eng-82. 127p. Dep. NTIS 
$6.00. 

Thesis. 

The exploratory work combined with the derived results 
made it possible to reach the following conclusions. Magnetic 
separation of fly ash in water will dissolve all the sulfur contained 
in the original fly ash. Although it will recover less iron in the 
magnetic fraction than the wet separation, the dry separation is 
more convenient. It is not necessary to use a very high pressure to 
make pellets, since the alumina recovery percentage does not in- 
crease with the pressure. A pressure of 8000 psi should be good 
enough for this process. The best lime to alumina ratio for the 
lime-sinter method for recovering alumina from C-1 fly ash is 
between 1.7 to 2.0. The most favorable sintering temperature is 
1380°C and one hour of sintering time appears sufficient. Qualita- 
tive analysis of the sinter reveals the complexity and heterogeneity 
of the system. The system does not reach equilibrium, and a 
variety of products are found by x-ray study including the calcium 
aluminates from which the alumina is subsequently recovered by 
leaching. Pictures based on the electron microprobe analysis show 
the partial segregation of calcium and aluminum. This fact may 
suggest that chemical diffusion occurs during sintering. Results of 
leaching of the sinters with sodium carbonate solution show max- 
imum recovery at 65°C and an increase in recovery with more 
concentrated Na,CO, solutions or an excess of this solution. 
Economic evaluation shows the process to be economically unat- 
tractive based on the present degree of development and costs. As 
bauxite keeps on being consumed and the lime-sinter process is 
improved, fly ash has the potential of becoming a source of alu- 
mina in the future. 


12198 (NTIS/PS—76/0053) Coal mine waste (a bibliography 
with abstracts). Report for 1964—Nov 1975. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Feb 1976. 
83p. NTIS $25.00. 

Supersedes NTIS/PS—74/112. 

Research topics cover all aspects of coal — refuse, 
refuse dumps, disposal, and utilization. (This updated bibliography 
contains 78 abstracts, 27 of which are new entries to the previous 
edition.) (GRA) 
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12199 (PB—242741) Laboratory evaluation of lignite flyash as 
stabilization additive for soils and i 


TR; Ng. SY: H N.E. (Twin City Test Engineering 
T.R.; Ng, S.Y.; Henning, N.E. (Twin Ci esting and ineerin 
Lab., lee. St. Paul, Minn. (USA)). Jan 1975. 176p. NTIS $7.00. , 

Se vane in cooperation with Federal Highway Administra- 
ion. hee ington, D.C., and North Dakota State Highway Dept., 

ismarck. 

A laboratory test program was undertaken to determine the 
effects of the addition of lignite flyash in lime-soil stabilization. the 
research program included testing of two cohesive and two rela- 
tively cohesionless soils in combination with lime and lignite flyash 
in various quantities and proportions. Flyashes Ottertail 
Power Co and Basin Electric Power Coop. were investigated. Com- 
= strengths were determined for 65 different mixtures with 
ime content varied from 2% to 7% and lime to flyash ratios rang- 
ing from 1:1 to 1:7. The effect of length of curing time on com- 
pressive strength was also investigated. Mixtures selected on the 
basis of the compressive strength test results and economic con- 
siderations were subjected to -thaw and wet-dry durability 
testing. The laboratory investigation results indicate the use of lig- 
nite flyash in combination with hydrated lime can result in in- 
creased strength and durability for all of the soils tested. 


12200 (PB—245130) Und disposal of coal mine 
wastes. (National Academy of Sciences - National Academy of En- 
gineering, Washington, D.C. (USA). Environmental Studies 
Board). Mar 1975. Contract NSF-C310. 184p. Paper copy availa- 
ble trom National Academy of Sciences, 2101 Constitution Ave., 
Washington, D.C. 20418. PC$6.25. 

Library of Congress Catalog Card No. 74-32597. 

The report assesses the technological and economic feasi- 
bility of underground refuse disposal in the context of the full 
resource problem, considering the subsequent effect on the un- 
derground mining environment, costs and benefits as compared to 
other options, legal parameters, and related health factors. Con- 
siderations include safety of miners, groundwater contamination, 
backfilling methods, and losses in productivity. Existing legislation 
for coal mine waste disposal is reviewed. Tables and figures aug- 
ment the text. (GRA) 


12201 (PB—246136) Survey of flue gas desulfurization 
systems, Paddy's Run Station, Louisville Gas and Electric. Final re- 
port. Isaacs, G.A. (PEDCO-Environmental Specialists, Inc., Cincin- 
nati, Ohio (USA)). Aug 1975. Contract EPA-68-02-1321. 47p. 
NTIS $4.00. 

See also report dated Jul 1975, PB—244401. 

The report gives results of a survey of the flue gas desul- 
furization (FGD) system on Unit 6 of Louisville Gas and Electric 
Co.'s Paddy’s Run Power Station. The closed-loop system, which 
was started up in April 1973, uses a slurry of carbide lime in a 
marble-bed scrubber. The carbide lime, a waste by-product from a 
nearby acetylene manufacturing plant, contains 90 to 92% calcium 
hydroxide, 2 to 2.5% silica, 3 to 8% calcium carbonate, and 0.1% 
—— oxide. Sludge is stabilized by mixing thickener overflow 
with carbide lime before vacuum filtration. The sludge, containing 
about 40% solids, is trucked to a nearby 10-acre borrow pit, used 
as a landfill area. The Paddy’s Run Station is used primarily to 
meet summer peaking loads. Boiler No. 6 is operated infrequently 
because of its low thermal efficiency (heat rate is about 13,000 
Btu/kWhr). On the basis of the performance at Paddy’s Run, 
Louisville Gas and Electric Co. is pursuing plans to i 1 similar 
carbide lime FGD systems at other power stations. (GRA) 


12202 (PB—246629) Survey of flue gas desulfurization 
systems: Hawthorn Station, Kansas City Power and Light Co. Final 

Isaacs, G.A.; Zada, F.K. (PEDCO-Environmental Spe- 
cialists, Inc., Cincinnati, Ohio (USA)). Sep 1975. Contract EPA- 
68-02-1321. 7ip. NTIS $4.50. 

See also PB—244401. 

Results are given of a survey of the flue gas desulfurization 
(FGD) systems at Kansas City Power and Light Co.’s Hawthorn 
Power Station. The FGD ms on gene neh on 3 ~ 
were designed to rate injection of dry limestone in 
boiler’s furnace, followed by tail gas scrubbing. Because of tube 
plugging in boiler 4 the mode of operation of the FGD system on 
that boiler was modified: ground limestone is now introduced into 
the flue gas near the gas inlet to the scrubber tower. (GRA) 


12203 (PB—246667) Report on sulfur oxide control 7" ~3 
. (Commerce Technical Ly | Board, Washington, D.C. 
isa). 10 Sep 1975. 89p. NTIS $5.00. 


is study is on the urgent need to use coal to generate 
electricity while meeting the sulfur oxide (SO(x)) emission stan- 
dards of the Clean Air Act of 1970. It examines how soon, at what 
cost and with what trade-offs, commercially available SO(x) emis- 
sion controls can be installed, with arran its for waste 
disposal, in all coal-fired generating plants in the Northeastern 
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United States. The study is on the important ical factors af- 
fecting the use of SO(x) emission control tec ies, including 
availability, lead times for installation, costs, and gross wastes 
produced. The aim of the document was to determine the most 
economic means for attaining continuous emission controls on all 
coal-fired electricity generating plants in the Northeastern United 
States at the earliest date possible. (GRA) 


12204 (PB—246669) A method for ev: SO, abatement 

Final report, Feb—Dec 1974. Chi, C.T.; Eimutis, E.C.; 
Hedley, W.H.; Jones, M.V.; Jones, R. (Monsanto Research Corp., 
— Ohio (USA)). Sep 1975. Contract EPA-68-02-1320. 83p. 
(MRC-DA—492). NTIS $5.00. 

The report describes a non-deterministic probabilistic 
method that can be used to evaluate sulfur oxides abatement alter- 
natives. The method is not restricted to gas scrubbing models, but 
can also handle clean fuel substitution processes. The method util- 
izes a Monte Carlo simulation approach which can treat fully 
developed cost models and also those which encompass a high 
level of uncertainty either in structure or in process parameters. 
The report presents impact assessment techniques which can be 
used to develop methodology for alternative future scenarios. A 
specific example, the Wellman-Allied process, is used to demon< 
strate the utility of simulation methodology. (GRA) 


(PB—246849) Survey of flue gas desulfurization 
systems: Lawrence Power Station, Kansas Power and Light Co. 
Final report, Aug 1974—Sep 1975. Isaacs, G.A.; Zada, F.K. 
(PEDCO-Environmental Specialists, Inc., Cincinnati, Ohio (USA)). 
Sep 1975. Contract EPA-68-02-1321. 73p. NTIS $4.50. 

See also PB--246136. 

Results are given of a survey of the flue gas desulfurization 
(FGD) systems at Kansas Power and Light Co.'s Lawrence Power 
Station. The systems utilize boiler injection of pulverized 
limestone, followed by tail-end wet scrubbing: unit 4, with a net 
capacity of 102 MW, was retrofitted with two FGD modules and 
was placed in service in November 1968; and boiler 5, with a net 
capacity of 320 MW, and its FGD system were started up in 1971. 
(GRA) 


12206 (PB—246850) Survey of flue gas 

systems: Dickerson Station, Potomac Electric Power Co. Final re- 
port, Feb—Aug 1975. Isaacs, G.A. (PEDCO-Environmental Spe- 
cialists, Inc., Cincinnati, Ohio (USA)). Sep 1975. Contract EPA- 
68-02-1321. 50p. NTIS $4.00. 

See also PB— 246851. 

Results are given of a survey of a flue gas desulfurization 
system, utilizing the Chemico/Basic MgO-SO2 removal/recovery 
process, that has been retrofitted to handle approximately half of 
the exhaust gas from the 190 MW unit 3 at Potomac Electric 
Power Company's Dickerson Station. The system was installed at a 
cost of SO.5 million. The boiler burns 2% sulfur coal and is 
equipped with a 94% efficient electrostatic precipitator. A single 
two-stage scrubber/absorber is used. The liquor streams for the 
two stages are separate, both operating in a closed-loop mode. 
Magnesium oxide (MgO) is regenerated off-site. (GRA) 


(PB—246851) Survey of flue gas desulfurization 
systems: Will County Station, Commonwealth Edison Co. Final re- 
port, Jun 1974—Sep 1975. Isaacs, G.A.; Zada, F.K. (PEDCO-En- 
vironmental Specialists, Inc., Cincinnati, Ohio (USA)). Oct 1975. 
Contract EPA-68-02-1321. 7ip. NTIS $4.50. 

Results are given of a survey of the flue gas desulfurization 
(FGD) system at Commonwealth Edison's Will County Station 
boiler No. 1. The 146 MW (net) boiler was installed in 1955. In 
1973 the boiler burned coal with a gross heating value of 9463 
Btu/lb and ash and sulfur contents of 10 and 2.1 percent, respec- 
tively. The wet limestone FGD system was placed in service on 
February 23, 1972. (GRA) 


12208 (PB—246852) Survey of flue gas desulfurization 
systems: Reid Gardner Station, Nevada Power Co. Final report, Oct 
1974—Sep 1975. Gerstle, R.W.; Isaacs, G.A. (PEDCO-Environ- 
mental Specialists, Inc., Cincinnati, Ohio (USA)). Oct 1975. Con- 
tract EPA-68-02-1321. 43p. NTIS $4.00. 

Results are given of a survey of flue gas desulfurization 
(FGD) systems to control SO, and particulate emissions from two 
existing 125 MW generating units at Nevada Power Company’s 
Reid ner Station. Two additional 125 MW units, originally 
planned for installation in 1976 and 1977, are to incorporate 
similar FGD equipment. (Installation of the second new unit has 
been postponed indefinitely.) The FGD systems utilize a sodium 
carbonate scrubbing process. The systems, placed in operation in 
April 1974, did not meet SO, and particulate performance guaran- 
tees during their first year of operation. Each system utilizes twin 

lel venturis followed by an absorber tower. As of August I, 
1975, System 1 had operated for 3814 hours and System 2, for 
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2947 hours. Potential availabilities for the systems seem to be near 
100%, but the plant has not had access to an adequate supply of 
trona, a sodium carbonate ore that constitutes the scrubbing medi- 
um. Alternate sodium carbonate sources were secured recently. 
(GRA) 


12209 (PB—246929) Survey of flue gas desulfurization 
systems: Mohave Station, Southern California Edison Company. 
Final report, Jul 1974—Sep 1975. Isaacs, G.A.; Zada, F.K. 
(PEDCO-Environmental Specialists, Inc., Cincinnati, Ohio (USA)). 
Oct 1975. Contract EPA-68-02-1321. 46p. NTIS $4.00 

Results are given of a survey of the flue gas desulfurization 
(FGD) systems at Southern California Edison’s Mohave Generat- 
ing Station. Two prototype 170 MW SO2 absorber systems were 
installed: a vertical module treated a portion of the flue gas from 
boiler unit 1; and a horizontal module treated a similar flue gas 
portion from unit 2. Each unit has a maximum net generating 
capacity of 790 MW, burning coal with a heat content of about 
11,500 Btu/Ib. (GRA) 


12210 (PB—247085) Survey of flue desulfurization 
systems: Eddystone Station, Philadelphia Electric Company. Final 
report. Isaacs, G.A. (PEDCO-Environmental Specialists, Inc., Cin- 
cinnati, Ohio (USA)). Sep 1975. Contract EPA-68-02-1321. 42p. 
NTIS $4.00. 

Results are given of a survey of the magnesium oxide-based 
flue gas desulfurization system on boiler 1 at Philadelphia Electric 
Co.'s Eddystone Station. The system, designed and installed by 
United Engineers and Constructors, Inc., consists of three first 
stage scrubber modules in parallel for particulate control (two are 
Environeering ventri-rod units; the third is a Peabody-Lurgi venturi 
unit) and a second stage Environeering absorber module with two 
ventri-rod beds for SO, removal. The three first stage scrubbers, 
combined, are sized to handle all the exhaust gas from unit 1 
which has a net electric generating capacity of 314 MW. The 
second stage absorber is sized to handle one-third of the gas flow, 
equivalent to about 105 MW (net). As of April 1, 1975, the 
second stage module had not yet been operated; therefore, this re- 
port necessarily emphasizes design, rather than operating, parame- 
ters and experience. The system is designed to remove 90% of the 
SO, from boiler stack gas. (GRA) 


12211 (PB—247224) Electrokinetic densification of hydraulic 
backfill: a field test. Report of investigations. Sprute, R.H.; Kelsh, 
D.J. (Bureau of Mines, Spokane, Wash. (USA). Spokane Mining 
Research Center). 1975. 25p. (BM-RI—8075). NTIS $3.50. 

Hydraulic backfill consisting of siliceous mill tailings was 
successfully dewatered and consolidated by electrokinetics in a 
field test conducted at the Star mine, Burke, Idaho. Work was 
planned and performed by the Bureau of Mines, with the 
assistance of Hecla Mining Company personnel and management. 
A stope at the 2,000-foot level was filled in such a way that slimes 
as well as coarse sand were retained in the stope. Following settle- 
ment of solids and decant of surface water, direct current applied 
between buried electrodes created a firm, dense material in ap- 
proximately three hours. This rapid densification of fine-grained 
material demonstrated the utility of this method and suggests other 
applications, particularly in the control of slime deposits that cause 
serious problems in many deep mines. These wastes can be con- 
verted to competent support material. (GRA) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12159, 12203, 12225, 12233, 
12235, 12236, 12241, 12242, 12243, 12268, 12284, 12290, 
12304, 12685, 12935, 13747, 14722, 14725 


12212 (N—74--74917) Study of surface coal mining in West 
Virginia. Final report. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). 11 Feb 1972. 188p. NTIS $7.50. 

Prepared in cooperation with West Virginia Legislature, 
Charleston. Joint Committee on Government and Finance. 

In addition to evaluating data and identifying alternative ac- 
tions regarding future surface mining in West Virginia, the report 
assesses environmental effects from surface mining. It concentrates 
on four areas in this regard: regrading, revegetation/reclamation, 
sedimentation, and water quality. (GRA) 


12213 (N—75-33486) LANDSAT inventory of surface-mined 
areas using extendible digital techniques. Anderson, A.T.; Schultz, 
D.T.; Buchman, N. (National Aeronautics and Space Administra- 
tion, Greenbelt, Md. (USA). Goddard Space Flight Center). Aug 
1975. 23p. (NASA-TM- X—70978; X—900-75- 168). NTIS $3.50. 
Multispectral analysis of LANDSAT imagery provides a 
rapid and accurate means of identification, classification, and mea- 
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surement of strip-mined surfaces in Western Maryland. Four band 
analysis allows distinction of a variety of strip-mine associated 
classes, but has limited extendibility. A method for surface area 
measurement of strip mines, which is both geographically and tem- 
porally extendible, was developed using band-ratioed LANDSAT 
reflectance data. The accuracy of area measurement by this 
method, averaged over three LANDSAT scenes taken between 
September 1972 and July 1974, is greater than 93%. Total affected 
acreage of large (50 hectare/ 120 acre) mines can be measured to 
within 1.0%. (Author) (GRA) 


12214 (PB—243114) Reclamation of anthracite coal refuse 
using treated municipal wastewater and sludge. Research project 
technical completion report. Sopper, W.E.; Kardos, L.T.; DiLissio, 
L.E. (Pennsylvania State Univ., University Park (USA). Inst. for 
Research on Land and Water Resources). Apr 1975. Contract DI- 
14-3 1-0001-4122. 183p. NTIS $7. 

The study determined the feasibility of using .municipal 
sewage effluent and liquid digested sludge to facilitate the 
revegetation of antracite mining refuse. Four boxes, 4 x 32 x 4 feet 
deep, were filled with anthracite coal refuse from a mining opera- 
tion. The refuse was planted with eight species of trees, and seeded 
with eight species of both grasses and legumes. The boxes were 
then treated with sewage effluent and liquid digested sludge. 
Weekly percolate samples were collected at the 6 inch and 42 inch 
refuse depths with tension lysimeters. Treatments were applied for 
19 weeks. Most tree species showed a significant response to treat- 
ment. The application of sludge appears to be necessary for suc- 
cessful establishment of a dense ground cover. Maximum grass and 
legume dry matter productions and percent areal covers were ob- 
served. Chemical analyses of the grasses revealed an increase in 
the content of nitrogen, phosphorus and calcium with each in- 
crease in fertilizer value of treatment. Application of treated 
domestic sewage increased the pH of the coal refuse at each level 
of treatment. Results indicate that revegetation of antracite coal 
refuse is possible through the application of treated municipal 
wastewater. 


12215 (PB—243150) Northern Great Plains Resource Pro- 
gram: Water Work Group report. (Northern Great Plains 
Resources Program, Denver, — (USA)). Dec 1974. 333p. 
(NGPRP/CD—74/200). NTIS $9.5 

Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB—243149 and PB—243151. 

The report analyzes surface water resources of the Upper 
Missouri River Main Stream and Yellowstone Basin with a brief 
analysis of the ground water resources in Montana and Wyoming. 
Constraints to water resource development are analyzed along with 
historical resource development, water availability above present 
uses, cost of delivery in Wyoming, Montana, and North Dakota. A 
separate report is included on in-stream needs. It projects amounts 
of water that should be left in streams to maintain present riparian 
and aquatic habitats. It assumes that there is a need for maintain- 
ing fluctuating annual flows rather than traditional minimum level 
flows. A separate report is included on the wild and scenic river 
recreational values of Upper Missouri and Yellowstone Basin 
streams that may be affected by coal development. (GRA) 


12216 (PB—243152) Northern Great Plains Resource Pro- 
gram: Surface Resources Work Group. Regional . (Northern 
Great Plains Resources Pr , Denver, Colo. (USA)). Feb 
1974. 761p. (NGPRP/CD—74/400). NTIS $17.25. 

Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB— 243151 and PB—243153. 

The report describes existing conditions in a 63 county area 
in the states of North Dakota, Montana, Wyoming, and Sou 
Dakota. This includes separate detailed analyses in the areas of: 
(1) land Resources, uses and ownership; (2) soils; (3) vegetation; 
(4) fish and wildlife; (5) recreation; (6) agriculture; (7) wil- 
derness; (8) scenery; (9) forest products; (10) surface rehabilita- 
tion potentials and imitations; and (11) eco-systems relationships. 
The purpose is to present data on existing conditions upon which 
to base analyses of potential impacts that could result from three 
alternative levels of coal development. These impacts analyses are 
included in the report. 


12217 (PB—243153) Northern Great Plains Resource Pro- 

: Resources Work Group. Impact analysis. (Northern 
Great Plains Resources Program, Denver, Colo. (USA)). Mar 
1974. 336p. (NGPRP/CD—74/401). NTIS $9.50. 

Prepared in cooperation with Department of + ayy 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB—243152 and PB—243154. 
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This report describes the impact on surface resources that 
could result from three alternative levels of potential impacts in- 
cluding: (1) Land resources; (2) Soils; (3) Vegetation; (4) Fish 
and wildlife resources; (5) Recreation resources; (6) Agricultural 
resources; (7) Wilderness-wild lands resources; (8) Scenery 
resources; (9) Forest-products; (10) Surface rehabilitation poten- 
tials and limitations; and (11) Eco-systems relationships. (GRA) 


12218 (PB—243156) Northern Great Plains Resource Pro- 
gram: Socio-Economic and Cultural Aspects Work Group report. 
(Northern Great Plains Resources Program, Denver, Colo. 
(USA)). Jun 1974. 200p. (NGPRP/CD—74/700). NTIS $7.00. 

Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB—24315S. 

Socio-economic and cultural aspects in portions of Mon- 
tana, Nebraska, North Dakota, South Dakota, and Wyoming are 
analyzed. —— models that may result from alternative levels 
of coal development are presented. The impacts of each alterna- 
tive on social conditions, shifts in power structures, government 
revenues, public service facility and funding needs, non-govern- 
mental services and labor competition are discussed. Specific 
problems addressed include revenue needs-tax revenues time gap, 
juridictional problems of assuring that revenues are returned to im- 

ted areas, housing needs, ability of local governments to cope 
with problems. Methods of alleviating these are addressed. (GRA) 


12219 (PB—244846) Rehabilitation potentials and limitations 
of surface-mined land in the Northern Great Plains. General techni- 
cal report. Packer, P.E. (Northern Great Plains Resources Pro- 
gram, Denver, Colo. (USA)). Jul 1974. 52p. 
(NGPRP/CD—74/403). NTIS $4.25. 

Prepared in cooperation with Intermountain Forest and 
Range Experiment Station, Ogden, Utah. 

The report analyzes the amounts and distribution of 
precipitation, soil productivity and stability, and suitability and 
availability of native vegetation for revegetation in portions of 
North Dakota, Montana and Wyoming. These factors are analyzed 
for each surface minable coal bearing area in the region. The three 
factors analyzed are rated and revegetation response potentials 
designated Revegetation Response Units (RRU) estimated for all 
surface minable lands. The existing revegetation efforts on all of 
the mines in the Northern Great Plains are discussed. In addition 
to revegetation potential the report discusses cost of revegetation 
and legal basis for enforcement of surface mined rehabilitation 
regulations. Information and research needs are listed. (GRA) 


12220 (PB—244848) Shallow ground water in selected areas 
in the Fort Union coal region. Open file rt. (Northern Great 
Plains Resources Program, Denver, Colo. (USA)). 1974. 134p. 
(NGPRP/CD—74/201). NTIS $5.75. 

Three sample areas are analyzed to determine potential pol- 
lution impacts of surface mining on the shallow ground water 
systems. Areas analyzed were in southeastern portion of North 
Dakota, the Gillette area of Wyoming and the Decker-Birney area 
of Montana. They were selected as representative of areas where 
accelerated coal mining is likely to occur. The analyses indicates 
there will be: (1) localized disruptions of aquifers; (2) drainage of 
adjoining clinker beds; (3) drainage of aquifers in immediate 
vicinity of mines; (4) underlying aquifers will be little affected; (5) 
possible increase in nitrate and sulfate concentrations in mine 
waters; and most importantly (6) contamination of the water 
resource by dissolved material leached from strip-mining 2 All 
problems except pollution of ground water from spoils Id be 
minimal after replacement of spoils and rehabilitation. Ground 
water pollution could be long term. (GRA) 


12221 (PB—244946) Potential for conversion to coal as a fuel 
by major fuel users in the Pennsylvania counties of Bucks, Chester, 
Final report. Roxin, 
1 Planning Commis- 


Delaware, Montgomery, and Philadelphia. 
C.L.; Tinkleman, M. (Delaware Valley Regiona' 
sion, Philadelphia, Pa. (USA)). Dec 1974. 71p. (DVRPC—74-14). 
NTIS $4.25. 

This report identifies maj 
counties of Bucks, Chester, Delaware, Montgomery and Philadel- 


fuel users in the Pennsylvania 


phia. Their present fuel use is discussed and the tial for their 
conversion from oil and gas to coal as fuel is briefly assessed. Im- 
on air quality and freight rail needs are also reviewed. 
inally, the attitudes of these industries toward conversion is 
discussed, partic in reference to local reaction to national is- 

sues and policies. (GRA) 
12222 (PB—252649) Atmospheric pollution potential from fos- 

on-site and 


sil-fuel resource extraction, ——> transportation. 
Final report, Jan—Dec 1975. Cavanaugh, E.C.; Clancy, G.M.; Col- 
ley J.D.; Dzierl P.S.; Felix, V.M. (Radian Corp., Austin, Tex. 
(USA)). Mar 1976. Contract EPA-68-02-1319. 292p. NTIS $9.25. 
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The report describes the processes and operations employed 
for the production, on-site processing, and transportation of coal, 
oil, oil shale, and gas. Typical processing sequences are 
represented by modules. For each module, identification and quan- 
tification of potential atmospheric emissions is achieved through 
the use of existing information. A review of emission source moni- 
toring methods, as well as a study of possible source control 
methods, is presented. (GRA) 


12223 (PB—252703) Investigation of acid mine drainage ef- 
fects on reservoir fishery populations. Final report, 1966—1967. 
Benson, A. (West Virginia Univ., Morgantown (USA)). Apr 1976. 
Contract DI-14-1 5-3034. 145p. NTIS $6.00. 

A limnological, water quality and quantity and lake fluction, 
transparency, and ice cover study was made of the Tygart Lake, 
West Virginia, and its tributaries. The watershed of this lake has 
been extensively mined for coal and acid mine drainage (AMD) is 
discharged throughout the area. The significant sources of AMD 
were found to be the Tygart River and Sandy Creek. Net changes 
in lake depth were 14 to 16 meters, and the maximum change 22 
meters. Transparency depth ranged from 0.1 m in December to 
7.5 m in the summer. The major factors related to the develop- 
ment of acidity gradients in Tygart Lake were found to be (1) 
hydrological characteristics including inflow, outflow, and the 
operational interaction between the inflow and outflow resulting in 
storage or drawdown, (2) thermal relationships including the 
spring warming cycle, thermal stratification during the summer, the 
autumnal cooling cycle, and the winter thermal minimum and (3) 
water chemistry including the existing chemical stratification or its 
lack at the beginning of a seasonal period and the chemical quality 
of inflow. (GRA) 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 12295, 12306, 13730, 13803, 
14598 


12224 (E—75-10391) Comparison of Skylab and Landsat 
lineaments with joint orientations in north central Pennsylvania. In- 
terim report. McMurtry, G.J.; Petersen, G.W.; Kowalik, W-S. 
(Pennsylvania State Univ., University Park (USA). Office of 
Remote Sensing of Earth Resources). Jul 1975. Contracts NASS- 
23133;NAS9-13406. 14p. (ORSER-SSEL-TR—12-75). NTIS 
$3.25. 

The histogram peaks of lineaments mapped from the Skylab 
photograph at a scale of 1:517,000 lie subparallel, within 20 deg, 
to major shale joints and coal cleats on part of the Allegheny 
Plateau. The Landsat lineaments, mapped at 1:989,000 are biased 
by illumination and scan line directions. While there is an illumina- 
tion bias in the Skylab photograph, its direction does not coincide 
with the main transverse lineament trend, thus providing an inde- 
pendent assessment of the illumination direction bias. The coin- 
cidence in direction regardless of scale of the linear features sug- 
gests a mechanical relationship between joints, fracture traces, and 
lineaments which is more consistent with a tensional model than a 
shear model of origin. (GRA) 


MINING 


REFER ALSO TO CITATION(S) 12200, 12211, 12216, 12223, 
12278, 12293, 12298, 12299, 12300, 12301, 12304, 13821, 13984 


12225 (AD-A—022852) Feasibility of using large tractor 
dozers in the surface mining of coal and the reclamation of mined 
areas. Final report, Oct 1974—Oct 1975. Rush, E.S.; Willoughby, 
W.E. (Army Engineer Waterways Experiment Station, Vicksburg, 
Miss. (USA)). Mar 1976. 246p. (WES-MP-M—76-4). NTIS $9.00. 

Three-tracked and three-wheeled larger dozers concepts 
were evaluated to determine their potential for earthmoving, based 
on the earthmoving rates and owning and rating costs of exist- 
ing dozers. The concepts evaluated were in the 1250- to 5000-hor- 
sepower range. For equal operating conditions, using tractor 
dozers in the 3500- to 5000-horsepower range could increase the 
earthmoving rates by an estimated 500% over those of currently 
available dozers in the 500- to 700-horsepower range, and the 
larger dozer concepts could reduce the earthmoving costs to about 
$0.015 per loose cubic yard from about $0.02 per loose cubic yard 
for currently available dozers. Large tracked dozers could be built 
with the same average ground contact pressures as currently 
available tracked dozers, which would give them an advantage 
over equally large wheeled dozers on soil conditions less than op- 
dane te? compaction. Four appendices cover the following topics: 
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(1) Terrain data collection procedures and data on strip-mined 
areas in four different geographical areas in the United States; (2) 
Vehicle characteristics required for the Army Mobility Model and 
pertinent characteristics of the dozers evaluated in this study; (3) 
Scaling laws for a dozer blade optimization study; and (4) Exam- 

les of how to apply dozer earthmoving rates and costs to two 
ypothutions reclamation projects. (GRA) 


12226 (BM-RI—8022) Geologic investigations of underground 
coal mining problems. McCulloch, C.M.; Jeran, P.W., Sullivan, 
C.D. (Bureau of Mines, Washington, D.C. (USA)). 1975. 30p. Bu- 
reau of Mines, Washington, DC. 

A series of geological surveys were completed in six coal 
mines in connection with a Bureau of Mines research program on 
methane control. The aim of these surveys was twofold: First, to 
study the overall geology of the coalbed, and second, to use the 
resulting data to evaluate the influence of the geological charac- 
teristics of the coalbed on safe and efficient coal extraction. This 
report explains the advantages of geologic maps and fence dia- 
grams in coal mining and how the knowledge gained from such 
geologic investigations of mines can help control many un- 
derground problems. 


12227 (BM-RI—8050) Methods for sampling noncombustible 
content of coal mine dust. Saltsman, R.D.; Grumer, J. (Bureau of 
Mines, Washington, D.C. (USA)). 1975. 15p. Bureau of Mines, 
Washington, DC. 

Under contract with the Federal Bureau of Mines, Bitu- 
minous Coal Research, inc., performed a statistical study to find 
less expensive and time-consuming methods of monitoring the non- 
combustible content of coal mine dust. Calculations based on ther- 
modynamic considerations verified the reasonableness of Federal 
rock-dusting requirements. The results of extensive sampling in 
southwestern Pennsylvania mines indicated that, at the 95 percent 
confidence level, the present system of sampling at the 200-foot in- 
tervals may be replaced by sampling at 500-foot intervals, and that 
a l-inch scoop floor sampler may replace the standard 6-inch 
scoop for floor sampling. Further field testing is recommended. 


12228 (BM-RI—8052) Replacing brattice cloth at coal faces 
with air curtains and diffuser fans. A preliminary study. Bielicki, 
R.J.; Thimons, E.D.; Kissell, F.N. (Bureau of Mines, Washington, 
D.C. (USA)). 1975. 8p. Bureau of Mines, Washington, DC. 

The possibility of replacing the brattice cloth closest to the 
coal mine working face with an air curtain mounted on top of a 
continuous-mining machine or with a diffuser fan was explored by 
the Bureau of Mines. Preliminary tests conducted at a full-scale 
model working face with the brattice end set at 18 ft showed that 
the air curtain improved face ventilation only slightly and was not 
nearly as effective as placing the brattice at 10 feet. A 2,000- 
ft*/min diffuser was more effective than the air curtain. It is con- 
cluded that the air curtain probably could not function as a line 
brattice extension, although the diffuser fan may have some poten- 
tial. 


12229 (BM-RI—8132) Methane emissions from an advancing 
coal mine section in the Pittsburgh coalbed. Jeran, P.W.; Lawhead, 
D.H.; Irani, M.C. (Bureau of Mines, Pittsburgh, Pa. (USA). Pitt- 
sburgh Mining and Safety Research Center). 1976. vp. 

The methane emissions from an advancing coal mine sec- 
tion were continuously monitored for 120 days. During this time, 
the section advanced 2,000 feet into virgin Pittsburgh coalbed 
producing 54,565 tons of coal with a total methane emission of 91 
million ft$sup 3$. Analysis of the data gathered showed that daily 
methane emissions did not correlate with overburden thickness and 
daily coal production. A good correlation was found between the 
daily methane emission and the average length of rib exposed to 
virgin coal. 8 refs. 


12230 (BM-RI—8135) (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh Mining and Safety Research Center). 1976. vp. 
Two-dimensional mathematical equations were solved that 
describe the transient thermal response of a rock dust particle in a 
cloud of similar particles in a gas flame’s preheat zone subject to a 
radiant field from the approaching flame. The description includes 
both radiant energy absorbed and emitted by the particle and ther- 
mal conduction inside the particle and into the surrounding gas en- 
vironment moving relative to the particle. Two situations were stu- 
died; in one the radiant energy incident on the particle is con- 
verted to thermal energy at the particle surface, and in the other 
the radiant energy is converted to thermal energy uniformly over 
the volume of the particle. The result of the study showed that for 
a 10-~m-radius particle, a 200-mg |" loading density, and a flame 
approach velocity of 30 m sec™', the icle temperature rise was 
twice that previously calculated by Singer and Cook based on the 
model of Essenhigh and Csaba. It was further established that 
under the conditions examined a rock dust particle temperature 
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never increases more than about 200 K before crossing the flame 
front. 7 refs. 


12231 (BM-RI—8611) Determining cleat orientation of deeper 
coalbeds from overlying coals. McCulloch, C.M.; Lambert, S.W.,; 
White, J.R. (Bureau of Mines, a Pa. (USA). Pittsburgh 
Mining and Safety Research Center). 1976. vp. 

Examination of several coalbeds in Walker County, Ala., 
Cambria, Greene, and Fayette Counties, Pa., and Raleigh and 
Wyoming Counties, W. Va., indicates that cleat orientations are 
similar throughout a vertical sequence of strata. Studies of cleat 
orientation were carried out in underground mines that are operat- 
ing in separate coalbeds vertically above one another. The data 
show that over a vertical separation of 100 to 400 ft, the average 
difference in coal cleat orientation between mines is 04$degree$ 
for the face and O8$degree$ for the butt cleat. Variations of coal 
cleat direction between coalbeds examined in strip-mined areas 
show similar values. Cleat orientations measured at outcrops agree 
well with the directions measured underground, suggesting that the 
amount of vertical separation between coalbeds has little effect on 
the resulting differences in cleat directions. The largest variation of 
cleat directions between adjacent coalbeds occurs where a large 
horizontal distance separates two sample locations. Cleat orienta- 
tions for deeper coalbeds are most reliable where the data are 
taken from directly above. 15 refs. 


12232 (BM-TPR—92) Continuous monitoring using tube bun- 
dles at the Joanne Mine fire. Dalverny, L.E.; Fink, Z.J.; Wein- 
heimer, J.P. (Bureau of Mines, Washington, D.C. (USA)). Jun 
1975. 12p. Bureau of Mines, Washington, DC. 

This Bureau of Mines report describes the deployment, 5- 
month operation, and lessons gained from a continuous gas moni- 
toring system using sampling-tube bundles at an underground mine 
fire in West Virginia. Research information gained indicates the 
utility of relating certain gas concentration ratios to events during 
fire development, mine reventilation, and mine recovery. In addi- 
tion to monitoring the quality of remote fly ash seals, the system 
provided timely warning of dangerous gas concentrations that 
developed during surface and underground recovery activities. An 
evaluation of system components is supplemented by recommenda- 
tions for improvements. 


12233 (E—76--10233) Application of Landscat-2 data to the 
implementation and enforcement of the Pennsylvania Surface Min- 
ing Conservation and Reclamation Act. Progress report, 19 Dec 
1975—19 Mar 1976. Deely, D.J. (Earth Satellite Corp., Washing- 
ton, D.C. (USA)). 19 Mar 1976. Contract NASS5-21998. 8p. 
(C—10367-II-4). NTIS $3.50. 


12234 (NTIS/PS—76/0180) Mine ventilation (a bibliography 
with abstracts). Report for 1964—Mar 1976. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
Mar 1976. 102p. NTIS $25.00. 

Supersedes NTIS/PS—75/196. 

Air flow, environmental monitoring systems, dust and mine 
gases measurement and control, and computerized simulation stu- 
dies of mine ventilation are presented. Most abstracts pertain to 
coal mine ventilation. (This updated bibliography contains 97 ab- 
stracts, 31 of which are new entries to the previous edition.) 
(GRA) 


12235 (PB—242467) Relationship between undergound mine 
water pools ans subsidence in the northeastern Pennsylvania 
anthracite fields. Final report, 25 Sep 1973—3 Apr 1975. Beck, 
W.W. Jr.; Russnow, A.L.; Emrich, G.H. (Martin (A.W.) As- 
sociates, Inc., King of Prussia, Pa. (USA); Pennsylvania Dept. of 
Education, Harrisburg (USA)). 30 Apr 1975. 41 1p. NTIS $10.50. 

Prepared by Martin (A. W.) Associates, Inc., King of Prus- 
sia, Pa. 

The study is part of a comprehensive program related to the 
land subsidence that occurred in the anthracite region of 
northeastern Pennsylvania in response to Tropical Storm Agnes. 
The objectives of this study were (1) to determine the mine pool 
factors that contribute to or influence subsidence, (2) to define 
and document present mine pool conditions in the anthracite fields 
of northeastern Pennsylvania, and (3) to recommend the most ef- 
fective and feasible methods of controlling the mine pools to 
reduce or prevent future subsidences. The findings of this in- 
vestigation were (1) peak precipitation precedes subsidence 87% 
of the time; (2) subsidence occurs in areas where roof rock condi- 
tions are poor or where abnormally high hydrostatic pressure oc- 
curs in structurally weak areas; (3) subsidence occurs along out- 
crop areas and where a high percentage of coal has been removed; 
(4) subsidence occurred during Tropical Storm Agnes where high 
hydrostatic pressure developed. 
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12236 (PB—242468) Use of photo interpretation and geologi- 
cal data in the identification of surface damage and subsidence. 
Final report, Nov 1973—Apr 1975. (Earth Satellite Corp., 
Washington, D.C. (USA); Pennsylvania Dept. of Education, Har- 
risburg (USA)). Apr 1975. 246p. NTIS $7.50. 

Prepared by Earth Satellite Corp., Washington, D.C. 

Multi-sensor, multi-level remote sensing was examined for 
utility in detecting and delineating the surface expression of mine 
subsidence in the Northern Anthracite Coal Field of Pennsylvania. 
The objectives were to determine not only those sensors and analy- 
sis techniques which offer the best results in the identification of 
mine subsidence, but to identify areas of potential subsidence so 
they can be considered in future planning and zoning processes. In 
this evaluation a variety of data were examined including ERTS 
imagery, SLAR imagery, color and color infrared photography of a 
number of scales, panchromatic photography acquired during the 
last 30 years, and spectro radiometric and thermal infrared scanner 
data, Maps were prepared showing geological lineaments which 
could be areas of structural weakness and which could act as 
avenues of water circulation into mines. Maps showing identified 
areas of mine subsidence were also produced. 


12237 (PB—242562) Standardization of controls for un- 
derground electric face equipment. Final report. Hedling, W.G.; 
Kennihan, R.J. (Applied Science Associates, Inc., Valencia, Pa. 
(USA)). 3 Jun 1974. Contract HO230021. 272p. NTIS $8.50. 

See also Appendix 1, PB—242563. 

Operation of electric face equipment in underground coal 
mines has proven to be extremely hazardous to mining personnel, 
including equipment operators and others working in the vicinity 
of active equipment. Recent industrial engineering studies of ac- 
cidents and fatalities indicate that a major contributor to this 
hazardous situation is noncompliance with principles of human en- 
gineering, particularly lack of standardization of control configura- 
tions. Control configurations differ not only among different 
machine types, but also among ‘the same machine types produced 
by different manufacturers. This lack of standardization can 
produce a high incidence of error in the operation of electric face 
equipment, thus creating a potential source of accidents. Final 
recommendations for standardization were formulated into three 
categories: (1) General design criteria; (2) general operator con- 
trol design; and (3) specific machine type of operator control 
design criteria. 


12238 (PB—242563) Standardization of controls for un- 
derground electric face equipment. Appendix 1. Remote control 
continuous miners. Research report. Krause, J.R.; Hedling, W.G. 
ore Science Associates, Inc., Valencia, Pa. (USA)). 16 Dec 
1974. Contract H0O230021. 26p. NTIS $3.75. 

See also Appendix 2, PB—242564. 

The appendix includes recommendations for the stan- 
dardization of controls on remote control continuous miners. It 
constitutes an extension of the findings published in the Final Re- 
port (BuMines OFR 45(1)-75; PB-242 562). The primary purpose 
of the effort was to apply modern human engineering technology 
to reduce human error and accidents associated with the on-site 
operation of remote control continuous miners. 


12239 (PB—242564) Standardization of controls for un- 
derground electric face equipment. Appendix 2. Trolley mine 
locomotives. Research report. Krause, J.R.; Hedling, W.G. (Applied 
Science Associates, Inc., Valencia, Pa. (USA)). 16 Dec 1974. 
Contract H0230021. 32p. NTIS $3.75. 

See also Appendix 1, PB—242563 and Appendix 3, 
PB—242565. 

The appendix includes recommendations for the stan- 
dardization of controls on trolley mine locomotives. It is intended 
to be used in conjunction with the Final Report (BuMines OFR 
45(1)-75; PB-242 562). The primary purpose of the effort was to 
reduce human error and accidents associated with the on-site 
operation of trolley mine locomotives. 


12240 (PB—242565) Standardization of controls for un- 
derground electric face equipment. Appendix 3. Railed 

carriers. Research report. Krause, J.R.; Hedling, W.G. (Applied 
Science Associates, Inc., Valencia, Pa. (USA)). 16 Dec 1974. 
Contract H0230021. 34p. NTIS $3.75. 

See also Appendix 2, PB—242563. 

The appendix includes recommendations for the stan- 
dardization of controls on railed personnel carriers and is intended 
to be used in conjunction with the Final Report (BuMines OFR 
45(1)-75; PB-242 562). The primary purpose of the effort was to 
apply modern human engineering technology to reduce human 
error and accidents associated with the on-site operation of railed 
personnel carriers. 
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12241 (PB—244352) Investigation of mining related pollution 
reduction activities and economic incentives in the 

River basin. Final report. Doyle, F.J.; Chen, C.Y.; Malone, R.D.; 
weer J.R. (Baker (Michael), Jr., Inc., Beaver, Pa. (USA)). Apr 
1975. Contract ARC-72-89/RPC-707. 380p. (BAKER-ARK—75- 
10). NTIS $10.25. 

The study provides information on feasible economic incen- 
tives. that will encourage the private sector and others to undertake 
environmental improvement activities on a ed and active 
mines in the Monongahela River Basin. The undertaking of these 
activities with the recovery of restoration expenses at a profit will 
help lessen the crushing pollution abatement cost to government in 
the basin. Major subjects discussed are: Controlling surface water 
infiltration in underground mines; coal waste utilization; engineer- 
ing properties of coal waste; land reclamation and recovery of coal 
reserves from partially worked out mines. (GRA) 


12242 (PB—244420) Up-dip versus down-dip mining, an 
evaluation. Environmental protection technology series (final). 
Mentz, J.W.; Warg, J.B. (Skelly and Loy, ne Pa. (USA)). 
Jun 1975. Contract EPA-68-01-0465. 83p. NTIS $4.75. 

The report presents detailed results of a feasibility study of 
down-dip mining, a technique that appears to offer an alternative 
to sealing or permanent treatment of polluted effluents from coal 
mines after abandonment. The project included an evaluation of a 
pair of nearly identical abandoned underground mines - one 
developed to rise, one developed to dip - to confirm the theory 
that discharge water quality in down-dip mines is substantially 
better than that in up-dip mines. An active mine with units operat- 
ing up-dip and down-dip was also evaluated to ascertain economic 
and engineering limitations, costs in varying situations, and other 
major advantages or disadvantages of each mode of operation. 
Health and safety and National water quality and economic im- 
pacts of widespread use versus non-use of the technique were also 
assessed. (GRA) 


12243 (PB—244684) Dust collecting system for auger head 
miners in low coal. Final Foster, E.C.; Ward, M.L.; Flem- 
ing, J.W.; Ryland, R.R. (Clinchfield Coal Co., Dante, Va. (USA)). 
24 Jul 1974. Contract H0122045. 57p. NTIS $4.25. 

The objectives of the contract were: (1) to develop a dust 
control system that would remove by isolation respirable dust from 


* the face area and areas where miners work; (2) to develop a dust 


scrubbing system to remove and collect float dust before the air 
reaches the return airway; and (3) to reduce the overall noise 


levels to which the miners are ex d. The first two objectives 
were achieved, that is, a Wilcox Mark 20 mining machine was 
modified and with a dust collector installed, the respirable dust 
levels were reduced from 60 to 70 percent throughout the section. 
The noise levels were not decreased; however, they also were not 
increased. (GRA) 


12244 (PB—245085) Operations study of selected surface coal 
mining systems in the United States. Open file (final). (Barry 
(Theodore) and Associates, Los Angeles, Calif. (USA)). Feb 1975. 
Contract $0141048. 236p. NTIS $7.50. 

This report discusses selected surface coal mining systems in 
the United States, and assesses the potential production and 
economic capacity of the systems. The study included four mines, 
using a different mining technique and different equipment. One 
mine was selected from each of the major coal fields: midwestern, 
eastern, northwestern, and southwestern. Following the documen- 
tation of each operation and development of a comprehensive 
production and cost data base, an analysis was conducted to 
identify production inefficiencies and to develop short-term and 
long-term improvements that would increase the mines’ productivi- 
ty or reduce costs. (GRA) 


12245 (PB—245343) Development of a safer, more efficient 
hydraulic-based technique for rapid excavation of coal, rock, and 
other minerals. Final report Jun 73—Mar 1975. Chatterton, N.E. 
(Bureau of Mines, Twin Cities, Minn. (USA). Twin Cities Mining 
Research Center). Apr 1975. Contract H0232062. 100p. NTIS 
$5.00. 

Results of the development and in situ testing of a prototype 
hydraulic mining machine that uses a water jet with solid particles 
added are discussed. Of the 124 tests performed with the excava- 
tor, 89 were carried out to evaluate the ability of the excavator to 
cut in situ rock. Several different particle materials, which ranged 
from coal to steel shot, were injected; target material consisted of 
limestone and concrete. The study disclosed that solid particles 
could be injected into a high-velocity stream without great difficul- 
ty at reasonable feed rates and without significant deterioration in 
the downstream jet. The addition of particles did not appear to im- 
prove the cutting ability of the jet as compared to the use of water 
alone. The cutting ability appeared to increase as the mass of the 
particle was increased. At the pressures tested (i.c., P + or = 
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15,000 psi), and even with the addition of particles, hydraulic jets 
did not appear to be as energy-efficient excavating hard rock as 
other techniques. 


12246 (PB—245562) Dust suppression with water sprays dur- 
ing continuous coal mining operations. R of investigations. Em- 
merling, J.E.; Seibel, R.J. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh myo ye Safety Research Center). Aug 1975. 
17p. (BM-RI—8064). NTIS $3.50. 

The dust suppression obtained with three different water 
spray nozzle systems during underground continuous coal mining 
at the face was investigated. Spray nozzles were the regular nozzle 
normally used by the mine, and high-efficiency and low-efficiency 
nozzles selected on the basis of airborne capture of respirable dust 
particles by the spray drops. Results depended upon the type of 
cutting operation at the face. With a sump-downshear operation, 
(1) during the slab cut about 50 pct more airborne dust per ton 
was generated than during the box cut, (2) the same amount of 
dust was measured when using the high-efficiency nozzle as that 
measured when using the regular nozzle, and (3) the dust levels 
measured when using the high-efficiency nozzle were about 20 pct 
less than those measured when using the low-efficiency nozzle. 
With sump-upshear operation, a significant reduction in dust level 
for a total face operation was observed compared to the 
downshear cut when using the regular nozzle. The dust levels mea- 
sured during the slab and box cuts were comparable for each noz- 
zle system, and dust levels measured when using the regular nozzle 
were about 15 pct lower than those measured when using the high- 
efficiency nozzle. (GRA) 


12247 (PB—245843) Strip-mining techniques to minimize en- 
vironmental damage in the upper Missouri River Basin states. In- 
formation circular, 1975. Persse, F.H. (Bureau of Mines, Denver, 
Colo. (USA). Intermountain Field Operation Center). Sep 1975. 
58p. (BM-IC—8685). NTIS $4.25. 

To meet escalating energy requirements, substantial in- 
creases in production from strippable coal and lignite deposits in 
eastern Montana, western North Dakota, and northeastern Wyom- 
ing already have occurred, and further expansions are expected to 
continue at least until the year 2000. Such production, attributable 
largely to rising demand for low-sulfur coal, must be accomplished 
with a minimum of adverse effects on the environment. Informa- 
tion on geology, climate, and current land use in the Upper Mis- 
souri River basin is presented as a guideline to what operators ex- 
pect during, and after mining. Proven methods of protecting the 
air and water from pollution and of restoring mined land for other 
uses are described by the Bureau of Mines. In addition, untried 
methods of land reclamation, some with equipment yet to be 
manufactured are discussed as means of maintaining high aesthetic 
values in the basin. Costs incurred to protect the environment are 
legitimate part of the production cost and must be born by the ul- 
timate consumer. Unit production costs are less for the thick coal 
and lignite deposits of the basin than for the thinner but higher Btu 
coal deposits of the eastern and midwestern United States. (GRA) 


12248 (PB—246381) Noise control of stoper drills. Final re- 
port, Jan 1973—Jan 1975. Manning, R.E. (USS Engineers and 
Consultants, Inc., Pittsburgh, Pa. (USA)). Jan 1975. Contract 
H0220048. 153p. NTIS $6.75. 

Results of a research program to develop methods of con- 
trolling both the exhaust-air noise and the mechanical noise of a 
stoper drill used for roof bolting operations in coal mines are 
described. Several systems have been designed and tested that 
reduce the noise level to the low 90 dbA range. These systems em- 
ploy a muffler for exhaust noise, an acoustic barrier for the 
mechanical noise radiating from the drill body, and either absorp- 
tive foam or a damped sheath added to the drill rod to reduce its 
ringing. (GRA) 


12249 (PB—246386) Statistical evaluation and mitigation of 
inductive interference problems in portable power cables. Final re- 
port, 1972—1975. (West Virginia Univ., Morgantown (USA). En- 
gineering ct nin Station). | Aug 1975. 178p. NTIS $7.50. 

See report dated 29 Jun 1973, PB—230972. 

The report summarizes the research on 3 years’ effort by 
West Virginia University in the general area of mine electrical 
power systems. The first year’s work, 1972-73, was largely con- 
cerned with the analysis of the intermachine arcing problem. The 
second year’s work, 1973-74, was largely concerned with ground 
motives and system grounding. A very small effort was made to 
determine if certain items of protective equipment used in electric 
utilities could also be used in mine power systems. In 1974-75, a 
modular ground wire monitor was designed and built. This monitor 
is capable of being made more or less sophisticated, as needed for 
particular applications. A new module based on a phase-locked- 
loop was conceived and designed. A new program on the reliability 
of mine electrical power system components was begun. The pri- 
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mary emphasis was the theoretical reliability of solid state and 
electromechanical undervoltage relays. A box to test commercials 
monitors was also designed and built. (GRA) 


12250 (PB—247223) Effect of rock dust on explosibility of 
coal dust. Report of investigations. Richmond, J.K.; Liebman, I.; 
Miller, L.F. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). 1975. 40p. (BM-RI—8077). 
NTIS $4.00. 

Early research on coal dust explosions by the Bureau of 
Mines, and in other countries, is reviewed, primarily to examine 
the effect of a single inhibitor, rock dust, on the explosion limits of 
coal dust. The parameters studied in this research included coal 
dust fineness, volatile content, and type of initiation. This research 
resulted in appropriate safety regulations in the respective coun- 
tries. Also reported are the results of recent research in the Ex- 
perimental Mine of the Bureau of Mines to investigate in detail the 
limits of coal dust explosions, using three types of coal, with rock 
dust added as the independent variable. New experimental 
techniques and new criteria for defining propaga- 
tion/nonpropagation were applied to the experiments. Also, a limit 
explosion propagation model is proposed, based on the assumption 
of rapid devolatization of the coal particles, with the subsequent 
combustion of the evolved volatile products contributing primarily 
to the propagation of the explosions. The model assumes also that 
the resultant char acts mainly as an inert diluent. (GRA) 


12251 (PB—248215) Mine dust surveys for incombustible con- 
tent. Final report Dec 1972—Jan 1975. Kost, J.A.; du Breuil, F.; 
Andria, G.D.; Saltsman, R.D. (Bituminous Coal Research, Inc., 
Monroeville, Pa. (USA)). 8 May 1975. Contract HO220003. 305p. 
(BCR-L—602). NTIS $9.75. 

See also PB— 218060. 

Surveys were made in twelve coal mines, representing six 
states. Some 2,500 samples were collected, analyzed for incom- 
bustible content, and statistically evaluated. (GRA) 


12252 (PB—248310) Circuit breaker development and appli- 
cation. Phase I. Report for 1972—1973. Paice, D.A.; Shimp, A.B.; 
Putkovich, R.P. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 12 Mar 1974. Contract HO122058. 173p. NTIS $6.75. 

See also Phase 2, PB—248311. 

Mine electrical system parameters were determined using 
the data contained in survey reports of five different coal mines. 
The typical electrical characteristics of the trolley-rail distribution 
system were calculated and worst case conditions for fault protec- 
tion were defined. Calculated system parameters were cor- 
roborated by underground measurements in a working coal mine. 
Concepts for providing a fault discriminating circuit breaker were 
investigated and one scheme was selected for development. A 
laboratory prototype of the discriminating breaker suitable for 
evaluation in a mine was built and tested. (GRA) 


12253 (PB—248311) Circuit breaker development and appli- 
cation. Phase II. Report for 1973— 1974. Paice, D.A.; Shimp, A.B.; 
Putkovich, R.P. (Westinghouse Research Labs., Pittsburgh, Pa. 
(USA)). 12 Mar 1974. Contract HO122058. 77p. NTIS $5.00. 

See also Phase 1, PB—248310. 

The report describes systems and modular unit work in 
development of active filters, for use on mine locomotives, to assist 
in implementation of a discriminating circuit breaker for dc trol- 
leys in underground coal mines. Successful design of the active fil- 
= is described and some system performance data are given. 
(GRA) 


12254 (PB—249052) European underground coal mining 
technology. Energy program report. Osthof, H.; Swain, J.C. 
(Battelle Columbus Labs., Ohio (USA)). Jun 1975. 25p. NTIS 
$3.50. 

This report is essentially a review of the current technology 
of longwall mining in Europe. (GRA) 


12255 (PB—249053) Coal preparation. Energy ram re- 
port. Anastas, M.Y. (Battelle Columbus Labs., Ohio (USA)). Jun 
1975. 28p. NTIS $4.00. 

This is one of several special reports prepared in conjunc- 
tion with a broad state-of-the-art study on underground coal min- 
ing. This report is essentially a review of the current technology of 
coal preparation and future research needs in this field. (GRA) 


12256 (PB—249054) A systems to underground coal 
mining. Phase I. Problem analysis research recommendations. 
Energy program Robinson, G.L.; Swain, J.C.; Yantis, R.P.; 
Ray, H.W. (Battelle Columbus Labs., Ohio (USA)). Jun 1975. 
293p. NTIS $9.25. 

This report is broad state-of-the-art study on underground 
coal mining with recommendations for needed research and 
development. Scientific research subjects investigated include the 
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following: System performance; Equipment and engineering fac- 
tors; Human factors; Institutional and economic factors; Quantita- 
tive modeling in underground; Coal mining. (GRA) 


12257 (PB—249298) Data flow requirements for remote su- 
control of continuous 


pervisory mining machines. Final report, 
JjJan—Aug 1975. Pastan, H.L.; Cohen, M.L.; Willis, F.G. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Aug 1975. Contract 
H0346045. 58p. NTIS $4.50. 

An assessment of the data flow requirements in a postulated 
remote supervisory controlled continuous underground coal mining 
system is presented. The system described consists of a combina- 
tion miner-bolter and mobile bridge carrier conveyors extending to 
the section panel belt. The control system envisioned is comprised 
of a remote control and display terminal within sight of the rear of 
the miner-bolter and a second such terminal at a remote location 
in the mine or on the surface. A computer in the section processes 
control commands and machine responses. Data communications 
between the controlled machinery and the remote control and dis- 
play terminals passes through the section computer. (GRA) 


12258 (PB—249713) Advanced techniques for drilling 1,000- 
ft. small diameter horizontal holes in a coal seam. Volume 1. Final 
report, Jun 1971—Oct 1972. Rommel, R.R.; Rives, L.A. (Fenix 
and Scisson, Inc., Tulsa, Okla. (USA)). Mar 1973. Contract 
HO111355. 101p. NTIS $5.50. 

See also Volume 2 dated 18 Jun 1976, PB—249714. 

This report discusses the various factors that affect the 
directional control of holes being drilled horizontally into coalbeds, 
describes the evaluation of various devices and techniques for con- 
trolling the hole direction, and indicates a method of guiding the 
bit through the coalbed. Deeper mines (1,500 to 2,500 ft) are the 
current trend in the coal industry, and with increased depth has 
come increased hazards. One significant problem is the elimination 
of uncontrolled methane emissions, which increase with depth. The 
Bureau of Mines immediate effort is toward the prevention of dis- 
astrous explosions, but the ultimate goal is to provide the technolo- 
gy needed to predrain the methane far in advance of active min- 
ing. This study has resulted in the development of devices and 
techniques that can be used to consistently drill horizontal holes in 
a — seam to 1,000 ft and with 30 ft of the original bearing line. 
(GRA) 


12259 (PB—249714) Advanced techniques for drilling 1,000- 
ft. small diameter horizontal holes in a coal seam. Volume 2. Survey 
system design and fabrication. Final (Fenix and Scisson, 
Inc., Tulsa, Okla. (USA)). 18 Jun 1975. Contract HO111355. 
170p. NTIS $6.75. 

Prepared by Telcom, Inc., Vienna, Va., rept. No. 
TER—290-00101. See also Volume 1, PB—249713. 

The objective of this work was to design, fabricate, and field 
test a model of a telemetry survey system configured for use in a 
Fenix and Scisson program for the investigation, testing, and 
evaluation of horizontal drilling control techniques in coalbeds. 
The device did not perform satisfactorily in field tests because of 
malfunctioning of certain components. Further development is 
needed. The Bureau of Mines Methane Research Program has 
made the elimination of uncontrolled methane emission in coal 
mines one of its major objectives. The Bureau's immediate effort is 
toward the prevention of disastrous explosions, but the ultimate 

is to provide the technology needed to predrain the methane 

ar in advance of active mining. (GRA) 


12260 (PB—249734) Field testing tracer gas survey techniques 
to quantify leakage ventilation. Final report, 1974— 1975. Hall, C.J. 
(Idaho Univ., Moscow (USA). Bureau of Mining Resources). Jul 
1975. Contract H0242032. 130p. (UI-BMR—14). NTIS $6.00. 

This report describes the field tests made with sulfur hex- 
afluoride tracer gas to measure leakage ventilation in a multilevel, 
multivein, hardrock mine. The tests demonstrated that the equip- 
ment and methods developed by the Bureau of Mines could be 
used successfully in measuring recirculation and leakage in com- 
plicated ventilation circuits. The results show that the technique 
can be useful in planning escapeways. The sulfur hexafluoride 
technique can reliably nam S whether air leakage from return air- 
ways will contaminate escapeways. (GRA) 


12261 (PB—249829) Technical services for mine communica- 
OS et, Oe Se ee ee 


pom for mine telephone systems. Final report, May 
1 Jun 1975. Lagace, R.L.; Bender, W.G.; Foulkes, J.D.; 
O’Brien, P.F. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 
Jun 1975. Contract H0346045. 96p. (ADL-C—77229-1). NTIS 
$5.00. 

See also PB—249830. 

Available analog and digital telephone multiplexing equip- 
ment is investigated for its potential to upgrade the traffic handling 


. research 
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po oar of present mine phone systems and provide for selective 
ling. The assessment includes the impact on and constraints im- 
posed by overall mine communications, safety regulations, present 
mine pager phones and phone line networks, tial interference 
from trolley wire communications, pager interfacing and 
line conditioning requirements, and cost. A ‘representative mine’ 
in a communications sense is formulated to serve as a common 
basis for system and cost comparisons. The investigation reveals 
that only two or three frequency multiplexed subscriber carrier 
systems can be considered as serious condidates. However, a more 
detailed assessment of their practicality for a hypothetical mine in- 
stallation indicates that even these candidates are largely unsuita- 
ble for most underground coal mines, thus requiring the develop- 
ment of special multiplex systems or the use of multipair cable to 
obtain more channels. The practicality and cost of installing mul- 
tipair cable in underground mines is also assessed. (GRA) 


(PB—249831) Technical services for mine communica- 
of 


tion. Final report, May 1974—Jun 1975. Spencer, R.H.; Bender, 
W.G. (Little (Arthur D.), Inc., na Mass. (USA)). Jul 
1975. Contract H0346045. 94p. (ADL-C—77229-3). NTIS $5.00. 

The applicability of voice bandwidth compression 
techniques to mine wireless communication systems is examined. 
Promise had been attached to such techniques because the les- 
sened bandwidth gave hope for lessened received noise and hence 
increased operating range or reduced transmitter power require- 
ments. Analog vocoders and digital adaptive predictive coders are 
examples of real-time techniques examined. For these techniques, 
as the bandwidth gets narrower, the signal-to-noise ratio required 
rises, so that expected benefits of reduced transmitter power are 
not fully achieved. Benefits are achieved only through the use of 
sophisticated and costly equipment deemed impractical for most 
mine applications. However, non-real-time bandwidth compression 
achieved by stretching out the transmission time for a voice signal 
to several times its original duration can provide a savings in trans- 
mitter power but with an attendant time delay. (GRA) 


12263 (PB—249851) Selected geologic factors affecting mining 
of the coalbed. Report of investigations, 1975. McCul- 
loch, C.M.; Diamond, W.P.; Bench, B.M.; Deul, M. (Bureau of 
Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety 
Research Center). Nov 1975. 80p. (BM-RI—8093). NTIS $5.00. 

As part of the Bureau of Mines methane control program, 
the Pittsburgh coalbed was studied in Washington and Green 
Counties, Pa., and in Marion and Monongalia Counties, W. Va., 
where this coalbed is now being mined at its greatest depth. The 
coalbed thickness appeared to be structurally controlled; the bed 
was generally thinner near the axes of anticlines and thicker near 
the axes of synclines. The overburden isopach shows a similar rela- 
tionship. Most of the clay veins in coal occur in the synclinal 
troughs, generally under sandstone roof. Measurement and analysis 
of surface joint orientations provide a method for predicting the 
cleat orientations of the coalbed, but linears measured from in- 
frared p and photoindex sheets helped only to deter- 
mine regi trends. The results of these investigations provide a 
geologic framework for rational planning for underground mine 
development to use the best available technology to cope with 
methane emissions, coalbed discontinuities, and related ground 
support problems. (GRA) 


12264 (PB—249861) Underground application of foam for 

of respirable dust. Open file report, Jul 1973—May 
1975. Hiltz, R.H. (MSA Research Corp., Evans City, Pa. (USA)). 
30 Sep 1975. Contract H0O133034. 119p. (MSAR—75-39). NTIS 
$5.50. 

A field program was conducted to evaluate the effectiveness 
of high expansion foam to control the respirable dust generated by 
continuous coal mining machinery in underground bituminous coal 
mines. Shearer, auger, and fixed head ripper machines were used. 
Average respirable dust concentrations over a production shift 
were investigated using foam or conventional water sprays. The 
contractor concluded from a statistical analysis of the results that 
foam reduced the respirable dust by about 25% compared to water 
sprays but that reductions as high as 60% were observed in some 
cases. However, the field data had a wide and therefore 
may be subject to alternative interpretations. (GRA) 


12265 (PB—250389) Safety a computer program for 
evaluation of complicated Stecttieal ebrentie - ignition 
hazards. A ive study of intrinsic safety criteria. Contract 
for 1971—1974. Cotugno, L.A.; Zborovszky, Z.; 
Rinard, G. (Denver Research Inst., Colo. (USA)). Nov 1974. Con- 
tract HO111585. 118p. NTIS $5.50. 

The purpose of this study was to develop a computer pro- 
gram designed to help testing personnel in the evaluation of com- 
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licated electrical circuits by calling attention to those circuit 
leashes that could represent ignition hazards under normal condi- 
tion of operation or in case of assumed faults. This report contains 
a digital computer program intended to facilitate approval testing 
procedures for discrete component circuits through identification 
of the junctions most liable to represent hazardous failure circum- 
stances. (GRA) 


12266 (PB—250599) The feasibility of low current fault detec- 
tion by differential current measurement. Final report, 1973—74. 
Perron, R.R.; Ginty, J.J.; Lagace, R.L.; Spencer, R.H. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Apr 1974. Contract 
H0242004. 70p. (ADL-C—76434-FR). NTIS $4.50. 

The report reviews various means for trolley line fault de- 
tection in coal mines and identifies some of the problems and 
limitations of these means. It then describes a new approach for 
fault detection based on the detection of current differences 
between feeder and load currents. Means are described for mea- 
suring feeder and load currents to a precision of about 1/2%, com- 
paring these currents in real time and tripping feeder circuit 
breakers when the currents do not essentially balance. Motive load 
currents are telemetered back to current comparing points via 
radio links. (GRA) 


12267 (PB—250611) Development of a fly ash-cement mine 
sealing system. Final report. Maser, K.R.; Wallhagen, R.E.; 
Dieckmann, J. (Foster-Miller Associates, Inc., Waltham, Mass. 
(USA)). Mar 1975. Contract H0144061. 115p. NTIS $5.50. 

This report describes the development of a system which 
modifies an existing fly ash-foam remote mine sealing technique to 
make it capable of impounding water in a fire zone. Laboratory- 
scale determinations were made of the capillarity, permeability, 
shrinkage, and shear strength of various mixtures of fly ash, 
bentonite, lumnite, and cement. Leakage tests (1/4-scale) in- 
dicated that shrinkage in fly ash-cement mixtures always result in 
leakage, whereas fly ash-bentonite mixtures were impervious to 
water. Large-scale leakage tests with a 15-foot water head showed 
that a 1:1 fly ash-bentonite bulk seal with a 2-inch top layer of 1:1 
fly ash-Huron cement is the optimum combination for a water-tight 
seal; a froth foam topping is suitable for providing an air-tight seal. 
A water leakage rate of about 1.5 gpm is predicted for the op- 
timum combination of the above sealants in a typical mine with a 
15-foot water head. Guidelines are given for determining the quan- 
tities of materials required for constructing a mine seal. (GRA) 


12268 (PB—250818) Subsidence monitoring in conjunction 
with underground mine flushing operations. Final report. Jacobsen, 
W.E.; Bhutani, J.S.; Elliott, J.C. (Mitre Corp., McLean, Va. 
(USA)). Oct 1975. Contract S0144073. 155p. NTIS $6.75. 

Based on subsidence monitoring, findings regarding the 
degree of land surface stability are reported at two sites in Scran- 
ton, Pa., which overlay multiple levels of abandoned coal mines of 
the Northern Anthracite Field. The project, sponsored by the 
Federal Bureau of Mines, Division of Environment, entailed 
periodic measurement of minute surface deformations--vertical and 
rotational--in developed areas in which the mine cavities had 
received roof-supportive hydraulic backfill materials, pressure-in- 
jected through boreholes. (GRA) 


(PB—250941) Automatic brakes for mine-track trans- 
portation systems in underground coal mines. Final . Kiwior, 
A.M. (Bendix Research Labs., Southfield, Mich. (USA)). Feb 
1975. Contract HO1 10896. 89p. (BRL/TR—74-7173). NTIS $5.00. 

An automatic braking system for mine track equipment was 
developed in compliance with Section 314(e) of P.L. 91-173 to 
prevent break-in-two and runaway accidents. The braking system 
can be defined as spring applied and pneumatically released. Ser- 
vice braking and an automatic electronic tachometer-type over- 
speed control were incorporated in the design. A 4-ton battery 
locomotive and five mine cars at the Bureau Safety Research Coal 
Mine were equipped with this automatic braking system. The re- 
port covers the state-of-the-art, maintenance, regulatory standards, 
and design standards for automatic brake applications. (GRA) 


12270 (PB—251672) Survey of protective canopy . Final 
report. Farrar, R.; Champney, R.; Weiner, L. (Bendix Corp., 
Denver, Colo. (USA). Navigation and Control Div.). Apr 1974. 
Contract H0242020. 165p. NTIS $6.75. 

The protective canopy survey consisted of visits to 10 coal 
mines and to manufacturing of coal mining equipment. Mines with 
mining heights of 60 inches and higher were visited to evaluate 
protective canopy experience, operator acceptance, and to identify 
possible improvement areas. The report provides the results of the 
survey and evaluation of protective canopies currently in use on 
coal mining machinery. It should prove valuable to coal mine 
operators and equipment manufacturers in providing guidance in 
complying with Federal regulations regarding protective canopies 
in underground coal mines. (GRA) 
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12271 (PB—251714) Design of reusable explosion-proof bulk- 
heads for a crosscut refuge chamber. Final report. Maser, K.R.; 
Kingery, D.S.; Hoadley, D. (Foster-Miller Associates, Inc., 
Waltham, Mass. (USA)). Nov 1975. Contract H0O133050. 280p. 
NTIS $9.25. 

Prepared in cooperation with Bureau of Mines, Pittsburgh, 
Pa. 

Included in this report is an in-depth study leading to the 
design of reusable bulkheads which can be used to convert a cross- 
cut to an emergency refuge chamber. Also included are a study of 
existing permanent and portable bulkhead designs and a study cen- 
tering on the eventual use of rescue chambers in underground coal 
mines. (GRA) 


12272 (PB—251983) Geologic and ground-control aspects of 
an experimental shortwall operation in the Upper Ohio Valley. Re- 
port of investigations. Moebs, N.N.; Curth, E.A. (Bureau of Mines, 
Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). Feb 1976. 36p. (BM-RI—8112). NTIS $4.00. 

Valley Camp No. 3 Mine was the scene of an experimental 
shortwall introduced in 1973 in an attempt to improve the 
recovery from the Pittsburgh coalbed in the Ohio Valley where ad- 
verse ground conditions have imposed partial extraction methods 
with only 40-55 pct recovery. The Bureau of Mines, monitored 
ground pressures and caving in the shortwall section in an effort to 
determine whether the roof strata, notably the limestone main 
roof, will cave to the extent that roof pressures at the face are re- 
lieved and whether the powered roof supports can sustain the roof 
load. The Bureau's approach included mapping of clay veins, in- 
strumentation of chain pillars and shortwall panels with encapsu- 
lated pressure cells, recording hydraulic pressures in the shortwall 
chocks and core drilling underground and from the surface. The 
experimental shortwall was a qualified success. Recovery gained 
5.4 pct compared with partial extraction. Apparently, the 
limestone strata caved, and the roof pressure was relieved. (GRA) 


12273 (PB—252325) Methane gas content of the Mary Lee 
group of coalbeds, Jefferson, Tuscaloosa, and Walker Counties, Ala. 
Report of investigations. Diamond, W.P.; Murrie, G.W.; McCul- 
loch, C.M. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). Mar 1976. 13p. (BM- 
RI—8117). NTIS $3.50. 

It is estimated that more than | trillion cubic feet of 
methane is contained within the coals of the Mary Lee group in 
Jefferson, eastern Tuscaloosa, and southern Walker Counties, Ala. 
Most of this methane will be encountered by mining. Coals of the 
Mary Lee group are presently being mined at depths exceeding 
1,000 feet and will in the near future be mined at even greater 
depths, where the problem of methane gas affecting the mining 
operations will be acute. It is calculated that approximately 90 pct 
of the methane is at depths greater than 1,000 feet, and over half 
of the gas is contained within only 12 pct of the study area which 
is under more than 1,500 feet of overburden. Degasification in ad- ° 
vance of mining will increase mine safety, reduce ventilation ex- 
penditures, increase productivity, provide an additional energy 
source, and make it possible to mine parts of deep coalbeds that 
probably could not otherwise be mined. (GRA) 


(PB—253011) Methane emissions from an advancing 
coal mine section in the Pittsburgh coalbed. Report of investigations, 
1976. Jeran, P.W.; Lawhead, D.H.; Irani, M.C. (Bureau of Mines, 
Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). Apr 1976. 16p. (BM-RI—8132). NTIS $3.50. 

See also report dated Dec 1974, PB—240154. 

The methane emissions from an advancing coal mine sec- 
tion were continuously monitored for 120 days. During this time, 
the section advanced 2,000 feet into virgin Pittsburgh coalbed 
producing 54,565 tons of coal with a total methane emission of 92 
million cu ft. Analysis of the data gathered showed that daily 
methane emissions did not correlate with overburden thickness and 
daily coal production. A good correlation was found between the 
daily methane emission and the average length of rib exposed to 
virgin coal. (GRA) 


12275 Soviet coal through 1980. Strishkov, V.V.; Markon, G.; 
Murphy, Z.E Min. Congr. J.; 60: No. 10, 40-52(Oct 1974). 

Soviet industrial expansion depends on coal as a source of 
power and raw materials for the metallurgical and chemical indus- 
tries. A knowledge of the coal resources and the outlook for 
production of the U.S.S.R. therefore is essential for a critical 
evaluation of Soviet industrial potential. Although there is con- 
siderable literature on the Soviet coal industry, no single source 
provides an authoritative study of how the industry functions and 
how well it performs its - This article is based on a review of 
sources published by the U.S.S.R. 
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12276 (TT—73-54001) Coal dust explosions and their suppres- 
sion. Cybulski, W. (Bureau of Mines, Washington, D.C. (USA)). 
1975. Translation of Wybuchy pylu Weglowego i ich Zwalczanie, 
Moscow, 1973 45ip, by Ziemislaw Zienkiewicz. Sponsored in part 
by National Science Foundation, Washington, D.C. Special Foreign 
urrency Science Information Program. 584p. NTIS $13.75. 

The topics discussed were: problem of coal dust explosions; 
basic information about the explosibility of coal dust; main 
parameters of the explosibility of coal dust; limit explosibility of 
coal dust and its dependence upon the basic parameters; effect of 
the initiator of the explosion on the explosibility of coal dust; de- 
pendence of the course of an explosion upon the distribution of 
coal dust in the workings, upon the dimensions of the workings, 
the length of zones, the direction of the development of explosions 
and upon the content of firedamp in the air of the workings; con- 
sequences of coal dust explosions; ways of suppressing the danger 
of coal dust explosions; stopping the developed coal dust explo- 
sions, and explosibility and explosions of lignite dust of xylite 
structure. (GRA) 


12277 (PB— 249791) Problems of safety in coal mines (voprosy 
bezopasnosti v ugolnykh shakhtakh). Lindenau, N.I. (Department 
of the Interior, Washington, D.C. (USA)). 1975. Translated by 
Nauchno-Issledovatelskii Institut po Bezopasnosti Rabot v Gornoi 
Promyshlennosti, Makeevka. Trudy (USSR) v11 1969. Sponsored 
in part by National Science Foundation, Washington, D.C. Special 
Foreign Currency Science Information Program. (TT—70-53093). 
379p. NTIS $10.75. 

Articles by various authors are presented. Topic areas 
cover: Prediction of gassing and its control; Methods of combating 
sudden coal and gas outbursts; Mine ventilation; Combating mine 
dust; Mine fires; Electric equipment of mines; Blasting operations 
and mine transport. (GRA) 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 12165, 12221, 12266, 12269, 
12294 


12278 (PB— 244711) Feasibility of hydraulic transportation in 
underground coal mines. Open file report. Link, J.M.; Allan, A. Jr.; 
Faddick, R.R. (Colorado School of Mines, Golden (USA). 
Research Inst.). 30 May 1975. Contract H0O133037. 152p. NTIS 
$6.25. 

In an effort to improve mine safety, a completely hydraulic 
transport system was designed to move coal from the mine face to 
the preparation plant. The capital investment for the hydraulic 
haulage system is great, and the size of the mine developed for this 
study is large. Mine production for the conventional haulage mine 
is 1.1 million tons of clean coal per year, while the hydraulic hau- 
lage mine will produce over 1.6 million tons of clean coal per year. 
Two hydraulic systems based on commercially available equipment 
were designed. One of these, the surge feed hydraulic system, al- 
lows the continuous miner to operate at peak efficiencies. The 
second system, the direct feed system, requires the continuous 
miner to work at a slower, more uniform rate. Hydraulic designs 
are based upon the best data available, but they are believed to be 
extremely conservative. Each of the hydraulic systems offers 
greater coal productivity and lower mine mouth coal costs. (GRA) 


12279 (PB—246287) Mobile fabric filter system design and 
field test results. Final report, May 1973—Jan 1975. Hall, R.R.; 
Dennis, R. (GCA Corp., Bedford, Mass. (USA). GCA Technology 
Div.). Jul 1975. Contract EPA-68-02-1075. 137p. (GCA-TR—74- 
14-G(1)). NTIS $6.00. 

The report describes the design and operation of a mobile 
fabric filter system, and gives results of a laboratory fabric filter in- 
vestigation. The mobile system, constructed to study the effects of 
fabric filtration parameters when filtering an actual industrial ef- 
fluent stream, was designed for mechanical shake, pulse jet, or 
reverse flow cleaning. The mobile system was field-tested at a 
secondary brass foundry, a hot mix asphalt plant, and a coal-fired 
utility boiler. Woven and felted Nomex and woven glass fabrics 
were tested. The three cleaning methods were used with ap- 
propriate fabrics and emission sources. Pressure drop and efficien- 
cy (both mass and particle size) data were collected. Selected 
aspects of pulse jet and mechanical shake cleaned fabric filters 
were investigated in the laboratory. The effects of bag fit, pulse 
supply pressure, and pulse type on filter pressure drop and effluent 
were investigated. The mechanical shake cleaning tests determined 
the source of dust emissions for a specific aerosol/fabric combina- 
tion. Dust emissions resulted from direct penetration, seepage, dust 
shaken through the filter during cleaning, and dust (loosened dur- 
ing cleaning) that penetrated when air flow resumed. (GRA) 
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12280 (PB—247324) Dust generation and comminution of 
coal. Report of investigations 1975. Kurth, D.I.; Sundae, L.S.; 
Schultz, C.W. (Bureau of Mines, Twin Cities, Minn. (USA). Twin 
—— Mining Research Center). 1975. 35p. (BM-RI—8086). NTIS 


Experimental work on comminuting coal was conducted. 
The size distributions of coarse fragments and fine particles were 
obtained under different modes of energy application, drop, impact 
crushing, wedge impact, compression, and hour tests. Four levels 
of energy application were used in the impact crushing and wedge 
impact tests. Airborne dust and respirable airborne dust distribu- 
tions were obtained for the impact crushing and wedge impact 
tests. Analyses of nonairborne dust and coarse fragment/fine parti- 
cle distributions were carried out on impact, wedge, compression, 
and shear tests. For the impact crushing tests, mean product size 
was found to be inversely related to specific crushing energy. The 
particle counts in a given size range of airborne and nonairborne 
dust were found to increase with increased input energy and 
specific crushing energy. However, the particle distributions were 
independent of energy level, that is, the percentages in a given size 
range were approximately constant regardless of energy level. 
Respirable airborne dust was related to respirable size nonairborne 
dust by a power law. (GRA) 


12281 (PB—248652) Coal future: coal transportation-unit 
trains - slurry and pneumatic pipelines. Appendix F. Final report. 
Soo, S.L.; Ballard, L.; Ferguson, J.A.; Pan, S.C.; Sias, S.R. (Illinois 
Univ., Urbana (USA). Center for Advanced Computation). Jun 
1975. 155p. (CAC—163-App-F; UILU-ENG—75-4003-App-F). 
NTIS $6.75. 

Report on the Coal Future: Economic and Technological 
Analysis of Initiatives and Innovations to Secure Fuel Supply Inde- 
pendence. Also available as Rept. No. ME-TR—S572. See also re- 
port dated May 75, PB—248063. 

This report concerns the immediate coal transport needs 
and how they can be met. Among the available options are new 
slurry pipelines and new rails or upgrading existing rails in various 
degrees for unit train shipment. The economic impact of a choice 
in terms of direct employment, investment, indirect employment 
via manufacturing opportunities, and long range societal benefits 
of each program is considered. (GRA) 


12282 (PB—248846) Unit train transportation of coal. Appen- 
dix E. Master's thesis (final). Ferguson, J.A.; Rieber, M.; Soo, S.L.; 
Stukel, J.; Simon, J. (Illinois Univ., Urbana (USA). Center for Ad- 
vanced Computation). May 1975. 69p. (CAC—163-App-E). NTIS 
$4.50. 
See also PB—248063. Report on The Coal Future: 
Economic and Technological Analysis of Initiatives and Innova- 
tions to Secure Fuel Supply Independence. 

This report reviews operating and economic limits of the 
unit train. It provides a base for comparison with slurry and pneu- 
matic pipelines. (GRA) 


COMBUSTION 


REFER ALSO TO CITATION(S) 12155, 12165, 12434, 12701, 
14353 2 


12283 (PB—245162) Program for reduction of NOx from tan- 
gential coal-fired boilers. Phase II. Final report, Jul 1973—Mar 
1975. Selker, A.P. (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). Jun 1975. Contract EPA-68-02-1367. 144p. NTIS $5.75. 

See also PB— 226547. 

Phase I of the program consisted of selecting the Alabama 
Power Company, Barry Station no. 2 steam generator which was 
modified for the studies performed under Phase II. The work ac- 
complished under Phase II included the design, fabrication, and 
delivery of an overfire air system for the test unit, the installation 
of test equipment, planning, and the conducting of baseline, biased 
firing and overfire air studies for NOx emission control while burn- 
ing a Kentucky bituminous coal type. These test programs included 
an evaluation of the effect of variations in excess air, unit slagging, 
load and overfire air on unit performance and emission levels. 
(GRA) 


(PB—245186) Applying fabric filtration to coal fired in- 
dustrial boilers. A pilot scale investigation. Final report, Jun 
1974—Apr 1975. McKenna, J.D.; Mycock, J.C.; Lipscomb, W.O. 
(Enviro-Systems and Research, Inc., Roanoke, Va. (USA)). Aug 
1975. Contract EPA-68-02-1093. 203p. NTIS $7.25. 

See also PB— 237117. 

The report gives results of a pilot scale investigation to 
determine the technoeconomic feasibility of applying a fabric filter 
dust collector to coal fired industrial boilers. The pilot facility, on 
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acfm at an air-to-cloth (A/C) ratio of 6/1. Filter media 
evaluated were Nomex felt, Teflon felt (two styles), Gore-Tex, and 
Dralon-T. Fractional efficiency was determined using an Andersen 
inertial impactor for the four filter media at three A/C levels. The 
effect of reverse air volume on outlet loading and pressure drop 
across the bags was evaluated for Nomex felt. Nomex felt achieved 
the lowest outlet dust concentrations while Teflon felt operated at 
the lowest pressure drop. All media tested achieved outlet loadings 
well within allowable limits. Higher collection efficiencies were 
achieved with Nomex felt by discontinuing reverse air cleaning. In- 
creasing the amount of air used for cleaning does reduce the pres- 
sure drop across the bags. Installed annual operating and total an- 
nualized costs for a fabric filter and an electrostatic precipitator, 
capable of handling 70,000 acfm of flue gas from a coal fired 
boiler, are presented. (GRA) 


12285 (PB—246116) Fluidized bed combustion process evalua- 
tion. Il. Pressurized fluidized bed coal combustion develop- 
ment. Final report, Jun 1973—Dec 1974, on phase II. Keairns, 
D.L.; Archer, D.H.; Hamm, J.R.; Jansson, S.A.; Lancaster, B.W. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). Sep 1975. 
Contract EPA-68-02-0605. 480p. NTIS $12.50. 

See also Phase I, PB—241834. 

Results are given of a program to evaluate and develop 
pressurized fluidized-bed coal combustion. The historical, techni- 
cal, and economic aspects of fluidized bed combustion (FBC) 
systems have been reviewed, systems analyses performed, commer- 
cial plant design and cost estimates prepared, and experimental 
data on the sulfur removal system obtained. Two pressurized FBC 
power plant systems have provided the basis for the work on 
system design, performance, economics, and development. The 
basic design and performance parameters for these two systems are 
presented. The present work extends the previous work to include 
collection and analysis of data on critical system parameters (e.g., 
sulfur removal, spent sorbent disposition, and trace element 
release); development of process options (e.g., particulate con- 
trol); and assessment of power plant cycles and component designs 
(e.g., use of low-temperature gas cleaning, alternative cyles, and 
gas turbine corrosion/erosion test rig design and construction). The 
report includes an extensive bibliography. 


12286 (PB—251172) Wind tunnel evaluation of particle sizing 
instruments. Final task report. Gooding, C.H. (Research Triangle 
Inst., Durham, N.C. (USA)). Mar 1976. Contract EPA-68-02- 
1398. 74p. NTIS $4.50. 

The report gives results of an experimental study, un- 
dertaken to evaluate and compare several particle sizing instru- 
ments. Fly ash from a coal-fired power plant was redispersed and 
fed into a wind tunnel at concentrations corresponding roughly to 
clean and dirty stack conditions. Data were obtained with two 
standard cascade impactors (using gravimetric mass determina- 
tion), a set of series cyclones, a cascade impactor with piezoelec- 
tric crystal sensors, a cascade impactor using beta attenuation to 
determine collected mass, and an optical single-particle counter 
using a laser light source. No simple correlation could be 
established between the results of the optical instrument and those 
of the inertial classification devices, due to the probable nonu- 
niformity of particle shape and density. (GRA) 


12287 (PB—252475) Thermal history of rock-dust particles in 
a gas flame preheat zone. Report of investigations 1976. Perlee, 
H.E.; Edwards, J.C. (Bureau of Mines, Pittsburgh, Pa. (USA). Pitt- 
sburgh Mining and Safety Research Center). Apr 1976. 40p. (BM- 
RI—8135). NTIS $4.00. 

Two-dimensional mathematical equations were solved that 
describe the transient thermal response of a coal and rock dust 
particle in a cloud of similar particles in a gas flame’s preheat zone 
subject to a radiant field from the approaching flame. The descrip- 
tion includes radiant energy absorbed and emitted by the particle, 
thermal conduction inside the particle and into the surrounding gas 
environment moving relative to the particles. Two situations were 
studied; one in which the radiant energy incident on the particle is 
converted to thermal energy at the particle surface similar to a 
conductor and the other me « the radiant energy is converted to 
thermal energy uniformly over the volume of the particle similar to 
dielectric. The result of the study showed that for a 10-micron 
radius particle, a 200 mg/l loading density and a flame approach 
velocity of 30 m/sec, the previous calculations of singer and cook 
based on the model of Essenhigh in this study. It was further 
established that under the conditions examined a rock dust particle 
temperature never increases more than about 200 K before 
crossing the flame front. (GRA) 


12288 (PB—252650) Technological problems of burning low- 
sulfur western coal. Final Huff, L.L.; Haas, W.R. (IIT 
Research Inst., Chicago, Ill. (USA)). 31 Dec 1975. Contract EPA- 
68-01-3163. 64p. (ITTRI-C6333-CO4-3). NTIS $4.50. 


a a of a 60,000 lb/hr boiler, was capable of handling 
Il, 
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The burning of low-sulfur western coals in boilers designed 
for bituminous fuels can result in operational problems. Resolution 
of these problems requires modification of the existing systems. In 
examining five boiler types, cyclone, pulverized coal, spreader 
stoker, cross-feed, and under-feed boilers, the necessary conver- 
sion factors were identified. To understand the significance of 
operational problems in burning western coals, a background on 
coal characteristics and boiler design is presented. This informa- 
tion serves as a basis for discussion of the experiences in industrial 
and power-generating usage of western coals. (GRA) 


12289 Laboratory studies of the combustion, inhibition, and 
quenching of coal dust-air mixtures. Milne, T.A.; Beachey, J.E. 
(Midwest Research Inst., Kansas City, MO). pp 37p, Paper | of In 
Combustion of coal, oil shale, and tar sands. Combustion problems 
related to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Flame stabilization and direct sampling techniques, 
described at the 1974 Spring Combustion Meeting, were used to 
continue the study of the combustion processes in coal dust-air 
flames. Premixed, laminar, flat flames of 10 to 20 yw Pittsburgh 
Seam Coal, stabilized on a 6.3-cm burner, have been probed for 
both gaseous and particulate species. The emphasis has been on 
high spatial resolution sampling of the ignition and primary reac- 
tion zone. Results will be presented involving five kinds of profiles 
through rich coal-air flames: (a) direct, molecular beam mass spec- 
trometry of O,, Nz, CO,, H,O, nitrogen and sulfur-containing spe- 
cies; (b) gas chromatography of collected samples for O,, N,, CO, 
CO,, Hz, CH, and C,-hydrocarbons; (c) proximate analysis of coal 
and char samples collected in bulk; (d) scanning electron micro- 
scopic analysis of directly impacted coal and char particles; and 
(d) fine-wire thermocouple temperature measurements. Brief men- 
tion is also made of observations on the quenching diameter of 
Pittsburgh Seam Coal-air mixtures and of the gaseous potassium- 
and phosphorus-containing species evaporating from Ury-powder 
inhibitors in the reaction zone of CH,-air flames. 


12290 Clean coal combustion through coal blending. Shou, 
J.K.; Stewart, O.W.; Kao, H.C. (Univ. of Kentucky, Lexington). pp 
25p, Paper 2 of In Combustion of coal, oil shale, and tar sands. 
Combustion problems related to the enhancement of energy effi- 
ciency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Blending of a high-sulfur coal with a low-sulfur coal could 
be one of the immediate means of complying with sulfur dioxide 
emission regulations. Blending has been used in the power genera- 
tion field in some states in the country due either to sulfur limita- 
tions or to ash slagging and fouling problems. When blending is 
used as a means to improve the chemical and physical properties 
of inferior coals, it is essential to know their utilization charac- 
teristics and how a blended coal would affect a particular coal 
burning equipment. Laboratory and boiler tests have been 
completed for high-sulfur, high-ash western Kentucky seam coals 
and a low-sulfur, low-ash eastern Kentucky seam coal. Blending of 
these coals at the ratio of 1/4, 1/2 and 3/4 and laboratory analysis 
of their combustion characteristics have been completed. Analyti- 
cal data on physical and chemical properties such as proximate 
analysis, ultimate analysis, ash fusion temperature, free swelling 
index, calorific values, and ash composition is also completed. Ash 
composition is of primary importance to predict ash slagging factor 
and ash fouling factor. Although no significant combustion charac- 
teristics difference is observed between input Kentucky coals, their 
ash compositions and other properties are quite different. The 
boiler test results confirmed laboratory analysis which indicates 
blending of high-sulfur and low-sulfur coals is feasible within cer- 
tain ratio. 


12291 Propagation of laminar pulverized coal-air flames. 
Smoot, L.D.; Horton, M.D.; Williams, G. (Brigham Young Univ., 
Provo, UT). pp 26p, Paper 3 of In Combustion of coal, oil shale, 
and tar sands. Combustion problems related to the enhancement of 
energy efficiency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 
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The poopeaatinn of laminar, coal-air flames has been sty- 
died experimentally and theoretically. Measurements of flame 
velocity have been made for coal-air mixtures in a downward flow- 
ing, 4-in.-dia., flat-flame burner at atmospheric pressure. Decreas- 
ing particle size and increasing coal volatility cause increases in 
propagation velocity while increasing coal concentration first in- 
creases and then decreases this velocity. Probe temperature 
profiles and concentration sam on each side of the flame of 
about | cm in thickness, together with photomicrographs of the 
coal and char, show additional features of this propagation 
process. A generalized model for a flame pro ting in laminar, 
premixed particle mixtures was Senmalasd, eames particle- 
gas dynamic equilibrium and uniform pressure. Effects of gaseous 
diffusion, coal pyrolysis, char oxidation, and gaseous reaction were 
considered. The unsteady state equations were solved numerically 
using finite-difference techniques. Model predictions compared 
favorably with methane-air specie profiles and with flame velocity 
for methane-air and coal flames. The theory suggests that in a 
laminar coal-dust flame, gas phase diffusion and conduction, gas- 
particle conduction, and coal pyrolysis are important rate-deter- 
mining steps, while hydrocarbon oxidation and char oxidation may 
not be rate-limiting. The importance of radiation in such flames is 
questioned by these results. 


12292 Western coal use in industrial boilers. Maloney, K.L. 
(KVB, Inc., Tustin, CA). pp 30p, Paper 15 of In Combustion of 
coal, oil shale, and tar sands. Combustion problems related to the 
= of energy efficiency. Tustin, CA; Combustion Inst. 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Six small and intermediate-sized (10,000 to 250,000 lb/hr 
steam) coal-fired boilers in the upper Midwest have each been 
tested on both a bituminous eastern coal and a subbituminous 
western coal. The purpose of this study was to determine the feasi- 
bility of substituting western subbituminous coal for eastern bitu- 
minous coal as a means of reducing the SO/sub x/ emissions from 
this class of boiler and to demonstrate the feasibility of greatly ex- 
panded western coal utilization as a means of reducing the use of 


oil and gas. The scope of this study was such that the representa- 
tive boiler types were tested on both eastern and western coal for 
a period of time sufficient to completely characterize their in- 
dividual emission and operational characteristics. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 12256, 12303, 13800 


12293 (BM-IC—8703) Basic estimated capital investment and 

costs for coal strip mines. Katell, S.; Hemingway, E.L.; 
Berkshire, L.H. (Bureau of Mines, Morgantown, W.Va. (USA). 
Process Evaluation Group). 1976. vp. 

This study estimates typical capital investments, operating 
costs, and selling prices for two bituminous coal strip mines in the 
Eastern and Interior provinces and a subbituminous coal operation 
in the Northern Great Plains province. The annual productions 
were based on tonnage required to fuel a 250-million-standard- 
cubic-foot-per-day, high-Btu gas plant. The annual tonnage for the 
Eastern province mine is 4.8 million tons; for the Interior province 
mine, 6.72 million tons; and for the Northern Great Plains 
province mine, 9.2 million tons. It is assumed that the mines have 
a 20-year life. Wages and union welfare payments are considered 
as of December 6, 1974, under the terms of the Bituminous Wage 
Agreement of 1974, and costs for material and equipment are 
based on 1975 indexes. 3 refs. 


12294 (PB—24326) Feasibility of coal mine cooperatives: a 

and Rieber, M.; Soo, S.L. (Illinois 
Univ., Urbana (USA). Center for Advanced Computation). Apr 
1975. 122p. NTIS $5.50. 

Also pub. as Federal a Administration, Washington, 
D.C. Office of Coal, FEA/G—75/581. 

This is a preliminary analysis on the feasibility of market- 
ing/transportation cooperatives composed of small ucing coal 
me that is, mines producing between 100,000 an 300, tons 
of coal per year. The report is composed of 9 sections: Sections I, 
II, Il cover Project Parameters, Summary and Review and Legal 
Aspects of Coal Cooperatives Footnotes to Section Ill. Section IV, 
Potential Cooperative Identification defines small producing coal 
mines as primarily located in Alabama, Kentucky, Ohio, Western 
Pennsylvania, Tennessee, Virginia, and West Virginia. Section V, 


_ Economic com 
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Coal Quality Control, discusses the different coal seams mined by 
small mines in these areas. Section VI, Coal Preparation, is an 
analysis of the type of machinery used in mining coal: in screening 
and picking, crushing, washing, drying dust removal, blending, and 
size and complexity of plants. Section VII, Transportation, 
discusses train, truck, belt conveyor and pneumatic pipelines as a 
means of t rt from the mine to the railhead or preparation 
t. Section VIII, Transportation: Unit Trains, discusses loading 
acilities for unit trains. Section [IX discusses facilities. (GRA) 


12295 (PB—249619) Economic analysis of coal supply: an as- 
sessment of e¢ studies. Final (Vol. 1). Gordon, R.L. 
(Pennsylvania State Univ., Uiiiversity Park (USA)). Feb 1976. 
152p. NTIS $6.75. 

A partial listing of contents includes: Long-run mineral 
supply--The case of coal in the United States; Systems studies of 
coal production; Environmental regulation and the allocation of 
coal; Regional analysis of the U.S. Electric Power Industry; 
ison of base load generation alternatives for New 
England Electric; Energy supply/demand alternatives for the Ap- 
palachian Region; An analysis of constraints on increased coal 
production; Analysis of steam coal sales and purchases; Energy al- 
ternatives; Economic and technological analysis of initiatives and 
innovations to secure fuel supply independence; Processes, 
procedures, and methods to control pollution from mining activi- 
ties; Analysis of pollution control costs. (GRA) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12229, 12230, 12232, 12234, 
12243, 12248, 12250, 12256, 12258, 12259, 12263, 12264, 
12265, 12270, 12271, 12276, 12277, 12278, 14939, 14940 


12296 (PB—244685) Coal mine dust respiratory protective 
devices. Final report. Harris, H.E. (Eastern Associated Coal Corp., 
Pittsburgh, Pa. (USA)). Oct 1974. Contract CPE-70-127. 234p. 
NTIS $7.50. 

The report is on the current status of respirator usage and 
effectiveness in coal mining operations. Topics include field survey 
of possession and use of respirators, duration of use, job classifica- 
tion, training and maintenance, training programs, respirator main- 
tenance, acceptability of respirators, models used, problems as- 
sociated with respirator use, breathing difficulties, physical discom- 
forts, suggestions for improvements, determination of respirator ef- 
fectiveness under field conditions for coal and silica dust, field 
evaluation of single use respirators, and recommendations. Of 
three models evaluated, the Welsh model 7165 is considered ac- 
ceptable by the miners wearing test units. (GRA) 


12297 (PB—244776) Methods for sampling noncombustible 
content of coal mine dust. Research report. Saltsman, R.D.; 
Grumer, J. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). Jul 1975. Contract 
H0220003. 21p. (BM-RI—8050). NTIS $3.25. 

Prepared in cooperation with Bituminous Coal Research, 
Inc., Monroeville, Pa. 

Adequate rock dusting absorbs the heat from a coal dust ex- 
plosion and thus prevents it from propagating. Theoretical calcula- 
tions are presented that compare adiabatic flame temperatures for 
coal plus rock dust with adiabatic flame temperatures of gas flames 
at their lean limits of flammability. These calculations show that 
the empirically determined concentrations of rock dust in mine 
dust necessary to inert coal dust are reasonable. Monitoring and 
enforcing legal requirements are time-consuming and expensive. A 
data gathering and statistical study to find methods and procedures 
for reducing the number and quantity of samples required is 
described in this report. The results indicqte that at 95% con- 
fidence level the present system of sampling on centers 200 feet 
apart may be replaced by sampling at 500 feet intervals, and that a 
one-inch wide scoop may be substituted for the present six-inch 
scoop. These findings need verification through field testing by the 
Bureau of Mines. (GRA) 


12298 (PB—246041) Develop and test canopy air curtain 
devices. Open file report, Jun 1973—Jun 1975. Krisko, W.J. 
(Donaldson Co., Inc., Minneapolis, Minn. (USA)). Jun 1975. Con- 
tract HO232067. 110p. NTIS $5.50. 

The research concerns the design, fabrication, and testing of 
canopy air curtain devices. The canopy air curtain device is 
designed to reduce the level of respirable dust exposure to a con- 
tinuous mining machine operator in an underground coal mine, 
while having a minimum effect on operator safety, mobility, and 
comfort and being compatible with mining equipment. This 
research was devoted to the development of a device that uses an 
invisible curtain of air to envelope a mining machine operator's 





1274 ERDA ENERGY RESEARCH ABSTRACTS 


breathing zone with filtered air to provide respiratory protection. 
Various concepts were evaluated by means of laboratory tests. One 
200 cfm device was selected and tested on various mining 
machines at underground sites. The canopy air curtain was found 
to be reasonably effective. The percent reductions over the am- 
bient dust concentrations were about 30 to 70% and largely de- 
pending on the amount of time the operator spent under the air 
curtain. (GRA) 


12299 (PB—246299) Digital simulation of diesel exhaust con- 
tamination of mine ventilation systems. Final report, 1973— 1974. 
Stefanko, R.; Ramani, R.V.; Thakur, P.C. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mineral Engineering). 15 
Sep 1974. Contract GO133064. 246p. NTIS $8.00. 

This study concerned itself specifically with the effects of 
diesels on mine ventilation systems. In view of the difficulties in- 
volved in performing controlled experiments underground, the ap- 
proach here consisted of the development of mathematical models 
for emissions, dilution, and dispersion. The models were pro- 
gramed for computer solution. The diesel emission and dilution 
models were incorporated into a ventilation network program for 
analyzing exhaust concentrations in all the roadways. The validity 
of the conceptual and computational aspects of the models were 
established by testing the model solutions with observed field data. 
Most of the verifications were performed with CO measurement as 
this was the only component that was continuously monitored. 
This library of programs provides a management laboratory where 
the various dieselization alternatives can be analyzed with regard 
to their effect on ventilation systems. Alternatively, ventilation of 
mines can be engineered to provide safe working environment with 
diesels in mining. (GRA) 


12300 (PB—253014) Dust dispersal by explosion-induced air- 
flow. Entrainment by airblast. Report of investigations 1976. 
Singer, J.M.; Harris, M.E.; Grumer, J. (Bureau of Mines, Pitt- 
sburgh, Pa. (USA). Pittsburgh Mining and Safety Research 
Center). Apr 1976. 57p. (BM-RI—8130). NTIS $4.50. 

Coal and rock dust beds were entrained by air blasts 
generated by gas explosions at the closed end of a 0.61-m dia. ex- 
plosion tunnel, 49-7 m long. The system simulated entrainment of 
mine dust deposits by accidental gas explosion at the coal face of 
mine passageways. A series of full-scale mine explosion trials in a 
non-intersecting passageway confirmed many of the results of the 
explosion tunnel experiments and indicated several new features of 
dust entrainment. (GRA) ; 


12301 Effect of coal breakage on methane emission. Kissell, 
F.N.; Deul, M. Trans. Soc. Min. Eng. AIME; 256: 182-184(Jun 
1974). 

When coal is broken during mining, some of the methane 
trapped in the coal is released. Some recent investigations by the 
Bureau of Mines have shown that this methane released by 
breakage is only a small proportion of the total methane emission 
into the working section. 


REGULATIONS 


REFER ALSO TO CITATION(S) 12233, 12295, 12299, 13806, 
13808, 13809, 13811, 13822, 15644, 15645 


12302 (PB—244845) Declaration of Indian rights to the natu- 
ral resources in the Northern Great Plains. (Northern Great Plains 
Resources Program, Denver, Colo. (USA)). Jun 1974. 3lp. 
(NGPRP/CD—74/800). NTIS $3.75. 

A declaration by American Indians is presented of Indian 
rights to natural resources, with emphasis on water, in the states of 
Montana, Nebraska, North Dakota, South Dakota, and Wyoming. 
It is a consensus declaration of the 27 tribes located in these 
states. It declares that ‘...the American Indian tribes of the 
Northern Great Plains have the prior and paramount right to the 
waters of all rivers, streams, or other bodies of water, including all 
tributaries thereto, which flow through, arise upon, underline or 
border upon their reservations.’ It is supported with legal citations 
and pertinent sections in the United States Constitution. The re- 
port also describes the principle that should be used in the 
planning and development of their natural resources those promul- 

ated by the United States Water Resources Council and published 
in the Federal Register, September 10, 1973. (GRA) 


12303 (PB— 246302) Socially optimal tax policy requirements 
for the coal industry. Burness, H.S. (Kentucky Univ., Lexington 
(USA). Inst. for Mining and Minerals Research). Sep 1975. 52p. 
(IMMR—4-PD4-75). NTIS $4.50. 

This report elucidates the production decision rule in the 
case when reserves are limited, contrasts it with the usual rule, and 
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determines the effects of various taxes and subsidies on the 
behavior of individual coal firms and the industry. Policy require- 
ments for socially optimal private rates of extraction are noted, ob- 
serving the manner in which they differ from the no-reserve-con- 
straint case. In order to facilitate the exposition, the analysis is 
conducted primarily for the case where producers maximize the 
undiscounted stream of profits, although the results for the case 
where profits are discounted is also presented. (GRA) 


12304 (PB—253254) Impact of significant deterioration 
proposals upon western surface coal mining operations. Bass, A.; 
Mahoney, J.R.; Murphy, B.L. (Environmental Research and 
Technology, Inc., Concord, Mass. (USA)). 5 May 1976. Contract 
FEA-CO-04-60470-00. 59p. (ERT-P—2125-1a). NTIS $4.50. 

Proposed significant deterioration of air quality provisions 
currently under consideration by Congress in the Clean Air Act 
Amendments of 1976 have potential impact on the nature, extent 
and location of future industrial development throughout the U.S., 
including the use of national energy resources. This report ad- 
dresses the impact. of the proposed amendments upon western sur- 
face coal mining, and in particular, the constraints upon coal strip 
mining activities which may arise because of fugitive dust emis- 
sions. (GRA) 


PETROLEUM 


REFER ALSO TO CITATION(S) 12153, 12221 


12305 Petroleum Division preprints. Ball, J.S. (Bureau of 
Mines, Bartlesville, OK). Chem. Technol.; 3: No. 8, 506, 491(Aug 
1973). 

The activities necessary for the publication of the 
PREPRINTS are described. Development of the Division of 
Petroleum Chemistry PREPRINTS represents an approach to in- 
formation systems that fosters long-range planning, pre-refereed 
papers, and rapid publication. All these elements combine to give 
a service targeted for the individual user at a price he can afford. 


RESERVES 
REFER ALSO TO CITATION(S) 13730, 13756, 13803, 13825 


12306 (NP—21198) Review of current United States fossil fuel 
resources. Parent, J.D.; Linden, H.R. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 17 Nov 1975. 15p. Inst. of Gas Technology, 
Chicago. 

Tabulated data are presented on the estimated recoverable 
natural gas, petroleum, and all fossil fuels. Reasons for discrepan- 
cies in different estimates are discussed. (JSR) 


12307 (PB—246354) Oil and gas resources, reserves, and 
productive capacities. Volume I. Final report. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Oct 1975. 74p. 
(FEA/G—75/618). NTIS $4.50. 

See also Volume II, PB—246355. 

This report provides final reserve and productive capacity 
estimates, compares these estimates with estimates from other 
sources, projects a U.S. crude oil productive capacity estimate, 
evaluates the procedures used to develop these estimates, and 
recommends procedures to be used for future estimates. (GRA) 


12308 (PB—246355) Oil and gas resources, reserves, and 
productive capacities. Volume II. Final report. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Oct 1975. 160p. 
(FEA/G—75/619). S $6.75. 

See also Volume I, PB—246354. : 

The Federal Energy Administration Act directs the FEA to 
prepare a complete and independent analysis of actual oil and gas 
reserves and resources in the United States and its outer continen- 
tal shelf. Volume I of this final report provides final reserve and 
productive capacity estimates, compares these estimates with esti- 
mates from other sources, projects a U.S. crude oil productive 
capacity estimate, evaluates the procedures used to develop these 
estimates, and recommends procedures to be used for future esti- 
mates. Volume 2 provides summaries of engineering analyses of 
major domestic oil and gas fields. (GRA) 


12309 ""New-oil’’ prices improve prospects for western Missou- 
ri deposits. Harvey, A.H.; Arnold, M.D. (Univ. of Missouri, Rolla). 
Oil Gas J.; 72: No. 36, 104-109(9 Sep 1974). 
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It was concluded that there is a wide variation in the quality 
of the shallow hydrocarbon deposits which are found in western 
Missouri. The various types of reservoirs will probably require the 
use of several different oil recovery processes, and production 
costs are expected to vary substantially from one deposit to 
another. Based on current costs and tax regulations, current '’new 
oil’’ prices are probably adequate for commercial development of 
some of the better oil deposits in this region. Higher oil prices 
would increase the number of reservoirs that can be commercially 
produced, but the low-quality reservoirs will require improved 

— technology before development becomes economically 
easible. 


EXPLORATION 


12310 (PB—247641) Well logging manual. Final report. 
(Scientific Software Corp., Denver, Colo. (USA)). Sep 1975. Con- 
tract DI-14-08-0001-13296. 675p. NTIS $16.25. 

The fundamental techniques of interpreting petroleum and 
natural gas well logs for exploration and production are presented 
in a detailed, tutorial format. The following topics are discussed: 
What is well logging; Borehole environment; Rock types; Lithology 
logs; Resistivity logs; Porosity logs; Other radioactivity logs; Other 
logging; Quality control; Evaluation techniques; Design of logging 
programs. (GRA) 


12311 (USGS-OFR—76-325) Summary of petroleum potential, 
environmental geology, and the technology, time frame, and infras- 
tructure for exploration and development of the western Gulf of 
Alaska. Von Huene, R.; Bouma, A.; Moore, G.; Hampton, M.,; 
Smith, R.; Dolton, G. (Geological Survey, Menlo Park, Calif. 
(USA)). Jun 1976. 92p. TIC. 

The Kodiak Tertiary Province is in a very early stage of oil 
and gas exploration. Although a great deal of industry geophysical 
work has been conducted in the area, no drilling has been done to 
sample the rocks that might contain commercial quantities of oil 
and gas. The most prospective sites are concentrated in an area 
about 660 km long and 100 km wide that has a thick sedimentary 
sequence in conjunction with large structures which may have 
trapped oil and gas. However, this is also a rich commercial fishe- 
ries area which poses problems of multiple use. Early identification 
of potential geologic hazards and the measures needed to insure 
minimal environmental impact could ameliorate the problems of 
multiple use. The Kodiak Tertiary province has three main sedi- 
mentary basins. The largest, Albatross Basin, has several lesser 
subbasins separated by broad arches. Tugidak and Portlock Basins 
are smaller and have a simpler configuration and internal struc- 
ture. The sedimentary sections in Albatross and Tugidak basins are 
over 6km thick, whereas Portlock Basin probably has a thinner 
sediment sequence. The most promising areas for exploration are 
identified. The regional environmental geologic problems of major 
concern are discussed. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 14600 


12312 (BERC—0001-1) Chemical explosives fracturing field 
demonstrations. Final report. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). 27 May 1976. Contract E(34-1)-0001. 20p. 
Dep. NTIS $3.50. 

It has been demonstrated in three separate field demonstra- 
tions that the PTC (Petroleum Technology Corporation) system 
can be employed to safely manufacture and inject large quantities 
of liquid explosive into natural or hydraulically induced fractures 
in typical hydrocarbon bearing formations. The producing capabili- 
ty of the first test well, Hampshire No. 10, was not enhanced by 
chemical explosive fracturing stimulation. Analysis of pressure 
buildup tests results conducted before and after the second field 
demonstration indicate that Hampshire No. 18's flow potential was 
increased by a factor of 1.66 by the chemical explosive fracturing 
stimulation test. A commercial well was not, however, obtained. 
Even though most of the open hole section of the third test well, 
Columbia No. 20117-T, could not be cleaned out, the gas produc- 
tion rate was increased three-fold and the formation’s capacity to 
produce (‘’kh’’ factor) was increased tenfold. Again, however, a 
commercial well was not obtained. 


12313 (BM-RI—8055) Improved method to predict 
waterflood 


rmance for constant rates or Leighton, 


perfo r pressures. 
A.J.; Higgins, R.V. (Bureau of Mines, Washington, D.C. (USA)). 
1975. 66p. 


PETROLEUM 1275 


An improved mathematical model with the attendant com- 
puter p to calculate multiphase fluid flow in petroleum 
reservoirs is presented. The model is used to simulate the behavior 
when a fluid is used to displace hydrocarbon fluids in a reservoir. 
The method is an expansion of a previously published method, in 
Bureau of Mines RI 7011, but handles constant injection rate as an 
alternative to constant pressure. Program documentation is pro- 
vided along with thorough explanations of the added program fea- 
tures. Using the program, the petroleum engineer can calculate oil 
recoveries for different flood patterns and operating conditions and 
select the conditions most likely to optimize recovery. Experience 
with the previous model demonstrated the need for the improve- 
ments in order to simulate reservoir behavior more accurately. The 
improved method will result in improved oil recovery. In this 
paper, the significant improvements are described in detail so that 
anyone interested can put the program to use. 


12314 (PB—244368) Depth and producing rate classification 
of reservoirs in the United States, 1971. Information cir- 
cular. Dietzman, W.D. (Bureau of Mines, Dallas, Tex. (USA). Dal- 
las Mineral Supply Field Office). Jul 1975. 29p. (BM-IC—8675). 
NTIS $3.75. 

This report presents statistics pertaining to distribution of 
petroleum reservoirs (or fields), wells, and production by depth 
and producing rate classification in the United States. Data are 
presented in tabular form by state for the 18 principal oil-produc- 
ing states and by subdivision for the two largest oil producing 
states, Texas and Louisiana. Tabular summations and graphical il- 
lustrations are presented for the nation. The data are classified by 
four-barrels-of-oil-per-day rate increments up to 36 barrels and 
one increment of greater than 36 barrels of oil per day and 2,000- 
foot depth increments up to 8,000 feet and one depth increment of 
greater than 8,000 feet. (GRA) 


12315 (PB—244970) Review of secondary and tertiary 
recovery of crude oil. Final report. (Lewin and Associates, Inc., 
Washington, D.C. (USA)). Jun 1975. Contract DI-14-01-001- 
2044. 126p. NTIS $5.75. 

This report reviews policy options that could increase 
domestic crude oil production. The basic issue addressed by the 
study if whether and to what extent, should FEA use its regulatory 
process to encourage investment in high recovery crude oil 
production technology that would contribute to the Nation's goal 
of domestic energy self sufficiency. The study considers the follow- 
ing: technical review of primary/secondary/tertiary production; im- 
pact and expectations of enchanced recovery; objectives for an im- 
proved program of enhanced recovery; economics of enhanced 
recovery; policy alternative to handling enhanced recovery projects 
and expenses; and exempting from price controls production from 
high-cost exotic enhancement projects. (GRA) 


12316 (PB—247256) RANN utilization experience. Case study 
No. 12. Outer continental shelf oil and gas. Kash, D.E.; White, I.L. 
(Research Triangle Inst., Durham, N.C. (USA)). 1975. 33p. NTIS 
$4.00. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
Oklahoma Univ., Norman. 

This University of Oklahoma study of outer continental 
shelf (OCS) oil and gas operations was, at the time of its comple- 
tion, the only comprehensive and disinterested study of both OCS 
oil and gas extraction technologies and government regulatory and 
management policies relating to those operations. The final report 
includes specific policy recommendations that were incorporated 
almost verbatim into several pieces of proposed federal legislation. 
The study has also accounted for the reshaping of several current 
policies and procedures of the agencies that control OCS leasing 
and ment. This report briefly discusses the study and 
utilization of its results. (GRA) 


12317 (PB—248951) Investigation of primary factors affecting 
federal mn in R and D pertaining to the accelerated 
uction of crude oil. Final report, 15 Jun—15 Sep 1974. Sharp, 
J.M. (Gulf Universities Research Consortium, Galveston, Tex. 
(USA)). 15 Sep 1974. Contract NSF-C942. 307p. (GURC—140). 
NTIS $9.75. ; 
The investigations are based on (generally proprietary) in- 
formation obtained from crude oil producers engaged in enhanced 
recovery and offshore exploration/development which were then 
evaluated by university investigators and GURC staff and reviewed 
by university and private engineering and economics consultants. 
‘comparisons are made of production/reserves potentials, technolo- 
gy status, investment economics, manpower and materials require- 
ments, and environmental aspects of (1) enhanced recovery opera- 
tions in known domestic fields with those for (2) Outer Continen- 
tal Shelf new discoveries as such factors are pertinent to federal 
policy regarding federal R and D in energy source development. 
(GRA) 
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12318 (PB—249050) A survey of field tests of enhanced 
recovery methods for crude oil. Final report. Sharp, J.M. (Gulf 
Universities Research Consortium, Galveston, Tex. (USA)). 27 
Dec 1974. Contract NSF-C942. 46p. (GURC—140-S). NTIS 
$4.00. 

‘Prepared in cooperation with Federal Energy Administra- 
tion, Washington, D.C. 

The purpose of this investigation was to determine whether 
or not industry is proceeding independently and at a rate sufficient 
to provide maximum and earliest domestic production to support 
the nation’s crude oil requirements. (GRA) 


12319 (SAND—76-0317) Massive hydraulic fracture mapping 
and characterization program. Third quarterly report, February 
1976—April 1976. Schuster, C.L. (ed.). (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. 
26p. Dep. NTIS $4.50. 

The electrical potential data for UPRR-22 was further 
analyzed and showed changes as a function of the volume pumped. 
An upgrading of the potential system has been completed and this 
should allow improved data to be collected in future experiments. 
Additional seismic data analysis has been completed and has in- 
dicated marginal results. These results will however guide the fu- 
ture seismic programs. 


12320 Cable system for use in a pipe string and method for in- 
stalling and using the same. Barry, A.; Robinson, L.H.; Speers, J.M. 
(to Exxon Production Research Co.). US Patent 3,957,118. 18 
May 1976. Filed date 18 Sep 1974. 16p. 

A cable system for wellbore telemetry includes a cable 
anchored at a subsurface location in a rotary drill string, guide as- 
semblies for maintaining the cable in a looped configuration, and a 
cable gripping device for maintaining a portion of the cable in ten- 
sion. Preferably the cable is provided with a novel releasable con- 
nector and latch assembly which (1) permits the cable to be elec- 
trically connected to a subsurface instrument and anchored to the 
drill string, (2) permits the cable to be maintained in tension, and 
(3) is releasable by manipulation of the cable at the surface. 


12321 Pressure operated isolation valve for use in a well testing 
apparatus and its method of operation. Farley, D.L.; Evans, R.T. 
(to Halliburton Co.). US Patent 3,976,136. 24 Aug 1976. Filed 
date 20 Jun 1975. 12p. 

In a well testing tool having a spring whose biasing force is 
supplemented by the hydrostatic pressure in the well annulus at 
the testing depth, a method and apparatus are claimed for isolating 
the spring from the pressure in the well annulus utilizing the pres- 
sure differential between the well annulus and the testing tool bore 
which exists after the formation is isolated. An isolation valve is 
provided whose closing force is generated by isolating the. testing 
tool bore from the well annulus, and then increasing the well annu- 
lus pressure above the hydrostatic pressure. The pressure dif- 
ferential thus created is utilized to close the valve. The opening 
force is generated by compressing a spring as the valve is closed. 
Thus, an isolation valve is provided which is normally open and 
which closes only after the well annulus pressure exceeds a 
reference pressure trapped in the bore of the testing tool by a 
predetermined amount. 


12322 In-situ combustion method for the recovery of hydrocar- 
bons. Allen, J.C.; Saadeh, F.T. (to Texaco Inc.). US Patent 
3,981,362. 21 Sep 1976. Filed date 17 Mar 1975. 6p. 

Hydrocarbons are recovered from a subterranean hydrocar- 
bon-bearing reservoir by in-situ combustion with minimum forma- 
tion of water of combustion by fracturing the reservoir with a com- 
bustible fracturing mixture, burning the fracturing mixture, and 
thereafter injecting fluidized carbon in an inert gas carrier while at 
the same time injecting an oxygen-containing gas so that the 
fluidized carbon is burned in the Reataces for thermal stimulation 
of production of hydrocarbons from the reservoir. 


PROCESSING 


i ALSO TO CITATION(S) 12154, 12399, 13264, 13826, 
14 


12323 (AD-A—012809) Petroleum 
study. Chapter V. Refinery operating costs. Final report. ( 
(Robert R.) Associates, Inc., Washi 
Contract DACW31-73-C-0051. 31p. 


systems 
Nathan 
, D.C. (USA)). Apr 1975. 
S $3.75. 

Supplement to DOT Report: ‘Economic Aspects of Refinery 
and water Port Location in the United States’(PB—236701 
through PB—236705) See also Chapter IV, AD-A—012808. 


This part of the study presents the basic analysis of refinery 
Operating costs in the various petroleum refinery districts to be 
supplied with imported crude petroleum. (GRA) 


ERA VOL. 2, NO. 6 


12324 (FEA/G—75/710) Trends in refinery capacity and 
utilization. Peer, E.L.; Marsik, F.V. (Federal Energy Administra- 
tion, Washington, D.C. (USA)). Jun 1976. 44p. Federal Energy 
Administration, Washington, DC. 

Existing and projected refining capacity for the US and 
foreign refining centers in the Bahamas and Caribbean area, Mid- 
dle East, eastern Canada, Italy, Singapore, the Netherlands, and 
the OPEC countries is evaluated. The tabulated data indicate that 
the growth in export refinery capacity for overseas installations has 
ceased and, in some cases, there has been a decline. (JSR) 


12325 (PB—242476) Trends in refinery capacity and utiliza- 
tion. Petroleum refineries in the United States/foreign refinery ex- 
porting centers. Semiannual supplement. Peer, E. (Federal Energy 
Administration, Washington, D.C. (USA). Office of Energy 
Resource Development). Dec 1974. 18p. (FEA/G—74/220). NTIS 


$3.25. 

Interim Update to the Annual of June 1974 for U.S. Portion 
Only. See also PB—242477. 

Tables are presented on petroleum refining capacity and ac- 
tual crude runs (1960-78); new refineries, expansions, or reactiva- 
tions scheduled in the U.S.; 1974 refinery capacity changes 
(operable refineries); and refineries planned but not constructed 
due to opposition on environmental grounds. (GRA) 


12326 (PB—242477) Trends in refinery capacity and utiliza- 
tion. Petroleum refineries in the United States/foreign refinery ex- 
porting centers. Annual report. Peer, E. (Federal Energy Adminis- 
tration, Washington, D.C. (USA). Office of Energy Resource 
Development). Jun 1974. 44p. (FEA/B—74/15). NTIS $3.75. 

See also PB—242476. 

The report quantitatively evaluates the trend of growth of 
foreign refining capacity to export petroleum products and in par- 
ticular to export them to the United States. This trend was com- 
pared with rate of growth of refinery capacity in the United States 
and the overall effect on the products import situation. (GRA) 


12327 Hydrodesulfurization of liquid hydrocarbon utilizing a 
suspended catalyst particle of less than 10 microns. Doelp, L.C. (to 
Air Products and Chemicals, Inc.). US Patent 3,975,259. 17 Aug 
1976. Filed date 10 Jul 1975. 14p. 

A hydrocarbon feedstock, such as a residum from at- 
mospheric or vacuum distillation columns containing large quanti- 
ties of sulfur is combined with a hydroconversion catalyst having a 
nominal particle size of less than 10 microns to form a suspension. 
The resulting suspension and a hydrogen-containing gas are fed up- 
wardly through a contact zone in plug-flow at an elevated tempera- 
ture and pressure and at a weight hourly space velocity of between 
200 and 50,000 kg of oil per kg of catalyst per hour. The resulting 
product containing the suspended catalyst is continuously 
withdrawn from the contact zone. The normally gaseous materials 
are separated from the liquid product having a substantially 
reduced sulfur content. The catalyst is carried through the entire 
process suspended in liquid in a single pass without the necessity 
of recycling or regeneration and remains in the desulfurized 
product. 


12328 Desulphurization catalysts. Eyles, M.K.; Pout, C.R. (to 
British Petroleum Co., Ltd.). US Patent 3,975,303. 17 Aug 1976. 
Filed date 18 Jul 1974. 8p. 

Hydro-desulphurization catalyst comprises | to 10% of an 
iron group metal, 5 to 25% of a Group VI A metal, and 0.1 to 
10% of a rare earth on a refractory support. A preferred catalyst 
contains 3.7% Co, 12.5% Mo and 4.97% La on Al,O;. The rare 
earth improves pore size distribution and desulphurization ability. 


12329 Combination process for residua demetalation, desul- 
furization and resulting coke gasification. Rosynek, M.P.; Shipman, 
G.F.; Yan, T.Y. (to Mobil Oil Corp.). US Patent 3,983,030. 28 
Sep 1976. Filed date | Feb 1974. 18p. 

A combination process is provided for residua demetalation 
and desulfurization and resulting coke gasification which comprises 
contacting said residua with a porous refractory oxide in the 
absence of added hydrogen, at a temperature of from greater than 
700°F to about 1100°F and a refractory oxide to oil weight ratio of 
from about 0.1 to about 5 to produce upgraded residua of 
cracking feed quality, and contacting said refractory oxide after an 
amount of coke has formed thereon with steam and a free oxygen 
containing gas in which the mole ratio of steam to oxygen is 
about 3 to about 5, at a temperature of from about 1000°F to 
about 1500°F to produce producer gas and regenerated porous 
refractory oxide for further contacting with residua. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 12687, 13778, 13779 
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12330 (AD—779512) Octane—cetane relationship. Final re- 
port. Bowden, J.N.; Johnston, A.A.; Russell, J.A. (Southwest 
Research Inst., San Antonio, Tex. (USA)). Mar 1974. 23p. 
(AFLRL—33). NTIS $3.00. 

Sixty-six samples of gasolines, representing commercial, 
military, and federal specification materials, and experimental 
blends were evaluated for motor octane number, research octane 
number, and cetane number. Through statistical analyses of the 
data, linear relationships between octane numbers and cetane 
numbers of these fuels were developed. 


12331 (AD-A—012808) Petroleum transportation systems 
study. Chapter IV. Petroleum demand forecasts. Final report. 
(Nathan (Robert R.) Associates, Inc., Washington, D.C. (USA)). 
Apr 1975. Contract DACW31-73-C-0051. 117p. NTIS $5.25. 

Supplement to DOT Report: ‘Economic Aspects of Refinery 
and Deepwater Port Location in the United States’(PB—236701 
through PB—236705). See also AD-A—012807 and AD- 
A—012809. 

This part of the study presents the basic analysis and projec- 
tion of demand for refined products by state. (GRA) 


12332 (AD-A—020383) Development of high stability fuel. 
Final report for phase 2, 1 Apr—30 Nov 1975. Taylor, W.F.; Fran- 
kenfeld, J.W. (Exxon Research and Engineering Co., Linden, N.J. 
(USA). Government Research Lab.). Dec 1975. Contract NO0140- 
74-C-0618. 147p. NTIS $6.00. 

See also report dated Jul 75, AD-A—016592. 

The program to develop High Stability JP-5 is framed in the 
context of an extended effort involving bench scale studies of the 
fuel modifications necessary to improve the thermal stability of JP- 
5 type fuels so that fuel production specifications and storage and 
handling techniques can be established. Fuel modifications to be 
experimentally investigated include removal and exclusion of 
molecular oxygen (O,), control of trace levels of organic sulfur, 
nitrogen and oxygen compounds, control of olefin compound type 
and level, reduction of dissolved metals, control of metal surface 
type contacting the fuel, and the use of additives. This report deals 
with the continuation of this program. (GRA) 


_ 12333 (AD-A—022082) Assessment of potential for colloidal 
fuels. Technical report. Garcia, A. (Midland Coal Co., Trivoli, Ill. 


(USA)). Jun 1975. Contract N00014-74-C-0348. 55p. (TETRAT- 
A—642-75-170). NTIS $4.50. 

Colloidal fuels, consisting of a combination of residual fuel 
oils as the basic carrier with coal added in particulate form have 
been evaluated throughout the 20th century. They received con- 
siderable attention during World War I and II as potential fuel sub- 
stitutes in the event petroleum sources were interrupted. The in- 
vestigation of the potential of colloidal fuels reported herein was 
stimulated by the issue of a report by Battelle Columbus Laborato- 
ries (BCL) on the potential application of colloidal fuels by the 
DOD. The BCL report indicated that a complete conversion to 
colloidal fuels could provide DOD fuel savings of 200 to 400 mil- 
lion dollars per year. The primary conclusion of this reassessment 
is that the net savings potential of colloidal fuel appears too small 
and for too limited a market to indicate any significant economic 
advantage for either DOD or the nation. However, this conclusion 
should not preclude pursuing further research of colloidal fuel. 
Colloidal fuel would be a means of using vast U.S. coal resources 
to extend limited petroleum energy resources. Colloidal fuels could 
at least provide an alternate energy source for reducing residual 
fuel requirements should another fuel crisis occur. The technologi- 
cal base for colloidal fuels should be expanded so that the lag time 
required to develop the colloidal fuels will not interfere with the 
eventual or emergency implementation of these alternate fuels. 
Colloidal fuels should be researched and continually reconsidered 
for production as the economic environment changes in the future. 
(GRA) 


12334 (PB—242946) The analysis of the economic environ- 
ment for the report to Congress on petrochemicals, 1974— 1975. 
Woroniak, A. (Infodyne Systems, Inc., Potomac, Md. (USA)). Aug 
1974. Contract FEA-C-03-50057-00. 74p. NTIS $4.25. 

In September 1974, a report on petrochemicals analyzed the 
petrochemical industry's current supply/demand situation and the 
outlook through the end of calendar year 1975. In complement to 
the report, the Office of Economic Impact prepared an overall 
review of the general economic environment, both domestic and 
foreign, within which the industry will operate during the next 18 
months. This review is subsequent to the analysis of the trends and 
levels of crude oil imports versus trends and levels of chemical and 
petrochemical exports and the impact on the U. S. balance of 
trade and balance of payments. The supplement is organized into 
three sections: domestic, foreign, and the U. S. balance of trade 
and balance of payments. (GRA) 


PETROLEUM 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 12392 


12335 (AD—78 1958) Flammability limits over surfaces. 
Dehn, J.T. (Ballistic Research Labs., Aberdeen Proving Ground, 
Md. (USA)). May 1974. 68p. (BRL—1719). NTIS $3.75. 

A test is described for determining the flammable limits of 
liquid fuels and for rating the relative effectiveness of soluble inert- 
ing agents. This ‘layered cup’ test resembles the widely used tube 
flame-propagation test in certain respects and differs from it in 
others. It requires simple equipment and is especially suited to 
liquid fuels which are more difficult to handle in the tube flame- 
propagation experiment than gases. It brings out explicitly the role 
played by relative volatilities in the case of inerting agents in 
flammable liquids. Comparisons with tube flame-propagation 
results and the results of standard flash point methods are made. 
Possible mechanisms are also discussed. 


12336 (AD—784281) Ignition and flammability properties of 
‘fire-safe fuels’. Interim report. Wimer, W.W.; Wright, B.R.; 
Weatherford, W.D. Jr. (Southwest Research Inst., San Antonio, 
Tex. (USA); Army Mobility Equipment Research and Develop- 
ment Center, Fort Belvoir, Va. (USA)). Feb 1974. 53p. NTIS 
$3.75. 

The report describes the results of efforts to conduct an ig- 
nition-limits study of halogenated hydrocarbons (Halons), includ- 
ing the influence of bromochloromethane (BCM or Halon 1011) 
on diesel fuel flammability limits, and to determine the flammabili- 
ty hazards as measured by mist flashback and impact dispersion 
procedures that were originally developed for assessment of air- 
craft-fuel crash survivability. Background information is provided 
to illustrate the nature of the experimental problem, and the 
method and apparatus designed for obtaining flammability limits is 
described. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 12309, 12323, 12408, 12401, 
13827, 13828 


12337 (PB—243432-08/SL) Monthly petroleum statistics re- 
port. August 1975. (Federal Energy Administration, Washington, 
D.C. (USA)). Aug 1975. 14p. (FEA/B—75/418). NTIS $4.00. 
Statistics are given on imports of crude oil, unfinished oils, 
and petroleum products; primary stocks of crude oil and petroleum 
products; and refinery production of petroleum products. (GRA) 


12338 (PB—244291) Petroleum market shares. (Federal Ener- 
gy Administration, Washington, D.C. (USA)). 1975. 12 issuesp. 
NTIS$4.00. 

The report is based on a continuing national sample survey 
of gasoline service stations conducted by the Bureau of the Census 
as collecting agent for FEA. The survey obtains data on the gal- 
lonage sales of about 10,000 sample stations each month. This in- 
formation is used to develop universe estimates for the three types 
of retailers for which market share data are required by Section 
4(c) (2)(A) of the Emergency Petroleum Allocation Act of 1973: 
nonbranded independent marketers, branded independent mar- 
keters, and other persons engaged in the marketing or distribution 
of refined pertroleum products. (GRA) 


12339 (PB—244291-04/SL) Petroleum market shares. A re- 
port on retail gasoline. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Apr 1975. 8p. (FEA/B—75/434). NTIS $4.00. 

This is one in a monthly series of reports that monitors 
changes in the aggregate market shares of motor gasoline retailers. 
It is based on a continuing national sample survey of gasoline ser- 
vice stations conducted by the Bureau of the Census as collecting 
agent for FEA. (GRA) 


12340 (PB—244291-05/SL) Petroleum market shares. A re- 
port on retail gasoline. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). May 1975. 9p. (FEA/B—75/489). NTIS $4.00. 

This is one in a monthly series of reports that monitors 
changes in the aggregate market shares of motor gasoline retailers. 
It is based on a continuing national sample survey of gasoline ser- 
vice stations conducted by the Bureau of the Census as collecting 
agent for FEA. (GRA) 


12341 (PB—244291-06/SL) Petroleum market shares. A re- 
port on retail . June 1975. (Federal Energy Administration, 
Washington, D.C. (USA)). Oct 1975. 7p. (FEA/B—75/578). NTIS 
$4.00. 
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This is one in a monthly series of reports that monitors 
changes in the aggregate market shares of motor gasoline retailers. 
It is based on a continuing national sample survey of gasoline ser- 
vice stations conducted by the Bureau of the Census as collecting 
agent for FEA. (GRA) 


12342 (PB—244882) Petroleum market shares. (Federal Ener- 
gy Administration, Washington, D.C. (USA)). Nov 1974. 10p. 
(FEA/B—74265). NTIS $4.00. 

See also report dated 6 Aug 1974, PB—243921. 

This is the first in a monthly series of reports that will moni- 
tor changes in the aggregate market shares of motor gasoline 
retailers. It is based on a continuing national sample survey of 
gasoline service stations conducted by the Bureau of the Census as 
collecting agent for the Federal Energy Administration. The survey 
obtains data on the gallonage sales of about 10,000 sample stations 
each month. This information is used to develop universe estimates 
for the three types of retailers for which market share data are 
required by Section 4(c)(2)(A) of the Emergency Petroleum Allo- 
cation Act of 1973: nonbranded independent marketers, branded 
independent marketers, and other marketers or distributors 
(refiner-marketers). (GRA) 


12343 (PB—244883) Petroleum market shares. (Federal Ener- 
Administration, Washington, D.C. (USA)). Dec 1974. 9p. 
(FEA/B—74/349). NTIS $4.00. 


12344 (PB—244977) Petroleum supply and demand in the 
non-communist world, 1972. Annual report. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). May 1974. 37p. 
(FEA/C—74/033). NTIS $3.75. 

See also PB—227793. 

This publication gives data on the production, refining, 
trade, and demand for crude oil and refined products in major 
geographic areas. Of particular value is the international flow of 
petroleum between major geographic areas and the attending 
tanker requirements. (GRA) 


12345 (PB—245291) Petroleum industry monitoring system 
(PIMS). (Cost of Living Council, Washington, D.C. (USA)). Apr 
1974. 16p. NTIS $3.25. 

Report of the Petroleum Industry Monitoring System. 
Reprinted by Federal Energy Office. 

Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12346 (PB—245293) PIMS monthly petroleum report. 
(Supplement). (Federal Energy Administration, Washington, D.C. 
(USA)). 18 Jan 1974. 16p. NTIS $3.25. 
Report of the Petroleum Industry Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12347 (PB—245294) PIMS monthly petroleum report. 
(Federal Energy Administration, Washington, D.C. (USA)). 31 Jan 
1974. 36p. NTIS $3.75. 

Report of the Petroleum Industry Monitoring System. 

The report contains statistics on domestic production; prices 
of gasoline, heating oil, and crude oil; supply information on 
gasoline, heating oil, crude oil, and residual oil; and market move- 
ments in the refined products. Included also are prices of crude 
pa on the international markets. (GRA) 


(PB—245295) PIMS monthly petroleum report. 
‘upp ment). (Federal Energy Administration, Washington, D.C. 
A)). 15 Feb 1974. 16p. NTIS $3.25. 
Report of the Petroleum Industry Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12349 (PB—245296) PIMS monthly petroleum report. 
(Federal an, ? Administration, Washington, D.C. (USA)). 28 
Feb 1974. 36p. NTIS $3.75. 

Report of the Petroleum Industry Monitoring System. 

The report contains statistics on domestic production; prices 
of gasoline, heating oil, and crude oil; supply information on 
gasoline, heating oil, crude oil, and residual oil; and market move- 
ments in the refined products. Included also are prices of crude 
petroleum on the international markets. (GRA) 


12350 (PB—245297) PIMS monthly petroleum report. 
(Supplement). (Federal Energy ee Washington, D.C. 
(USA)). 15 Mar 1974. ISp. NTIS $3. 
Report of the Petroleum oan ‘Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 
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12351 (PB—245298) PIMS monthly petroleum report. 
(Federal Energy Administration, Wadlinghon. D.C. (USA)). 31 
Mar 1974. 28p. NTIS $3.75. 

Report of the Petroleum Industry Monitoring System. 

The — contains statistics on domestic production; prices 
of gasoline, heating oil, and crude oil; supply information on 
gasoline, heating oil, crude oil, and residual oil; and market move- 
ments in the refined products. Included also are prices of crude 
petroleum on the international markets. (GRA) 


bene (PB—245299) PIMS monthly petroleum report. 
plement). (Federal Energy Administration, Washington, D.C. 
tushy) 19 Apr 1974. 15p. NTIS $3.25. 
Report of the Petroleum Industry Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12353 (PB—245300) PIMS monthly petroleum report. 
(Federal Energy a Washington, D.C. (USA)). 30 
Apr 1974. 28p. NTIS $3. 

Report of the ertieen Industry Monitoring System. 

The report contains statistics on domestic production, prices 
of gasoline, heating oil, and crude oil; supply information on 
gasoline, heating oil, crude oil, and residual oil; and market move- 
ments in the refined products. Included also are prices of crude 
petroleum on the international markets. (GRA) 


12354 (PB—245301) PIMS' monthly m report. 
(Supplement). (Federal Energy Administration, Washington, D.C. 
(USA)). 17 May 1974. 15p. NTIS $3.25. 
Report of the Petroleum Industry Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12355 (PB—245302) PIMS monthly petroleum report. 
(Federal Energy Administration, Washington, D.C. (USA)). 31 
May 1974. 28p. NTIS $3.75. 

Report of the Petroleum Industry Monitoring System. 

The report contains statistics on domestic production; prices 
of gasoline, heating oil, and crude oil; supply information on 
gasoline, heating oil, crude oil, and residual oil; and market move- 
ments in the refined products. Included also are prices of crude 
petroleum on the international markets. (GRA) 


12356 (PB—245303) PIMS monthly m report. 
(Supplement). (Federal Energy Administration, Washington, D.C. 
(USA)). 21 Jun 1974. Sp. NTIS $3.25. 
Report of the Petroleum Industry Monitoring System. 
Tables and graphs are presented on purchasing prices, 
selling prices, and dealer margins on gasoline. (GRA) 


12357 (PB—246218) National petroleum product supply and 
demand. Revised base case forecast and the president's program 
forecast. Technical (Federal Energy Administration, 
Washington, D.C. (USA). Office of Quantitative Methods). 5 Feb 
1975. 41p. (FEA-EATR—75-2). NTIS $4.00. 

This report presents results of implementing the Federal 
Energy Administration's petroleum supply/demand balance simula- 
tion under two sets of assumptions: a base case scenario which 
documents petroleum product supply and demand using a current 
macroeconomic simulation and updated price and weather data; 
and a policy option scenario which incorporates the particulars of 
the President’s energy program into a base case scenario. The 
supply and demand forecasts state the explicit particulars of the 
President's program, post January 1975 macroeconomic forecasts, 
and price and weather data. Also included are a derivation of ef- 
fect of the President’s program on petroleum prices and a deriva- 
tion of forecast inventory policies. Appendices present a com- 
parison of alternative forecasts documenting effects of prices and 
other factors, alternative elasticity estimates, and factors influenc- 
ing a determination of imported crude oil prices. (GRA) 


12358 (PB—246358) Study of vapor control methods for 

operations: Volume II. Appendix. Final report. 
Burkin, C.E.; Cavanaugh, E.C.; Dickerman, J.C.; Fernandes, S.R- 
(Radian Corp., Austin, Tex. (USA)). Apr 1975. Contract EPA-68- 
02-1319. 26 Pp. NTIS $9.00. 

See also PB— 246088. 

Background information is given on the size and extent of 
the gasoline marketing industry and the magnitude of hydrocarbon 
vapor emissions. The principal sources of emissions, tank truck 
filling at bulk terminals, service station storage tank filling and 
vehicle refueling are characterized. Vapor control techniques for 
bulk terminals are described: compression, refrigeration, absorp- 
tion, adsorption, incineration, and combinations of these 
techniques. The two types of control systems for service stations 
are evaluated, vapor balance systems and vacuum assist/secondary 
processing systems. Test data are given. (GRA) 
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WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 12927, 13790, 14933 


12359 (PB—244269) Integrated model of water 
use and wastewater treatment in ‘olefins ane Final 

Stone, J.C.; Schwartz, A.K. Jr..; Klein, R.A.; Singleton, F.D. Jr; 
Calloway, J.A. (Houston Univ., Tex. (USA). Coll. of Business Ad- 
ministration). 27 May 1975. 27 1p. NTIS $8.50. 

The primary purpose of this study was to evaluate for a 
newly designed ethylene plant the effects of increasingly restrictive 
wastewater effluent pred eres and higher water withdrawal prices 
on the costs of production, the use of water, and the use of energy. 
Particular emphasis is placed upon the treatment of organic pollu- 
tants and consideration of the complementaries achievable within 
the wastewater treatment system. The organic pollutants evaluated 
are oil, biological oxygen demand (BOD), chemical oxygen de- 
mand (COD), and phenols. ——— pollutants evaluated are 
suspended solids and dissolved solids. This evaluation is based on a 
linear economic model which uses nonlinear models of the impor- 
tant treatment units to calibrate the water use and waste treatment 
costs of the linear model. The model plant is scaled to produce 
one billion pounds of ethylene per year utilizing any combination 
of five available feedstocks:ethane propane, butane, light naphtha, 
or gas oil. (GRA) 


12360 (PB—251744) Sampling and analytical strategies for 
compounds in petroleum refinery streams. Volume I. Final report, 
May—Aug 1974. Bombaugh, K.J.; Cavanaugh, E.C.; Dickerman, 
J.C.; Keil, S.L.; Nelson, T.P. (Radian Corp., Austin, Tex. (USA)). 
Jan 1976. Contract EPA-68-02-1882. 140p. NTIS $6.00. 

See also Volume II, PB—251745. 

The report describes a general sampling and analytical 
strategy, developed for use in the identification of potentially 
hazardous components in process and waste streams. The strategy 
includes sampling, separation, and measurement, with options for 
different stream types. The sampling involves many generally 
available techniques and equipment. The se ion relies on 
liquid/liquid partitioning and various forms of column chromatog- 
raphy. Measurement primarily involves gas chromatography, gas 
chromatography/mass spectrometry, spark source mass spec- 
trometry, atomic absorption spectrometry, and ion selective elec- 
trodes. The strategy was applied to five petroleum refinery 
streams: fugitive emissions from atmospheric crude distillation, 
aqueous condensate from an atmospheric crude still, effluent water 
from an API separator, tail gas from a sulfur recovery unit, and at- 

ric emissions from a fluid catalytic cracking regenerator. 
Background data required to apply the strategy to these streams 
was acquired using published information on chemical composition 
and by application of engineering judgment. Costs were developed 
for the application of the sampling and analytical strategy using a 
modular approach. Total costs for the five streams, depending on 
options selected, ranged between $270,000 and $450,000. (GRA) 


12361 (PB—251745) Sampling and analytical strategies for 
in streams. Volume II. Process anal- 
May—Aug 1974. 


petroleum 

ysis of petroleum refinery streams. Final 
Bombaugh, K.J.; Cavanaugh, E.C.; Dickerman, J.C.; Keil, S.L.; 
Nelson, T.P. (Radian Corp., Austin, Tex. (USA)). Jan 1976. Con- 
tract EPA-68-02-1882. 196p. NTIS $7.50. 

See also Volume I, PB—251744. 

This report describes an actual test study to determine from 
available literature and through engineering analysis the potentially 


hazardous components in five se effluents from a typical 
refinery. These stream characterizations are then to be used in 
developing a comprehensive sampling and analytical strategy for 
specific hazardous components in these streams. The streams were 
selected as typical major contributors to the total refinery emis- 
sions. They are representative of the different types of refinery ef- 
fluents that might be encountered. The following are the five 
streams studied: fugitive atmospheric emissions from atmospheric 
crude distillation; aqueous condensate from the atmospheric crude 
still; effluent water the API tor; tail gas from the sulfur 
recovery unit; and atmospheric emissions from the fluid catalytic 
cracking regenerator. (GRA) 


‘omple Japan. Matsui, S. (Kashima Industrial Com- 
plex, Japan); Murakami, T.; Sasaki, T.; Hirose, Y.; Iguma, Y. pp 
645-659 of In Seventh international conference on water pollution 
research. Technical papers. Jenkins, S.H. (ed.). Oxford; Pergamon 
Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 1974). 
See CONF-7409155—P1. 
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The biodegradability of thirty-five organic substances were 
determined using activated. sludge which was daily used in operat- 
ing the joint waste water treatment plant at the petroleum and 
petrochemical industrial complex. Fourteen of these organic sub- 
stances showed strong bioresistance when measured with a gas 
chromatograph. Data were insufficient to judge TOC and COD/sub 
Mn/ removals accurately for the bioresistant substances. A tertiary 
treatment plant will be necessary to remove these resistant sub- 
stances from the water before discharge to the activated sludge 
treatment plant. (PCS) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12222, 12391, 12393, 12394, 
12935, 14724, 14787, 14798, 14800, 14801, 14802, 14864, 14933 


12363 (AD-A—013210) Oil/water separator evaluation. Infor- 
mal report, Jan—Nov 1974. Mittleman, J. (Naval Coastal Systems 


- Lab., Panama City, Fla. (USA)). Jul 1975. SSp. (NCSL—252-75). 


NTIS $4.25. 

A coalescing, plate-type, oil-water separator was evaluated. 
One series of tests involved separating Navy Special Fuel Oil from 
seawater. A permanent emulsion of seawater in NSFO formed in 
the closed loop experiment set-up, and required termination of 
these tests. Another series of tests involved separating con- 
taminated Navy Distillate from seawater. These tests were success- 
fully completed. Field experience indicated that the coalescing 
plate configuration could separate ND out of seawater, producing 
a water effluent containing approximately 200 ppm oil, and an oil 
effluent containing less than 5 percent water. However, the relia- 
bility of the separator’s automatic mode was unsatisfactory. 
(Author) (GRA) 


12364 (AD-A—013310) Microbial degradation of oil in con- 
tinuous culture. Final report. Pritchard, P.H.; Starr, T.J. (State 
Univ. of New York, Brockport (USA). Dept. of Biology). 11 Jun 
1975. Contract N00014-73-C-0074. 15p. NTIS $3.25. 

The report briefly summarizes the authors’ research in 
which oil degradation studies have been carried out in continuous 
culture systems using a specially designed apparatus which main- 
tains the oil in an undisturbed oil layer. Bacterial attack and 
degradation of this oil layer has been demonstrated and the further 
breakdown of the degradation products has been observed in 
sequential continuous culture systems. Chemical analysis of the oil 
during degradation has shown a complete removal of the n-alkane 
fraction, a substantial alteration in the branched alkane and aro- 
matic fractions and a synthesis of metabolic end products which 
may respresent a more recalcitrant component than the oil itself. 
The testing of a bioassay system has shown that oil degradation 
products can be toxic. (GRA) 


12365 (AD-A—016460) Optimization and evaluation of a 
fluorescence oil spill detector. Volume 1. Laboratory measurements 
and field evaluation. Final report, Dec 1974—May 1975. Webb, 
W.A.,; Eldering, H.G. (Baird Atomic, Inc., Bedford, Mass. (USA)). 
May 1975. Contract DOT-CG-43845-A. 108p. NTIS $5.25. 

See also Volume 2, AD-A—016464. 

The work described in this report was directed at maximiz- 
ing the detection range of an automatic fluorescence oil spill de- 
tector and evaluating the detection capabilities of this detector 
against a wide range of petroleum oils. On the basis of this evalua- 
tion, a Scanning Oil Spill detector was designed. Corrected 
fluorescence spectra of 22 petroleum oils at several film 
thicknesses are presented, and fluorescence spectral distribution 
and intensity of these oils are compared. A detection algorithm 
which discriminates oil from marine fluorescence on the basis of 
fluorescence measurements in two spectral regions is described. 
Laboratory and field tests demonstrated that oil fluorescence may 
be automatically and consistently discriminated from marine 
fluorescence. (GRA) 


12366 (AD-A—016464) Optimization and evaluation of a 
fluorescence oil spill detector. Volume 2. Prototype design. Final re- 
port, Dec 1974—May 1975. Eldering, H.G.; Webb, W.A. (Baird 
Atomic, Inc., Bedford, Mass. (USA)). May 1975. Contract DOT- 
CG-43845-A. 30p. NTIS $3.75. 

See also Volume 1, AD-A—016460. 

This report reviews the operational and technical require- 
ments of a low cost harbor surveillance unit and describes the 
design of a Scanning Oil Spill Detector. Operational considerations 
such as coverage resulted in a design containing both azimuth and 
elevation scanning. The incremental cost of scanning is less than 
the cost of additional units needed to provide the additional 
coverage. (GRA) 





1280 ERDA ENERGY RESEARCH ABSTRACTS 


12367 (AD-A—016465) Tests of oil recovery devices in broken 
ice fields. Phase I. Final report. Schultz, L.A.; Deslauriers, P.C.; 
Voelker, R.P.; Halstad, O.M.; Abrams, D.E. (Arctec, Inc., Colum- 
bia, Md. (USA)). Jul 1975. Contract DOT-CG-51487-A. 9Ip. 
NTIS $4.75. 

F This is the final report of full size tests of two oil spill 
recovery devices, the Lockheed Clean Sweep Model R2003 and 
the Marco Pollution Control Class I Oil Recovery System, operat- 
ing in a simulated Arctic environment incorporating below freezing 
temperatures and ice infested waters. Tests were conducted with 
both devices in broken fresh water ice and salt water ice, with No. 
2 diesel oil and a crude oil selected to closely match the properties 
of Prudhoe Bay crude oil, at temperatures of +25°F and +15°F. 
These tests demonstrated that with minor hardware modifications 
and the proper operating procedures, both devices will successfully 
recover crude oil and No. 2 diesel oil spilled in a broken ice field 
of moderate ice piece size. (GRA) 


12368 (AD-A—018947) Computer simulation technique for oil 
spills off the New Jersey-Delaware coastline. Final report. Miller, 
M.C.; Bacon, J.C.; Lissauer, 1.M. (Coast Guard Research and 
Development Center, Groton, Conn. (USA)). Sep 1975. SOp. 
(CGR/DC— 24/75). NTIS $4.00. 

Predictions of the movement of oil slicks and their impact 
locations along the shoreline of New Jersey and Delaware were 
determined for two potential deepwater ports and two potential 
drilling sites. A hydrodynamical-numerical model for the New 
York Bight area was coupled with a wind generating model to 
produce temporal patterns of concentration of oil. Shoreline im- 
pact determinations were made for the four spill sites for the 
average winter storm conditions and average summer high pressure 
systems generated by the models. (GRA) 


12369 (AD-A—019019) Predicted oil slick movement from 
various locations off the New Jersey—Delaware coastline. Final re- 
port. Lissauer, I.M.; Bacon, J.C. (Coast Guard Research and 
Development Center, Groton, Conn. (USA)). Jun 1975. 132p. 
(CGR/DC— 13/75). NTIS $6.00. 

Projections of the movement of oil slicks and their impact 
location along the shoreline of New Jersey and Delaware were 
determined from three potential deepwater port sites and three 
potential oil drilling sites. Average monthly wind speeds and 
directions and average monthly current patterns were used for pre- 
dicting the oil slick movement. Probable areas of impact along the 
shoreline were indicated. (Author) (GRA) 


12370 (AD-A—019460) Interpretation manual for the air- 
borne remote sensor system. Horvath, R. (Environmental Research 
Inst. of Michigan, Ann Arbor (USA). Infrared and Optics Div.). 
Jan 1974. Contract DOT-CG-33568-A. 99p. NTIS $5.50. 

The Airborne Remote Sensing System is an ultraviolet and 
thermal infrared line scanner system installed on U.S. Coast Guard 
Aircraft. The system is designed to detect and map oil pollution in 
the marine environment. The system uses two line scanners and in- 
cludes film recorders and real time displays. This manual qualita- 
tively analyses the observed effects of petroleum products in the 
0.3 to 0.4 micrometer ultraviolet region and 8 to 14 micrometer 
thermal infrared region. The manual also describes the observed 
effects of false target such as fish-oils, ship wakes, effluents, and 
seaweed. The manual includes imagery of a series of tests involving 
discharges of various types of oils. Instructions for equipment 
operation to optimize results are included. (Author) (GRA) 


12371 (AD-A—020980) High seas oil containment barrier 
mooring system. Final report. Bitting, K.R. (Coast Guard Research 
and Development Center, Groton, Conn. (USA)). Jul 1975. 128p. 
(CGR/DC— 14/75). NTIS $5.00. 

The mooring system was designed, fabricated and tested to 
moor the Air Deployable Lightweight High Seas Oil Containment 
Barrier, a component of the U.S. Coast Guard’s High Seas Oil Spill 
Response System. The key criteria to which the mooring system 
was built are: (1) deliverable by HH-3 helicopter, (2) holding 
capacity of 8,500 pounds with 1,000 pound nominal load, (3) 
capability of obtaining a mooring scope of 2:1 to 3:1 in water 
depths of 25 to 200 feet. The system consists of an inflatable buoy, 
500-pound STATO anchor, 550 feet of 7/8 diameter polyurethane- 
jacketed nylon line and 45 feet of 3/4 inch chain, and a delivery 
container. Once the mooring system has been delivered to the site 
by the helicopter, a small boat tows it to the location and activates 
the system. The delivery container is recovered by a buoy tender 
once the system has been deployed. Computer methods were used 
to size the anchor and mooring line segments that are used to con- 
struct a mooring of desired length and scope. Anchor holding 
power and operational sequence tests were conducted. The system 
weighs 2,350 pounds and has a delivery radius of 70 nautical miles 
as external cargo under an HH-3 helicopter. (GRA) 
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12372 (AD-A—022882) Studies on the composition and aging 
of marine tars. Final report, 30 Jun 1972—10 Jan 1974. Schink, 
D.R.; Jeffrey, L.; Poag, C.W.; Grigsby, R.D.; Gormly, J.R. (Texas 
Agricultural and Mechanical Univ., College Station (USA). Dept. 
of Oceanography). 10 Jan 1974. Contract DOT-CG-23188-A. 
103p. NTIS $5.50. 

Experimental aging of Arctic diesel, gasoline, motor oil, 
benzene, and petroleum ether in marine simulated environment 
failed to produce any tar-like material. Bunker C produced tars 
quickly. Southern Louisiana crude oil failed to form tars even 
when asphalt was added to the solution before aging. Presumably 
some combination of surface energy and mutual solubilities 
prevents tar forniation in this case. The effect warrants further in- 
vestigation. Aging experiments seem to show that asphaltenes form 
from other components during aging. Analyses of marine tars 
demonstrate the value of separating tar components and analyzing 
the fractions separately. Presence of particulate iron in some 
marine tars strongly supports the hypothesis that man’s activities 
are involved in their formation. Attached fouling organisms appear 
to be an important agent in removing floating tar from the sea sur- 
face. (GRA) 


12373 (AD-A—022928) Fast current oil response systems tests 
on phase I concepts. Final report 1 Aug 1974—30 May 1975. 
Graebel, W.P.; Phelps, V.A. (Michigan Univ., Ann Arbor (USA). 
Dept. of Naval Architecture and Marine Engineering). Apr 1975. 
Contract DOT-CG-32430-A. 319p. NTIS $9.75. 

Seven different concepts for fast current oil response 
systems (skimmers) were tested at The University of Michigan Fast 
Current Recirculating Channel. The purpose of the tests was to 
perform an equivalent series of tests on each device under the 
same environment to enable competitive comparison of the 
devices. This evaluation was made both quantitatively through in- 
strumentation, and qualitatively by observation of the tests. The 
test program matrix included three oil viscosities, four nominal 
slick thicknesses, and seven current speeds. A maximum of fifty- 
one tests were scheduled for each device, depending on device size 
and capacity. The seven concepts are ranked in the order of best 
performance. None of the seven devices tested are near to meeting 
the stated goals of the Coast Guard, although they do improve 
present current speed capabilities by a factor of three when com- 
pared to barriers. (GRA) 


12374 (AD-A—023534) Redesign, fabrication and test of a 
1000-GPM high seas oil recovery system and design only of a 500- 
gpm high seas oil recovery. Final report, Jan 1974—Jun 1975. 
Blockwick, T.N.; Smith, R.J. (Ocean Systems, Inc., Reston, Va. 
(USA)). Jun 1975. Contract DOT-CG-22651-A. 117p. NTIS 
$5.50. 

This report covers the redesign, fabrication and test of a 
1000-GPM high seas oil recovery system. It also discusses the 
design of a 500-GPM Oil Recovery System. This system was built 
primarily from the components of the 2000-GPM system. Modifi- 
cations, improvements and some redesign were incorporated in this 
unit based on previous basin and at-sea tests. Changes were made 
primarily in the weir/basin and included the elimination of the 
trailing hoses. Limited oil collection tests in an inland tow tank 
and at-sea tests in the ocean were conducted using the 1000-GPM 
system. (GRA) 


12375 (AD-A—024331) Preliminary projections of oil spill 
movement for three potential deepwater port sites in the Gulf of 
Mexico. Final report. Lissauer, I.M.; Welsh, J.P. (Coast Guard 
Research and Development Center, Groton, Conn. (USA)). Dec 
1975. 34p. (CGR/DC—34/75). NTIS $4.00. 

Errata sheet inserted. 

Projections of the movement of oil slicks and their impact 
location along the shorelines of Texas, Louisiana, Mississippi, 
Alabama and Florida were determined from three potential deep- 
water port sites. Average monthly wind speeds and directions and 
average monthly current patterns were used for predicting the oil 
slick movement. Seasonal patterns of oil slick drift and probable 
areas of impact along the shoreline were indicated. (Author) 
(GRA) 


12376 (AD-A—024483) Methodology for designation of ad- 
jacent coastal states. Final report. Cooper, C.B.; Huston, M.C.; 
Kalelkar, A.S. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 
12 Mar 1976. Contract DOT-CG-52269-A. 77p. (ADL-~-C—78784- 
20-(Rev. 1)). NTIS $5.00. 

Revision | of report dated Dec 1975. 

This report sets forth the methodology that will be used to 
identify environmental considerations in the processing of petitions 
for Adjacent Coastal State status pursuant to Section 9 of the 
Deepwater Port Act of 1974 (Public Law 93-627). Additionally, it 
identifies the types and format of data needed for such considera- 
tions. (GRA) 
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12377 (AD-A—025748) Tests of oil recovery devices in broken 
ice fields, Phase II. Final report, Jul—Dec 1975. Schultz, L.A. 
(Arctec, Inc., Columbia, Md. (USA)). Jan 1976. Contract DOT- 
CG-51487-A. 179p. NTIS $7.50. 

See also report on Phase 1, AD-A016 465. 

This final report summarizes the results of tests conducted 
in broken ice cover with crude oil and No. 2 fuel oil of five oil 
spiii ange | devices manufactured by Lockheed, Marco, Ocean 
Systems, JBF Scientific, and Oil Mop. Additional tests were con- 
ducted to determine the natural spill thickness of crude oil and 
No. 2 fuel oil in open water at low temperature and in broken ice 
over. The spreading tests indicated that thin oils will spread to a 
very thin layer whether in open water or in broken ice cover. 
Heavy oils in broken ice cover will achieve a natural equilibrium 
thickness many times greater than the open water thickness due to 
the partial containment of the oil by the broken ice pieces. The oil 
recovery tests demonstrated that modifications made to the 
Lockheed and Marco devices did improve their performance when 
operating in broken ice cover. Tests conducted with the OSI, JBF, 
and Oil Mop units were more elementary in nature and did not in- 
corporate modification of the devices for use in ice. (GRA) 


12378 (AD-A—025749) Research, design, and development of 
the U.S. Coast Guard high seas oil containment system. Final re- 
port, Sep 1970—Sep 1975. Tierney, J.M. (Battelle Columbus 
Labs., Ohio (USA)). Sep 1975. Contract DOT-CG-23223-A. 318p. 
NTIS $9.75. 

The objective of this program was to develop a lightweight 
airdeliverable oil barrier system, capable of containing significant 
quantities of oil at sea states to 5-foot waves and 1I-knot currents, 
and in winds up to 20 knots, and of sustaining with minimal 
damage 10-foot waves, 2-knot currents, and 40-knot winds. An in- 
flatable-supported curtain barrier, self-floating air-deliverable barri- 
er-storage/deployment container, and barrier moorings were 
developed from initial concept stages to full-scale usable equip- 
ment. Model and field tests were conducted and modifications 
were made as required. An at-sea test of the interfaced subsystems 
demonstrated the validity of the final design and the viability of 
the air-delivery method. (GRA) 


12379 (BM-IC—8122) Oil and gas seeps in Alaska. Blasko, 
D.P. (Bureau of Mines, Juneau, Alaska (USA). Alaska Field 
Operation Center). 1976. vp. 

The Bureau of Mines investigated two areas of the Alaska 
Peninsula (Iniskin Peninsula and Becharof Lake) where oil and gas 
seeps were known to occur in an attempt to determine (1) 
whether the seeps are still active and (2) the amount of bitumen 
contained in the drainage leaving the seeps. The oil, water, oil- 
water, and gas were sampled and analyzed. Five oil samples were 
taken at four separate oil seeps. The API gravity of the oil ranged 
from 8.9° to 21.4° and the sulfur content was from 0.12 percent to 
0.59 percent. Four of the seven gas samples obtained revealed 
fairly high caloric values, ranging from 746 to 924 Btu/cu ft, and 
—s 844 Btu/cu ft. A total of 44 water samples were ob- 
tained. Bitumen content of the water was as high as 9,773 mg/l at 


one seep, but averaged less than | mg/l where the seep-drainage 
water entered the Gulf of Alaska. 5 refs. 


12380 (BM-RI—8024) Crude oil spills research: an investiga- 
tion and evaluation of analytical ues. Wilson, C.A.; Ferrero, 
E.P.; Coleman, H.J. (Bureau of Mines, Bartlesville, Okla. (USA). 
Bartlesville Energy Research Center). 1975. 32p. Bureau of Mines, 
Washington, DC. 

The USBM started a continuing program to investigate and 
evaluate analytical techniques to assist government agencies to 
select simple, rapid, reliable methods for crude oil spill identifica- 
tion. Crude oil samples were analyzed to evaluate GLC, atomic ab- 
sorption spectrophotometry, IR troscopy, S and N determina- 
tions, mass spectrometry, NMR spectroscopy, and UV spec- 
trophotometry. Samples were studied from the following selected 
fields: El Morgan, Egypt; Duri, Indonesia; Minagish, Kuwait; 
Bachaquero, Venezuela; Gach Saran, Iran; and Prudhoe Bay, 
Alaska. The samples were chosen to represent high-production 
fields that are likely to be involved in oceanic transport. Over 50 
yt of USBM analytical research on petroleum served as the basis 
for evaluation of the experimental results to determine which of 
the methods are effective in identifying crude oil spills. GLC analy- 
sis, atomic absorption spectrophotometric analysis, and S-N deter- 
minations are recommended as the most useful of the techniques 
investigated. 


(N—75-27539) Dev: and test of video systems 
for airborne surveillance of oil Millard, J.P.; Arvesen, J.C.; 


Lewis, P.L. (National Aeronautics and Space Administration, Mof- 
fett Field, Calif. (USA). Ames Research Center). Mar 1975. 25p. 
(NASA-TM-X—62429; A—6047). NTIS $3.25. 

Prepared in Cooueten with Coast Guard, Washington, 
D.C. Original Contains Color Illustrations. 
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Five video systems - potentially useful for airborne surveil- 
lance of oil spills - were developed, flight tested, and evaluated. 
The systems are: (1) conventional black and white TV, (2) con- 
ventional TV with false color, (3) differential TV, (4) prototype 
Lunar Surface TV, and (5) field sequential TV. Wavelength and 
polarization filtering were utilized in all systems. Greatly enhanced 
detection of oil spills, relative to that possible with the unaided 
eye, was achieved. The most practical video system is a conven- 
tional TV camera with silicon-diode-array image tube, filtered with 
a Corning 7-54 filter and a polarizer oriented with its principal axis 
in the horizontal direction. Best contrast between oil and water 
was achieved when winds and sea states were low. The minimum 
detectable oil film thickness was about 0.1 micrometer. (Author) 
(GRA) 


12382 (PB—245629) Survey reports on atmospheric emissions 
from the petrochemical industry. Volume III. Final report. Pervier, 
J.W.; Barley, R.C.; Field, D.E.; Friedman, B.M.; Morris, R.B. (Air 
Products and Chemicals, Inc., Marcus Hook, Pa. (USA). Houdry 
Div.). Apr 1974. Contract EPA-68-02-0255. 261p. NTIS $8.50. 

See also Volume II, PB—244958, and Volume IV, 
PB—245630. 

This document is one of a series of four volumes prepared 
for the Environmental Protection Agency (EPA) to assist it in 
determining the significance of air pollution from the petrochemi- 
cal industry. A total of 33 distinctly different processes which are 
used to produce 27 petrochemicals have been surveyed. This 
volume covers the following processes: Maleic Anhydride, Nylon 
6, Nylon 66, Oxo Processes, Phenol, High-Density Polyethylene, 
and Low-Density Polyethylene. For each process the report in- 
cludes a process description, a process emission inventory, a 
catalog of emission control equipment, a list of producers, and an 
evaluation of the significance of the air pollution from the process. 
Also included is a summary table of emissions to the atmosphere 
from all the processes studied. (GRA) 


12383 (PB—245630) Survey reports on atmospheric emissions 
from the petrochemical industry. Volume IV. Final report. Pervier, 
J.W.; Barley, R.C.; Field, D.E.; Friedman, B.M.; Morris, R.B. (Air 
Products and Chemicals, Inc., Marcus Hook, Pa. (USA). Houdry 
Div.). Apr 1974. Contract EPA-68-02-0255. 287p. NTIS $8.75. 

See also Volume III, PB—245629. 

This document is one of a series of four volumes prepared 
for the Environmental Protection Agency (EPA) to assist it in 
determining the significance of air pollution from the petrochemi- 
cal industry. A total of 33 distinctly different processes which are 
used to produce 27 petrochemicals have been surveyed. This 
volume covers the following processes: Polypropylene, Polystyrene, 
Polyvinyl Chloride, Styrene, Styrene-Butadiene Rubber, Vinyl 
Acetate via Acetylene, Vinyl Acetate via Ethylene, and Vinyl 
Chloride. For each process the report includes a process descrip- 
tion, a process emission inventory, a catalog of emission control 
equipment, a list of producers, and an evaluation of the sig- 
nificance of the air pollution from the process. Also included is a 
summary table of emissions to the atmosphere from all the 
processes studied. (GRA) 


12384 (PB—246088) Study of vapor control methods for 
gasoline marketing operations. Volume I. Industry survey and con- 
trol techniques. Final report. Burklin, C.E.; Cavanaugh, E.C.; 
Dickerman, J.C.; Fernandes, S.R. (Radian Corp., Austin, Tex. 
(USA)). Apr 1975. Contract EPA-68-02-1319. 215p. NTIS $7.75. 

Background information is given on the size and extent of 
the gasoline marketing industry and the magnitude of hydrocarbon 
vapor emissions. The principal sources of emissions, tank truck 
filling at bulk terminals, service station storage tank filling and 
vehicle refueling are characterized. Vapor control techniques for 
bulk terminals are described: compression, refrigeration, absorp- 
tion, adsorption, incineration, and combinations of these 
techniques. The two ee of control systems for service stations 
are evaluated, vapor balance systems and vacuum assist/secondary 
processing systems. Test data are given. Portions of this document 
are not fully legible. (GRA) 


12385 (PB—246650) Control of hydrocarbon 
petroleum liquids. Final report, Jul 1974—Sep 1975. Burklin, C.E.; 
Cavanaugh, E.C.; Dickerman, J.C.; Fernances, S.R.; Wilkins, G.C. 
(Radian Corp., Austin, Tex. (USA)). Sep 1975. Contract EPA-68- 
02-1319. 245p. NTIS $8.00. 

The — is a state-of-the-art review of the availability and 
application of technology for the control of hydrocarbon emissions 
to the ai re from facilities for the production, refining, and 
marketing liquid petroleum fuels. The review includes: (1) 
identification of major hydrocarbon emission sources within the 
petroleum industry and the quantity of such source emissions, (2) 
review of existing hydrocarbon emission control technology and 
the extent of its application by the petroleum industry, and (3) 


emissions from 
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identification of hydrocarbon emission sources within the petrole- 
um industry for which control techniques are neither available nor 
widely applied. (GRA) 


12386 (PB—252245) Environmental problem definition for 
petroleum refineries, synthetic natural gas plants, and liquefied 
natural gas plants. Final report, Jan—Oct 1975. Cavanaugh, E.C.; 
Colley, J.D.; Dzierlenga, P.S.; Felix, V.M.; Jones, D.C. (Radian 
Corp., Austin, Tex. (USA)). Nov 1975. Contract EPA-68-02-1319. 
476p. NTIS $12.50. 

The report gives process descriptions for petroleum refine- 
ries, for synthetic natural gas plants based on liquid hydrocarbon 
feedstock, and for liquefied natural gas plants. It compares these 
process descriptions with those for other types of energy conver- 
sion plants, such as coal gasification and coal liquefaction. It 
identifies potential ambient air emissions, liquid effluents, and solid 
wastes, and discusses monitoring methods and control techniques 
4 hea emissions and wastes. It identifies plant siting problems. 
(GRA) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 12315, 12334, 13747, 13808, 
13809, 13813, 15644, 15645 


12387 (AD-A—018371) Security implications of alternative 
Soviet energy policies toward Europe: 1976—1981. Final paper. 
Spielmann, K.F. Jr.; Hayes, R.; Moriarty, J.K.; Ponturo, J.; 
Wasowski, S. (Institute for Defense Analysis, Arlington, Va. 
(USA). International and Social Studies Div.). Jul 1975. Contract 
DAHC15-73-C-0200. 232p. (P—1140). NTIS $8.00. 

On the basis of estimates, four alternative Soviet e xport pol- 
icies are posited: (1) Eastern Europe does not receive any oil from 
the Soviet Union; (2) all East European oil needs are satisfied by 
the USSR; (3) East European oil needs are partially satisfied by 
the USSR; and (4) consumption is restricted in the Soviet Union 
and East Europe. These alternatives are then discussed in terms of 
* their economic impact on the bloc and in the light of Soviet politi- 
cal and security interests in Europe. The impact of the alternative 
Soviet export policies on Western security interests is analyzed 
against the backdrop of the disruptive effects of the 1973-74 ener- 
gy crisis on the Western alliance and Western Europe's energy 
balance for the 1976-81 period. The USSR’s potential to exert 
leverage on the countries of Western Europe via energy exports is 
evaluated. The broader effects of Soviet energy policies on the 
comparative cohesion of the Eastern and Western alliance systems 
are given particular consideration. (GRA) 


12388 (FEA/G—76/358) Crude supply alternatives for the 

Northern Tier States. Volume I. Executive summary. (Bonner and 

a Associates, Inc., Houston, Tex. (USA)). 24 Jul 1976. 43p. 
S. 

This executive summary presents major conclusions drawn 
from an analysis of various alternatives for supply of crude oil and 
petroleum products to the Northern Tier States. These conclusions 
are supported by gathered information and technical detail 
developed during execution of the study - as presented in Volume 
Il of the study documentation - and by information abstracted 
from these technical details and presented in later sections of this 
summary. 


12389 (FEA/G—76/359) Crude supply alternatives for the 
Northern Tier States. Volume II. Technical report. (Bonner and 
— Associates, Inc., Houston, Tex. (USA)). 25 Jul 1976. 449p. 

The purpose of the study was to evaluate the various alter- 
natives available for supply of crude oil to the Northern Tier 
states. The study assesses the feasibility, cost, and potential im- 
pacts of various alternate supply source and transportation systems 
for the Northern Tier area. Of particular importance are the en- 
vironmental and socio-economic impacts, as well as political and 
legal considerations. Because of the projected surplus of Alaskan 
North Slope crude and in view of its potential as a secure source, 
economic evaluations have included its introduction as a major 
raw material and have examined the price implications. The need 
for crude in the Northern Tier and the projected surplus of 
Alaskan North Slope crude are obviously related. 


12390 (FEA/H—76/360) Pilot study: Northern Tier supply 
curtailment. Cardullo, M.W.; Kourkoumelis, D.; Mueller, J. 
(Federal Energy Administration, Washington, D.C. (USA)). Jan 
1976. 55p. NTIS. 

This report presents the results of a pilot study examining 
the options available to both government and the private sector to 
mitigate the impact on the Northern Tier states (Wisconsin, Min- 
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nesota, Michigan, North Dakota and Montana) of the announced 
curtailment of the export of Canadian crude and condensate to the 
U.S. The study identified over thirty separate options for reducing 
the impact of the announced curtailments. No single option 
presents the best possible solution to both the short- and long-term 
problems resulting from the elimination of Canadian crude oil im- 
ports into the Northern Tier. However, certain combinations of op- 
tions offer the most viable solution and should be examined and 
analyzed in greater detail than was possible in this limited study. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 12323, 12331, 12400, 12401, 
13824, 14100 


12391 (PB—244457) Oil transportation by tankers: an analy- 
sis of marine pollution and safety measures. (Office of Technology 
Assessment (U.S. Congress), Washington, D.C.). Jul 1975. 305p. 
NTIS $9.25. 

This report presents a factual background on tankers and a 
discussion of issues related to the safety of tanker operation and 
the potential presented by tankers for introducing polluting oil into 
the marine environment. The report focuses on technical alterna- 
tives concerning the design, construction and operation of tankers 
in U.S. waters as these relate to safety and pollution prevention. 
Supertanker operations are given emphasis when they present par- 
ticular or unusual problems. (GRA) 


12392 (PB—247415) Risk assessment of storage and transport 
of liquefied natural gas and LP-gas. Final report. Simmons, J.A. 
(Science Applications, Inc., McLean, Va. (USA)). 25 Nov 1974. 
Contract EPA-68-01-2695. 88p. NTIS $5.00. 

A method for assessing the societal risk of transporting 
liquefied petroleum gas (LPG) and liquefied natural gas (LNG) is 
described, and is illustrated by application to the transport of LPG 
by tank truck and LNG by tanker ship in the U.S. Data on past ex- 
perience and projected future handling of these liquefied gases are 
used with analysis of flammable plume formation and ignition, and 
population distributions, to estimate the risks of fatalities from 
tank truck and tanker ship accidents. From an estimated 52 signifi- 
cant accidents per year with LPG tank trucks at the present truck- 
associated transportation rate of 20 billion gallons of LPG per 
year, a fatality rate of 1.2 per year is calculated. For the projected 
1980 importation of 33 billion gallons by tanker ship, a fatality 
rate of 0.4 per year is calculated, using a conservatively high one 
chance in 20,000 of a significant accident per trip. Comparison 
with fires and explosions from all causes in the U.S. and Canada 
leading to 10 or more fatalities shows that these are 100 times 
more frequent than the predicted frequency of comparable LPG 
and LNG accidents. Tabulations of experience with spills of 
flammable volatile liquids are included. (GRA) 


12393 (PB—248738) Risk and cost analysis of transporting 
Southern California Outer Continental Shelf oil. (Booz, Allen and 
Hamilton, Inc., Bethesda, Md. (USA)). 3 Jul 1975. Contract EPA- 
68-01-2467. 113p. NTIS $5.50. 

This study evaluates the risk of oil spills and the costs as- 
sociated with alternative modes of transporting oil from proposed 
new Outer Continental Shelf (OCS) lease areas to onshore facili- 
ties in southern California. The objective is to assess oil transport 
risks and costs for specific hypothetical production sites in a for- 
mal, analytical fashion to provide policymakers with a clearer pic- 
ture of appropriate development options. (GRA) 


12394 (PB—248739) Risk and cost analysis of transporting 
and storing Gulf of Alaska Outer Continental Shelf oil. (Booz, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). 7 Jan 1975. 
Contract EPA-68-01-2467. 105p. NTIS $5.50. 

The objectives of this study were to measure the risk of oil 
spills and estimate the costs associated with alternative transport 
and intermediate storage systems from OCS oil fields to United 
States west coast terminals and refineries. This was accomplished 
through a review of past oil spill statistics and analyses, and appli- 
cation of the data to the specific conditions of Gulf of Alaska 
OCS. To assist in specifying these conditions, a series of strictly 
hypothetical scenarios were established. Representative production 
sites were selected without the benefit of dependable estimates of 
specific reserve locations. (GRA) 


PROPERTIES 


REFER ALSO TO CITATION(S) 12358 
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12395 (AD-A—018966) ) ony Sat fuel interactions with additives. 
Phase I. An investigation of side effects from a commercial biocide. 
Research and de cape Nagy, K.V.; Pokoj, D.E. (David 
W. Taylor Naval Ship Research and Development Center, Ann- 
nt ae Materials Dept.). Dec 1975. 25p. (MAT—74- 

Potentially detrimental side effects of adding an or- 
ganoboron of biocide to Navy distillate fuels have been in- 
vestigated. There were no significant differences in such properties 
as interfacial tension, demulsibility, accelerated storage stability, 
acidity (neutralization number), and flash point temperature as a 
result of — the biocide, when these p rties were measured 
immediately after blending and also after 16 weeks of storage at 
75°F (24°C) or at 110°F f 43°C), Appreciable portions of biocide 
were leached out of the fuel by water present. No consistent major 
effects on the operation of a filter/separator were evident, but a 
reduction of the water content of the effluent fuel was associated 
with the presence of the biocide. (GRA) 


12396 (AD-A—023403) Correlation study of thermal stability 
test methods. Final report Feb—Nov 1974. Angello, L.C.; Bradley, 
R.P. (Air Force Aero- ulsion Lab., Wright-Patterson AFB, 
Ohio (USA)). Sep 1975. 177p. (AFAPL-TR—75-4). NTIS $7.50. 
A study was conducted to determine the degree of correla- 
tion between aviation turbine fuel thermal stability test methods 
ASTM D 1660 and ASTM D 3241. The primary parameters in- 
—_ ated in the study were tube deposit and filter pressure drop 
point temperatures as evaluated on the ASTM-CRC Fuel 
Coker and the JFTOT thermal stability test devices. Correlations 
are classified by fuel type (JP-4 and kerosene type), tube deposit 
rating method (Visual, Spun 18 and Spot 20), and order of curve 
fit (linear and quadratic). (GRA) 


12397 (AD-A—024017) Evaluation of a fuel-soluble or- 
ganoboron biocide for control of sulfate-reducing bacteria in ship- 
board fuel tanks. Interim report. Klemme, D.E.; Neihof, R.A. 
(Naval Research Lab., Washington, D.C. (USA)). Apr 1976. 12p. 
(NRL-MR—3259). NTIS $3.50. 

A biocide composed of a mixture of two dioxaborinane 
derivatives has been evaluated in test-tube assays and in large-scale 
test systems simulating conditions in shipboard, seawater-displace- 
ment fuel tanks. A concentration of approximately 20,000 ppm in 
the water phase was required to control sulfate-reducing bacteria 
of marine origin in a mixed population of microorganisms. It is not 
likely that this concentration can be attained in the relatively large 
volumes of water present in water-displacement fue! tanks by parti- 
tioning from a feasible concentration in the fuel phase. A prefera- 
ble alternative for controlling microorganisms in water-displace- 
ment fuel tanks is the addition directly to the water phase of one 
of several previously evaluated water-soluble, fuel-insoluble bio- 
cides known to be effective at concentrations of 50 to 100 ppm. 
(Author) (GRA) 


Analytical method for the characterization of nitrogen 

petroleum distillates. McKay, J.F.; Latham, 

D.R. (Bureau of Mines, Laramie, WY). pp 12-18 of In General 

— ie ann before the Division of Petroleum Chemistry, Inc. 
ladelphia; American Chemical Society (1975). 

+ Division of Petroleum Chemistry, Inc. meeting; 
Philadelphia, PA, USA (6 Apr 1975). 

Qualitative and quantitative determinations of base fractions 
according to compound type in crude oil distillates are described. 
Bases in crude oils from four different geological sources were stu- 
died, and the composition of bases in the various oils are com- 

The base fractions were obtained from distillates boiling 
between 370 and 535°C and between 535 and 675°C. The methods 
used for the determination involved adsorption chromatography 
and infrared spectrometry. The results obtained are compared with 
titration and total ni n data. Four basic compound types were 
found in all the distillates: pyridine benzologs, diaza compounds, 
amides, and carbazoles. In all samples, the higher boiling distillates 
were found to contain approximately twice the weight percent of 
basic compounds as did the lower boiling distillates. (BLM) 


12399 (N—75-20498) Gas chromatography techniques: appli- 
cations in the area of fuels and their derivatives. Galtieri, A. Trans- 
lated from Riv. Combust.; 25: 417-427(1971). 32p. (NASA-TT- 
F—16244). NTIS $3.75. 

Gas chromatography techniques are presented along with 

em s on analytical encountered in petroleum 
technology. Packed and capillary columns are discussed, includin, 
their ution and efficiency; their characteristics are com 


Applications of gas chromatography to the analysis of mixtures of 
gases, hydrocarbons (aliphatic and aromatic), asphalts, and lead 

are reviewed. The suitability of different 
types of columns, supports, and coatings for different analyses is 
examined. Recent developments such as metastable helium detec- 
tors and electron capture detectors are discussed. (GRA) 


PETROLEUM 


STORAGE 


(AD-A "gy conan ge . systems 
t costs for 


4 Ly ptm y 
‘ia an s R.) Associates, Inc., 
a May ee CUSA)). Apr 1975. Contract DACW31- 73-C- 
75. 


0051. 94p. NTIS 

Supplement to DOT Report: ‘Economic Aspects of Refinery 
and Deepwater Port Location in the United States’(PB—236701- 
PB—236705). 

Contents: Ocean shipping costs (The cost approach for tan- 
kers, Basic assumptions on tanker design and operation, Economic 
and financial assumptions, Basis for 1973 Genmane of 1970 
foreign-flag tanker costs, Basis for 1973 adjustments of 1970 an- 
nual U.S. flag costs, Fuel cost adjustments, Cost increments for en- 
vironmentally protective tanker design, Tug-barge costs); Trans- 
shipment costs(Transshipment by pipeline, Transshipment by ves- 
sel). (GRA) 


12401 (AD-A—012807) Petroleum transportation systems 
study. Chapter III. Port costs. Final report. (Nathan (Robert R.) 
Associates, Inc., Washington, D.C. (USA)). Apr 1975. Contract 
DACW31-73-C-005 1. 173p. NTIS $6.25. 

Supplement to DOT Report: ‘Economic. Aspects of Refinery 
and Deepwater Port Location in the United States’(PB—236701 
through PB—236705). See also Chapter II, AD-A—012806 and 
Chapter IV, AD-A—012808. 

This part of the study presents the basic analysis of deep- 
water port construction and operating costs for crude oil. (GRA) 


COMBUSTION 
REFER ALSO TO CITATION(S) 12336, 14526 


12402 (AD—783308) Fuel data standardization study for JP- 
4, JP-5, JP-7, and RJ-5 combusted in air. Final report. Ross, J.L. 
(Air Force Aero-Propulsion Lab., Wright-Patterson AFB, Ohio 
(USA)). Mar 1974. 168p. (AFAPL-TR—74-22). NTIS $11.50. 

This report summarizes a study conducted to standardize 
the fuel performance data used in the Ramjet and Laser 
Aerodynamics Division of the Air Force Aero Propulsion Labora- 
tory. The NASA _ one-dimensional equilibrium (ODE) ther- 
mochemical computer program was used to generate the fuel com- 
bustion product properties contained in the tables and graphs in 
this report. Thermochemical equilibrium data (molecular weight, 
specific heat ratio, and ideal temperature rise) is presented for JP- 
4, JP-5, JP-7, and RJ-5 combusted in air at constant pressures of 
1, 5, and 10 atmospheres, at fuel-to-air ratios from 0.025 to 0.10, 
and at total air temperatures from 400 to 2500R. The combustion 
process was assumed adiabatic and a constant fuel temperature of 
298.15K was maintained. The fuel and air properties used in the 
calculations are presented. 


12403 (N—75-33269) Combustor exhaust-emissions and 
blowout-limits with Diesel Number 2 and Jet A fuels utilizing air- 
atomizing and pressure atomizing nozzles. Ingebo, R.D.; Norgren, 
C.T. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). 1975. 1Sp. (NASA-TM- 
X—71803; E—8483; CONF-7510141—1). NTIS $3.50. 

From Conference of the Western states section of the Com- 
bustion Institute; Palo Alto, California, United States of America 
(USA) (20 Oct 1975). 

Experimental tests with diesel number 2 and Jet A fuels 
were conducted in a combustor segment to obtain comparative 
data on exhaust emissions and blowout limits. An air-atomizing 
nozzle was used to inject the fuels. Tests were also made with 
diesel number 2 fuel using a pressure-atomizing nozzle to deter- 
mine the effectiveness of the air-atomizing nozzle in reducing ex- 
haust emissions. Test conditions included fuel-air ratios of 0.008 to 
0.018, inlet-air total pressures and temperatures of 41 to 203 new- 
tons per square centimeter and 477 to 811 K, respectively, and a 
reference velocity of 21.3 meters per second. Smoke number and 
unburned hydrocarbons were twice as high with diesel number 2 as 
with Jet A fuel. This was attributed to diesel number 2 having a 
higher concentration of aromatics and lower volatility than Jet A 
fuel. Oxides of nitrogen, carbon monoxide, and blowout limits 
were approximately the same for the two fuels. The Age 
nozzle, as compared with the pressure-atomizing nozzle, reduc 
oxides-of-nitrogen by 20 percent, smoke number by 30 percent, 
carbon monoxide by 70 percent, and unburned hydrocarbons by 
50 percent when used with diesel number 2 fuel. (Author) (GRA) 


12404 167th national meeting of the American Chemical 
Society, Division of Fuel Chemistry. Volume 19, No. 1. Conference 
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held at Los Angeles, California, March 31—April 5, 1974. Chicago; 
American Chemical Society (1974). roe (CONF-740349— Pl). 
University Microfilms, Ann Arbor, MI $6 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

Six papers presented at the meeting are included separately. 


12405 Effect of manganese additives on NO-emissions from a 
small laboratory oil burner. Altwicker, E.R.; Brodsky, I.S.; Shen, 
T.T. (Rensselaer Polytechnic Inst., Troy, NY). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 1, 99-110( 1974). 

From 167. national meeting of the American Chemical 
—— Los Angeles, ee" USA (31 Mar 1974). 

See CONF. 740349—P1. 

Manganese es mae particularly manganese naphthenate 
(MnN) and_ methylcyclopentadienyl manganese _ tricarbonyl 
(MMT), have been used as additives in No. 2 distillate fuel oil and 
their effect on NO levels in both oil diffusion flame and the ex- 
haust gases has been determined. NO concentrations in the ex- 
haust gas were lowered 15 to 35% over baseline concentrations at 
equivalence ratios slightly less than one when 10-45 mmoles 
Mn/Kg oil were used. The reductions in NO concentration corre- 
lated linearly with (Mn)/sup '/,/. There appeared to be a ligand ef- 
fect: MnN was found to be more effective than MMT. Solubility 
problems were encountered with several additives. One possible 
mechanism of action of these additives is the scavenging of 0 
atoms which start the NO formation. Data from direct NO flame 
sampling (at four positions and in two different directions) and 
temperature measurements indicated that the additives lowered the 
overall NO levels in the flame and shifted the NO profile further 
downstream from the flame origin, i.e., the additives appear to in- 
terfere with NO formation rather than catalyze NO decomposition. 
However, results at one MnN concentration also showed that % 
NO reduction in the exhaust gases remained fairly constant with 
increasing oxygen index. These studies were carried out with small 
burners that used 3 to 5 g oil/min. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 12153, 12221 


RESERVES 


REFER ALSO TO CITATION(S) 12306, 12307, 12308, 13730, 
13756, 13803, 13825 


EXPLORATION 
REFER ALSO TO CITATION(S) 12310, 12311 


12406 V/sub p//V/sub s/: a potential hydrocarbon indicator. 
Tatham, R.H.; Stoffa, P.L. (Texaco Inc., Bellaire, TX). Geophysics; 
41: No. 5, 837-849(Oct 1976). 

From 44. annual international SEG meeting; Dallas, Texas, 
USA (12 Nov 1974). 

Theoretically and experimentally, the shear-wave velocity of 
a porous rock has been shown to be less sensitive to fluid saturants 
than the compressional wave velocity. Thus, observation of the 
ratio of the seismic velocities for waves which traverse a changing 
or laterally varying zone of undersaturation or gas saturation could 
produce an observable anomaly which is independent of the re- 
gional variation in compressional wave velocity. One source of 
shear-wave data in reflection seismic prospecting is mode conver- 
sion of P waves to shear waves in marine areas of high water bot- 
tom P-wave velocity. A relatively simple interpretative technique, 
based on amplitude variation as a function of the angle of in- 
cidence, is a possible discriminant between shear and multiple 
compressional arrivals, and data for a real case are shown. A nor- 
mal moveout velocity analysis carefully coupled with this offset 
discriminant leads to the construction of a shear-wave reflection 
section which can then be correlated with the usual compressional 
wave section. Once such a section has been constructed, the varia- 
tion in the ratio of the seismic velocities can be mapped, and 
potentially anomalous subsurface regions observed 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 12316, 12319 
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12407 Purification of natural gas by liquid/liquid extraction 
with a polar solvent. Hinton, R.A.; Kurata, F. (to Kansas Univ. En- 
dowment Assoc.). US Patent 3, 977, 203. 31 Aug 1976. Pied date 
25 Mar 1976. 14p. 

A gaseous stream (such as a “'sour’’ natural gu stream) 
composed chiefly of a normally gaseous light hydrocarbon or al- 
kane, such as methane, ethane, propane, or mixtures thereof, con- 
taining undesirable constituents, impurities or contaminants, such 
as carbon dioxide, hydrogen sulfide, water vapor, nitrogen and 
helium, is mixed with a polar organic liquid, such as methanol, or 
an aqueous solution of said liquid, such as an aqueous solution of 
methanol. The resulting mixture is cooled and liquefied and the 
resulting two-phase liquid mixture (comprising a light phase rich in 
the desired light hydrocarbon and an impurities-rich heavy phase 
of said polar organic liquid) is extracted with said polar organic 
liquid to recover said light hydrocarbon in the liquefied state, e.g., 
as liquefied, ‘’sweet’’ natural gas. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 13833 


12408 (COM—74-10666-01) Liquefied natural gas. Issue No. 
74-1, January—March, 1974. literature survey. 
(National Bureau of Standards, Boulder, Colo. (USA)). 1974. 22p. 
NTIS $20.00/year. 

The issue lists papers, reports, and patents of interest to en- 
gineers and others working in the liquefied natural gas field. The 
references include author, title, and bibliographic citations and are 
listed under 23 subject headings. Most references are listed under 
two or more headings. Each issue also contains a complete author 
index. The references are obtained from the Cryogenic Data 
Center’s Information System which contains the world’s most com- 
prehensive collection of literature in the field of cryogenics. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 12392 


12409 (PB—249528) Study of the properties of numerous 
odorants and assessment of their effectiveness in various environ- 
mental conditions to alert people to the presence of natural gas. 
Final report. Chisholm, J.A.; Kniebes, D.V.; Stubbs, R.C. (Institute 
of Gas Technology, Chicago, Ill. (USA)). Oct 1975. Contract 
DOT-OS-40163. 112p. NTIS $5.50. 

A study was conducted to provide present state-of-the-art 
information on the odorization of natural gas. The input data for 
the study came from three sources: A literature survey of past and 
present gas industry odorization practices, a questionnaire 
(Appendix A) submitted to those responsible for the gas industry's 
odorization programs, and a series of personal interviews with per- 
tinent employees of individual gas companies and odorant sup- 
pliers. Tertiary butyl mercaptan blends are preferred over other 
commercial odorants. Nearly all companies check odor levels with 
odorometers. Titrators are most often used for continuous moni- 
toring of odorant concentrations. Industry has indicated a general 
acceptance of present Federal regulations and recommends that 
further regulation be considered carefully in terms of its real con- 
tribution to safety. (GRA) 


MARKETING AND ECONOMICS 


42410 (PB—242720) A user’s guide to the MIT natural gas 
model. Lloyd, K.R. (Massachusetts Inst. of Tech., Cambridge 
(USA). Energy Lab.). Jun 1975. 32p. (MIT-EL—75-011). 
$3.75. 


This report is a guide to assist individuals in the computer 
use of the MIT Natural Gas Model in an interactive time-sharing 
framework. (GRA) 


12411 (PB—249880) Main line natural gas sales to industrial 
users. Information circular. Dillard, F.B. (Bureau of Mines, 
Washington, D.C. (USA)). Dec 1975. 72p. (BM-IC—8688). NTIS 
$4.50. 

The purpose of this Bureau of Mines report is to review the 
disposition of natural gas as delivered to industrial consumers via 
main line sales, as part of the Bureau's natural gas supply program. 
Salient information on main line, or direct natural gas sales to in- 
dustrial users, is presented by State, standard industrial classifica- 
tion code (SIC), revenue and type of sale for the years 1968 
through 1973. (GRA) 
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ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 12222, 12379, 12386, 12413 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 
REFER ALSO TO CITATION(S) 14614 


12412 (AD-B—006746) Economic and ecologic comparison of 
the nuclear stimulation of natural gas fields with retorting of oil 
shale. Final report. Wise, W.A. (Army Command and General 
Staff Coll., Fort Leavenworth, Kans. (USA)). Jun 1975. 100p. 
NTIS $5.00. 

Distribution Limitation now Removed. 

This study discusses two possible solutions for the national 
fuel shortage: (1) the recovery of natural gas by nuclear stimula- 
tion, and (2) retorting of oil shale to obtain crude oil. The similari- 
ties and differences of each method are examined first with regard 
to ecologic considerations and second from the standpoint of 
economic considerations. (GRA) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13747, 13808, 13809, 13810, 
13813, 15644, 15645 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 12392, 14174 


12413 (AD-A—019353) Possibilities and probabilities in as- 
sessment of the hazards of the importation of liquified natural gas. 
Jaquette, D.L. (Rand Corp., Santa Monica, Calif. (USA)). Apr 
1975. 22p. (P—5411). NTIS $3.50. 

Release of Liquefied Natural Gas (LNG) from controlled 
containment, whether by accident, sabotage, or act of war, 
presents a number of unique safety hazards. There are at least four 
main research areas that must be addressed in developing esti- 
mates of the risk to population and property of importation of 
large quantities of LNG. Here we examine the available research 
approaches directed toward one of these, the assessment of the 
possible release scenarios and in particular their associated proba- 
bilities. Criticism of certain of the assumptions and results made by 
some of the previous work in this area is discussed and because 
much of the work available to date is insufficient and incomplete 
in assessing the risks, the character and need for more research is 
discussed. (Author) (GRA) 


COMBUSTION 


REFER ALSO TO CITATION(S) 14033 


STORAGE 


12414 (PB—245749) Underground storage of natural gas by 
interstate pipeline companies, calendar year 1974. Winter 
1974—1975. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Natural Gas). Oct 1975. 40p. NTIS $3.75. 

Contents include: the number of storage fields in 1974; the 
capacity, utilization, and certification of underground natural gas 
storage fields by jurisdictional pipeline companies in 1974; the esti- 
mated cost of storing gas underground in 1974; and winter 
1974—1975 storage. (GRA) 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 12153, 13819 


12415 (BMFT-FB-T—75-50) Literature study ‘oil shale’. 
Kroepelin, H.; Ober-Sundermeyer, J. (Bundesministerium fuer 
Forschung und Technologie, Bonn (Germany, F®®.)). Dec 1975. 
229p. (In German). Dep. NTIS (US Sales Only) $8.00. 
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In a literature study, in which all the literature available on 
oil shale until summer 1975 inclusively is evaluated, oil shale 
deposits and the economic feasibilities within the scope of mineral 
oil exploration are dealt with. The oil shale deposits in the Federal 
Republic of Germany are described in a comprehensive manner, 

efforts made in the years between 1930 and 1945 in connec- 
tion with oil shale utilization in Germany are illustrated. European 
and overseas deposits are dealt with and, in addition, facts are 
given concerning tar sands, lignite, and carbonaceous shales, and 
torbanite. The properties of the different oil shales in the Federal 
Republic of Germany and those of worldwide deposits are 
cified in tables showing in detail the chemical knowledge on oil 
shale, ash content, content of organic matter, calorific value, com- 
ition, and methods for isolating the organic substance. All 
nown processes of low-temperature distillation, gasification and 
degasification of oil shale are mentioned as well as processes for 
the thermal treatment, underground low-temperature distillation, 
and distillation according to most diversified methods. The ulti- 
mate product of shale oil, its properties, and the various method of 
processing are discussed in detail. Utilization of the residues ob- 
tained in connection with low-temperature oil shale distillation is 
referred to and examples cited from Europe and overseas coun- 
tries. The only soil shale plant still in operation in the Federal 
Republic of Germany, Portiandzementwerke Dotternhausen, is 
referred to in detail as a particularly good example; in this plant, 
the problem of utilizing the residues has been solved. A com- 
prehensive bibliography is included. (234 references) 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 12306, 13730, 13803, 14598 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


12416 (USGS-OFR—75-422) Stratigraphic section of part of 
the Green River Formation and underlying units exposed in Tom- 
mys Draw, western Piceance Creek Basin, Colorado. Cashion, W.B.; 
Roehler, H.W. (Geological Survey, Reston, Va. (USA)). 1975. 
17p. TIC. 

Lithologic descriptions are given for the uppermost 
Mesaverde Formation, the Ohio Creek, and Wasatch Formations, 
and most of the Green River Formation exposed along left, middle, 
and right forks of Tommys Draw, Rio Blanco County, Colorado. 


DRILLING, FRACTURING, AND MINING 


12417 (LA—6521-PR) Explosively produced fracture of oil 
shale. Progress report, April 1—June 30, 1976. Carter, W.J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract W- 
7405-ENG-26. 26p. Dep. NTIS $4.00. 

Research progress is reported on the following studies: in- 
elastic behavior of oil shale; cylindrical explosions in an ideally 
plastic medium; generalized ratios of elastic moduli for oil shale; 
characterization of ANFO, an explosive composed of approx. 94 
wt % ammonium nitrate and 6 wt % No. 2 diesel fuel oil; oil shale 
equation of state; computer modeling of intermediate scale experi- 
ments; large gas gun experiments; spall recovery experiments; and 
oil shale under dynamic stress. (JGB) 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 12427, 13830 


12418 (NTIS/PS—76/0319) Oil shale mining, uses, 
and environmental impacts (citations from the NTIS Data Base). 
Report for 1964—Mar 1976. Hundemann, A.S. (National Techni- 
cal Informatica Service, Springfield, Va. (USA)). May 1976. 228p. 
NTIS $25.00. 

See also NTIS/PS—76/0320. Supersedes NTIS/PS—75/362, 
and COM—74-10969. 

Exploration, mining, retorting, chemistry, environmental im- 
pacts, policies relating to oil shale research are covered. Ab- 
stracts discuss such things as oil shale air and water pollution con- 
trol, production of synthetic fuels, use of spent oil shale in road 
construction, identification of research and development priorities, 
and in situ recovery of shale oil. (This updated bibliography con- 
tains 223 abstracts, 87 of which are new entries to the previous 
edition.) (GRA) 
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12419 (NTIS/PS—76/0320) Oil shale mining, processing, uses, 
and environmental impacts (citations from the Engineering Index 
Data Base). Report for 1970—Mar 1976. Hundemann, A'S. 
(National Technical Information Service, Springfield, Va. (USA)). 
May 1976. 236p. NTIS $25.00. 

See also NTIS/PS—76/03 19. 

Exploration, mining, retorting, chemistry, thermal studies, 
environmental impacts, and policies relating to oil shale research 
are discussed. A few abstracts deal with the production of 
synthetic fuels from shale oil and the economics of oil shale opera- 
tions. (Contains 231 abstracts) (GRA) 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 12322, 12412, 12432 


12420 Recovery of bitumens by imbibition flooding. Allen, J.C. 
(to Texaco Inc.). US Patent 3,978,926. 7 Sep 1976. Filed date 19 
May 1975. 4p. 

A method for recovering bitumen from tar sand deposits by 
imbibition flooding at ambient temperature is reported. The bitu- 
men is sequentially contacted with a paraffin liquid hydrocarbon 
followed by a soak period to allow imbibition of the solvent, after 
which the bitumen and solvent mixture is produced, and the cycle 
is repeated. 


12421 Method for recovery of bitumens from tar sands. 
Redford, D.A. (to Texaco Exploration Canada, Ltd.). US Patent 
3,978,925. 7 Sep 1976. Filed date 21 Jun 1974. 6p. 

A method for the recovery of low gravity viscous oils or 
bitumens from a subterranean formation is described. It consists of 
the injection of a mixture of an oxygen-containing gas and steam 
to establish a hot communications path, followed by a shutting in 
of the wells for a period to allow the oxygen to react with the oil 
or bitumen in the formation and thereafter recovering the oil or 
bitumens via the production well. The cycle may thereafter by re- 
peated. 


SURFACE METHODS 


12422 Observations on the combustion of oil shale in a 
fluidized bed. Langsjoen, P.L. (KVB, Inc., Minneapolis); Fletcher, 
E.A. pp 19p, Paper 6 of In Combustion of coal, oil shale, and tar 
sands. Combustion problems related to the enhancement of energy 
efficiency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Crushed and sized oil shale was burned in a bench scale, 
single stage, atmospheric pressure fluidized bed. Fuel-air mixture 
and particle size were varied while bed temperature was held con- 
stant. Hydrocarbon, carbon monoxide, and nitric oxide concentra- 
tions in the product gas were measured, and weight loss of the 
shale during combustion determined. Oil shale burns readily and 
efficiently in a fluidized bed from fuel-air equivalence ratios of 0.5 
to beyond 2.2. Smaller particles appear to give a proportionately 
higher equivalence ratio due to the loss of a higher percentage of 
their combustible material during the crushing process. A model 
was constructed to account for this. Carbon monoxide concentra- 
tions peaked between equivalence ratios of 1.1 and 1.2 at about 
1.5 percent, then slowly dropped off. Nitric oxide concentrations 
as high as 1000 ppM were observed under fuel lean conditions. It 
is proposed that conversion of fuel nitrogen accounts for most of 
this. A pronounced inflection in the nitric oxide concentration 
near stoichiometric supports a theory that localized pockets of 
premixed gaseous fuel-air burn at temperatures much higher than 
average bed temperature. 


12423 Oil shale retorting. Gregoli, A.A. (to Cities Service 
Research and Development Co.). US Patent 3,972,801. 3 Aug 
1976. Filed date 29 Oct 1974. 10p. 

Oil shale is retorted in a vertical reactor that is separated 
into discrete zones. Sensible heat from hot spent shale is used for 
the thermal decomposition of kerogen, which is done in the 
absence of air, thus liberating a maximum of desirable products 
without loss of product by combustion and avoiding the necessity 
of separating and removing gaseous combustion products from the 
volatilized kerogen. The carbonaceous residue on the retorted 
shale is combusted to furnish the sensible heat used in the various 
parts of the process. 


REFINING 
REFER ALSO TO CITATION(S) 12154 
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12424 (AD-A—024652) Production and refining of crude 
shale oil into military fuels. Final report. Bartick, H.; Kunchal, K.; 
Switzer, D.; Bowen, R.; Edwards, R. (Applied Systems Corp., 
Vienna, Va. (USA)). Aug 1975. Contract N00014-75-C-0055. 
216p. NTIS $7.75. 

The technical objectives of the program were to demon- 
strate that a wide spectrum of military operational fuels derived 
from shale oil crude could be obtained in a commercial industrial 
facility with minimum or minor modification, and to provide incen- 
tives to industry in oil shale development and technology. Shale oil 
crude was processed into gasoline, heavy fuel oil, and JP-4 in small 
laboratory quantities in the United States by the Bureau of Mines 
(ERDA) and private industry, however, no large scale commercial 
refining of the shale oil crude into a wide variety of products had 
been attempted up until this program. The various fuels produced 
met a majority of the military, federal, and commercial specifica- 
tions requirements. However, these fuels tended to exhibit storage 
and thermal instabilities. In addition, the fuels contained a high 
wax content, high particulate matter, and high gum content. It is 
concluded that it is feasible to obtain military and civilian opera- 
tional fuels from shale oil crude using a commercial refinery. How- 
ever, additional effort has to be extended to overcome some 
refinery and operational problems to obtain maximum yields and 
improved properties. (GRA) 


PURIFICATION 
REFER ALSO TO CITATION(S) 12327 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 14308, 14353 


12425 (AD-A—025684) Electrostatic properties of JP-5 jet 
fuel from alternate sources. Memorandum report. Leonard, J.T. 
(Naval Research Lab., Washington, D.C. (USA)). May 1976. 8p. 
(NRL-MR—3294). NTIS $3.50. 

The electrostatic properties of JP-5 fuel from alternate 
sources were determined. Two properties - electrical conductivity 
and electrostatic charging tendency - were measured on seven 
samples. Five coal-derived fuels and one sample derived from tar 
sands exhibited properties similar to jet fuels derived from petrole- 
um and hence should not develop unusual ignition hazards in field 
handling. A JP-5 produced from shale had higher values of con- 
ductivity and charging tendency than petroleum-derived fuels, but 
the combination of the two properties indicates that no abnormal 
electrostatic hazards should be encountered. (Author) (GRA) 


12426 (LA—6414-MS) Electron’ mic studies of 
Mahogany zone and Devonian oil shales. Hakkila, E.A.; Elliott, 
N.E.; Williams, J.M.; Wewerka, E.M. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1976. Contract W-7405-ENG-36;INA-IAG- 
DS-E681. 22p. Dep. NTIS $3.50. 

A sample of Mahogany zone oil shale from the Piceance 
Basin of Colorado and a sample of Devonian shale from the Mar- 
celus Layer of West Virginia were examined using an electron 
microprobe. The examination results were correlated with previ- 
ously published mineralogical data. The studies showed that many 
mineral identifications could be obtained from elemental associa- 
tions without resorting to complete quantitative mineral analyses. 


12427 (LERC/RI—76/8) Some observations of retorting 
phenomena in shale blocks. Minster, R.A.; Martel, R.A.; Harak, 
A.E. (Energy Research and Development Administration, Laramie, 
Wyo. (USA). Laramie Energy Research Center). Oct 1976. 24p. 
Dep. NTIS $3.50. 

A small retort (nominal capacity, one-half-ton oil shale) 
with glass viewing ports was designed and operated to provide ad- 
ditional information on the retorting characteristics of large blocks 
of oil shale in oxidizing and nonoxidizing atmospheres. Shale 
blocks selected for retorting ranged in weight from 240 to 680 
pounds and represented shale grades of 14 to 36 gallons of oil per 
ton. In all tests, temperature profiles show a lag in heating rate of 
the inside of these blocks compared to the heating rate for the 
shale rubble surrounding them. Analytical data on the vent gases 
and gas samples taken from inside the blocks are included along 
with physical observations to expand the technology on retorting 
large blocks of oil shale. 


12428 (N—75-27537) Some investigations on the chemical na- 
ture of Vandenberg, M.L.J. (Technische Hogeschool 
Delft (Netherlands) ). 1975. 106p. NTIS $5.25. 

The kerogens of Green River oil shale (GRS) and Messel oil 
shale were studied to help determine the nature of the organic 
matter and the type of chemical reactions important in kerogen 
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formation. Low temperature (-78 C) ozonization was employed to 
obtain degradation fragments suitable for analysis. Since the 
kerogens exhibit enhanced reactivity in methylenechloride and 
methanol, these solvents were chosen for the experiments. The ox- 
idation fragments of both kerogens show great similarity in carbon 
skeleton and functional groups. The degradation fragments of Mes- 
sel include relatively more high molecular weight compounds and 
unsaturated structural elements than GRS. From the data obtained, 
the original contributing constituents are proposed to be relatively 
inert plant materials such as cuticles, waxes, and possibly sporopol- 
lenin. Possible explanations are presented for the above findings 
and the conclusions drawn from them. (Author) (GRA) 


12429 Polar constituents isolated from Green River oil shale. 
Anders, D.E.; Doolittle, F.G.; Robinson, W.E. (Energy Research 
and Development Administration, Laramie, WY). Geochim. 
Cosmochim. Acta; 39: 1423-1430(1975). 

The mass spectrometric, ir absorption, and NMR data were 
interpreted for 22 compounds obtained from a polar fraction of 
Green River shale. The major constituents analyzed are believed to 
be of the following compositional types: C/sub n/H/sub 2n/O 
(cyclohexanols and chain isoprenoid ketones), C/sub n/H/sub 2n- 
10/O (tetralones and indanones), C/sub n/H/sub 2n-7/N 
(tetrahydroquinolines), C/sub n/H/sub 2n-11/N(quinolines), C/sub 
n/H/sub 2n-1/NO (alkoxypyrrolines), C/sub n/H/sub 2n-5/NO, 
(maleimides), C/sub n/H/sub 2n-8/ (tetralins), C/sub n/H/sub 2n- 
12/ (naphthalenes) and C/sub n/H/sub_ 2n-14/ (benzylbenzenes). 
This work expands the present information about nitrogen, oxygen 
and aromatic constituents indigenous to Green River shale. 


12430 Combustion of shale derived marine diesel fuel at 
marine gas turbine engine conditions. Hardin, M.C. pp 31p, Paper 
5 of In Combustion of coal, oil shale, and tar sands. Combustion 
problems related to the enhancement of energy efficiency. Tustin, 
CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

A significant quantity of crude oil has been extracted from 
Colorado oil shale in the Paraho project. This crude was sub- 
sequently experimentally refined to produce a broad range of mili- 
tary fuels. Results obtained in gas turbine combustion tests of a 
shale fuel refined to marine diesel fuel DOD specification MIL-F- 
16884-G are presented. A can-annular segment of the DDA 501- 
K17 marine gas turbine engine was used in the tests. Burner condi- 
tions simulated the operating spectrum experienced by this engine 
in the U.S. Navy DD963 class destroyers. Starting and steady state 
combustion points from zero to full power were examined. The 
performance of the shale fuel was compared with that obtained at 
equivalent conditions with a petroleum marine diesel fuel from the 
U.S. Navy supplies. The starting characteristics and combustion ef- 
ficiencies obtained with the shale derived fuel were acceptable and 
within the performance range expected for petroleum fuels to this 
specification. No tendencies toward increased carbon a or 
liner wall temperature elevation were indicated in these limited du- 
ration tests. Exhaust smoke was measurably higher with the shale 
fuel, but deemed no greater than possible with a minimum quality 
petroleum fuel to the same specification. The carbon monoxide 
and unburned hydrocarbon emissions from shale fuel operation 
were normal. However, the quantity of nitrogen oxides emitted was 
distinctly larger than obtained from petroleum fuel operation. The 
sharply increased NO/sub x/ is attributed to higher levels of 
nitrogen bearing compounds present in the shale fuel. Combustor 
design modifications to materially reduce the liquid fuel nitrogen 
conversion do not —— hopeful. Refining studies to reduce the 
nitrogen in the shale fuels are recommended. 


12431 Comparative combustion characteristics of petroleum 
and shale oil base diesel fuel marine. Mosier, S.A.; Pierce, R.M.; 
Purvis, W.J. (Pratt and Whitney Aircraft, West Palm Beach, FL). 
PP 17p, Paper 9 of In Combustion of coal, oil shale, and tar sands. 
ombustion problems related to the enhancement of energy effi- 

ciency. Tustin, CA; Combustion Inst. (1976). 
From Conference on combustion of coal, oil. shale, and tar 


sands, combustion problems related to the enhancement of a 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

An experimental program was conducted to compare some 
combustion characteristics of a gas turbine engine burner when 


fired with a petroleum-base and a shale-oil Diesel Fuel 
Marine. A sector of a Pratt and Whitney Aircraft full-annular FT9 
combustion chamber was operated over a range of inlet air tem- 
peratures from approximately 378°F to 918°F at chamber pressures 
to 100 psia at fuel-air weight ratios from approximately 0.009 to 
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0.024. Concentrations of the objectionable exhaust emissions un- 
burned hydrocarbons and carbon monoxide from the burning of 
the shale fuel were essentially the same as those from the burning 
of the referee fuel at comparable conditions. The concentrations of 
the oxides of nitrogen, however, were somewhat higher when the 
shale fuel was burned. The shale oil used in this program con- 
tained a small amount of nitrogen (0.24 weight percent) that was 
chemically bound in the fuel. These nitrogen compounds in the 
liquid were largely converted to gaseous nitrogen oxides when the 
shale-base fuel was introduced into the combustor and burned. 
Reduction of the amount of fuel-bound nitrogen in shale-oil-base 
Diesel Fuel Marine through refining is a distinct possibility for fu- 
ture supplies. Finally, combustor liner temperatures were slightly 
higher for those tests in which the shale-base fuel was used than 
when the petroleum fuel was used. 


12432 Combustion front propagation through fractured oil 
shale. Branch, M.C.; Ness, R.A. (Univ. of California, Berkeley). pp 
20p, Paper 10 of In Combustion of coal, oil shale, and tar sands. 
Combustion problems related to the enhancement of energy effi- 
ciency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The in-situ recovery of oil from oil shale requires fracturing 
oil shale underground to establish permeability and passing air 
through the fractured shale to support a combustion front. The 
heated products from the flame front contact the untreated shale 
where kerogen is decomposed and gas and liquid products are 
swept to a production well. A major difficulty in this technique is 
control of the combustion front. An experimental study of flame 
front propagation through crushed oil shale in a laboratory reactor 
is presented. The oil shale is ignited at the top of a vertical two- 
inch insulated stainless steel tube and the reaction maintained by 
air injection above the ignition plane. The structure of the reaction 
front and flame front propagation rates are studied as a function of 
oil-shale particle size and air delivery rates. Temperatur® profiles 
throughout the reaction front were measured continuously by 
coated thermocouple probes and oil yield determined for each run. 
Combustion front advance was found to reach steady state very 
rapidly and a linear relationship was found between steady flame 
front propagation rate and air flux and between particle size and 
flame propagation rate. The reaction temperature is about 2100°F 
and is slightly dependent on particle size and air flux. In contrast 
to sand pack studies the flame front was quite narrow without sub- 
stantial preheating of downstream shale. 


12433 Preliminary study of smoke formed in the combustion of 
an oil shale derived jet fuel. Dodds, W.J.; Colket, M.B. III; Mellor, 
A.M. (Purdue Univ., West Lafayette, IN). pp 18p, Paper 13 of In 
Combustion of coal, oil shale, and tar sands. Combustion problems 

lated to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Two fuels, petroleum based Jet A and JP-5 refined from an 
oil shale derived syncrude, were burned in a simplified, disc stabil- 
ized combustor. Particulate samples withdrawn through a water 
cooled, stainless steel probe located on the combustor centerline at 
six axial positions ranging from 3.8 to 29.2 cm from the fuel injec- 
tor were collected via filtration for gravimetric concentration anal- 
ysis and observation of particle geometry utilizing the scanning 
electron microscope. Sampling techniques, including the effects of 
sample temperature, particle deposition, and sampling rate are 
discussed. Axial concentration profiles and microscopic examina- 
tion of particles formed from each of the fuels indicate no signifi- 
cant difference in particulate emissions as a function of fuel origin. 





BY-PRODUCTS 
REFER ALSO TO CITATION(S) 12418, 12419 


12434 Process of burning fuel slate to produce energy and ce- 
ment clinker at the same time. Entzmann, K. US Patent 3,972,724. 
3 Aug 1976. Priority date 25 Mar 1974, Austria. 6p. 

In a method of processing fuel shale to produce energy and 
cement clinker at the same time, oil shale and/or coal shale are 
disintegrated, homogenized, and activated in a pin beater mill or 
vibrating mill. The effect of the treatment is monitored by x-ray 
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microanalysis and the treatment is automatically controlled. the 
admixtures required for the production of a cement having the 
desired quality are added simultaneously at controlled rates. The 
treated material is then burned in a boiler plant, preferably at 
combustion temperatures up to 1400°C and with simultaneous sin- 
tering, whereby ash and/or slag is formed which contains at least 
60 percent cement clinker. The cement clinker is separated from 
the residual ash and slag, and in an impact-t mill is disin- 
tegrated in such a manner that each clinker particle is subjected to 
3 to 8 impacts within a time of preferably less than 0.01 second by 
beating elements which are moved at a velocity of at least 15 me- 
ters per second, preferably at a velocity between 50 meters and 
250 meters per second. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 14939 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12222, 12418, 12419, 12685 


REGULATIONS 


REFER ALSO TO CITATION(S) 13806 


FISSION FUELS 


REFER ALSO TO CITATION(S) 13766, 13767 


12435 Nuclear fuel cycle. Baron; Moneyron; Thepot 
(Compagnie de Produits Chimiques et Electrc llurgiq 
Pechiney-Ugine Kuhlmann, 75 - Paris (France)); Aupetit 
(Transnucleaire, 75 - Paris (France)); Boussard; Bernaud; Cher- 
ruau; Couture; Mustelier; Sousselier (CEA, 75 - Paris (France)). 
Rev. Gen. Nucl.; No. 1, 37-66(Jan 1976). (In French). 

The different steps of the nuclear fuel cycle are reviewed: 
uranium concentrates and UF6 production; uranium enrichment; 
fuel manufacture for water reactors; plutonium fuel elements; 
reprocessing; strategy for plutonium use; effluents and wastes; 
transport of nuclear materials; economy of fuel cycle in the case of 
water reactors. 


12436 Uranium. Gruhier, F. Sci. Avenir; No. 350, 350-354, 
356-362, 367-369(Apr 1976). (In French). 

Uranium resources, prospecting and mining, preparation of 
concentrates, production of metal, and isotope enrichment are 
discussed. The economic policy of uranium is discussed. 








RESERVES 


12437 Uranium: resources, production, and demand including 
other nuclear fuel cycle data. Paris; Organization for Economic Co- 
operation and Development (1976). 78p. 

Information on uranium resources and demand, uranium 
prospecting activities, and the uranium market situation as 
developed since August 1973 is presented in some detail. Informa- 
tion on other fuel cycle capacities and requirements, such as urani- 
um conversion, fuel element fabrication, and reprocessing of spent 
fuel is contained in an Annex. There are 24 tables and 9 figures in 
the publication. (BLM) 


12438 Survey of uranium favorability of Paleozoic rocks in the 
Mogolion Rim and Slope region, east central Arizona. Peirce, H.W.; 
100p" N.; Rogers, R. Tuscon, AZ; Bureau of Mines (Jan 1976). 

A survey of over 80 miles of Paleozoic outcrop along the 
escarpment at the southern edge of the Colorado Plateau, and of 
30 subsurface control points over 10,000 square miles of plateau 
surface, revealed the widespread presence of anomalous U in out- 
crop and radioactivity i2 the subsurface. Outcrop study indicates 
that portions of certain stratigraphic units were fluvially deposited 
and contain channel-fill conglomerates, sandstones, siltstones, and 
mudstones. Fossil vegetable matter also is widespread. Well cutting 
establishes the extension of carbonaceous materials into the sub- 
surface and helps to explain the radiometric peaks. The largest 
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prospect for mining is beneath Promontory Butte near Christopher 
Creek in Gila County. Regionally, the anomalous U and subsurface 
radioactivity are within strata assigned to either the Naco or the 
base of the Supai Formation. An informal nomenclature was 
devised in order to describe the geology of this area. While the ex- 
istence of large targets is not likely, the geologic favorability for 
smaller targets seems high, especially in shallow drilling areas. 
(DLC) 


12439 Gold, nickel and uranium mining in Australia. Parbo, 
A.H. (Western Mining Corp. Ltd., Melbourne (Australia)). Metall; 
30: No. 3, 210-212(Mar 1976). (In German). 

3 tabs. 


The article gives a survey on the known amount of reserves 
as well as on the present state of production. 


12440 SA keeps up with uranium technology. Roux, A.J.A. 
(Atomic Energy Board, Pelindaba, Pretoria (South Africa)). S. 
Afr. Min. Eng. J.; 88: No. 4115, 16-20(Apr 1976). 

The influence of the oil crisis on the demand for and supply 
of uranium is discussed. South Africa’s large reserves of uranium 
and the development of an unique South African uranium en- 
richment process place the country in an economically favourable 
position for the future production of energy. 


12441 Uranium resources: are they adequate. Nininger, R.D. 
(ERDA, Washington, DC). Nucl. Technol.; 30: No. 3, 224-231(Sep 
1976). 

Uranium resources continue to be an important concern in 
assessing energy options and strategies. The question of the urani- 
um supply for the development of nuclear power has also become 
one of the major focal points in the controversy over the breeder 
reactor program and nuclear fission energy in general. World 
reserves at a cutoff cost of production up to $15/lb of U,;O, are 
approximately 1.1 million MTU, and the estimate of undiscovered 
potential resources approximately 1.7 million MT. Exploration 
throughout the world has not yet identified significant numbers of 
new types of uranium deposits that might begin to fill the apparent 
gap between long-term demand and supply; that is, large inter- 
mediate-grade deposits containing 100 to 700 ppM uranium. In 
1973 the U. S. Atomic Energy Commission initiated an accelerated 
and expanded resource evaluation program to ascertain the total 
U. S. uranium resource base, including the potential of areas large- 
ly ignored in past exploration. Preliminary investigations to date 
have indicated additional potential resources in the possible and 
speculative categories of approximately 850,000 MT at a produc- 
tion cutoff cost of up to $30/Ib. It is unlikely, however, that the 
annual production of approximately 100,000 MT projected by the 
year 2000 could be achieved from the presently estimated resource 
base of 2.7 million MT—reserves plus potential—80 percent of 
which remains to be found. Thus, information to date continues to 
support the need for the early introduction of the breeder reactor. 


EXPLORATION 


12442 (GJBX—65(76)) Hydrogeochemical and stream sedi- 
ment of the National Uranium Resource Evaluation 
Program, April—June 1976. Morris, W.A.; Aamodt, P.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract W- 
7405-ENG-36. 28p. (LA—6519-PR). Dep. NTIS $4.00. 

This quarter marked the beginning of the first full field 
season for the LASL HSSR program, with commercial contractors 
working in all five states assigned to the LASL. To date, these con- 
tractors have collected samples from 15,800 sample locations 
covering a total area of approximately 158,000 km?. The main ef- 
fort of the LASL throughout the quarter has been to support the 
sample collection operations of the field contractors and to in- 
crease the capabilities of the analytical laboratories to routinely 
meet the sample throughput requirements of the program. 


MINING 
REFER ALSO TO CITATION(S) 12439, 12578 


12443 (PB—250615) Continuous radon gas survey of the 
Twilight mine. Technical progress report. Franklin, J.C.; 
Marquardt, R.F. (Bureau of Mines, Spokane, Wash. (USA). 
Spokane Mining Research Center). Jan 1976. 22p. (BM- 
TPR—93). NTIS $3.50. 

A radon survey was made at five different locations in the 
Twilight mine near Uravan, Colo., to determine changes in radon 
concentrations in an inactive mine. Data were taken with a con- 
tinuous monitor set for |-minute count periods and readings were 
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taken 24 hours a day for 9 days. The 12 readings per station each 
hour accurately showed how the radon concentration varied during 
the day. From the data collected from the intake portal to station 
4, the average radon emanation rate was estimated at 18 piocuries 
per second per square foot (pCi/sec/ft squared). A daily cycle in 
radon concentration was detected that apparently was related to 
barometric pressure change. (GRA) 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 12515, 12581 


12444 (AAEC/E—355) Manufacture of phosphatic fertilizers 
and recovery of byproduct uranium: a _ review. Ring, R.J. 
(Australian Atomic Energy Commission Research Establishment, 
Lucas Heights). Nov 1975. 99p. INIS. 

37 tables; 13 figs.; 83 refs. 

The processes used in the production of phosphatic fertil- 
izers are reviewed and those in which uranium can be extracted as 
a byproduct are described in detail. The current status of the 
world and Australian phosphate rock and fertilizer industries is 
described and production figures and marketing information for 
these industries are also presented. Techniques for the recovery of 
byproduct uranium during the processing of phosphate rock to fer- 
tilizers. are also examined in detail. Recovery from wet-process 
— acid by solvent extraction is the most promising ap- 
proach. 


12445 New process for smelting Ningyotoge uranium ores. 
Yamamoto, S. (to Shimane Univ., Matsue (Japan)). Japanese 
Patent 1974-1 1/B/. 14 Feb 1967. 3p. (In Japanese). 

Uranium oxides are separated from uranium ores by adding 
concentrated sulfuric acid to the ore and extracting iron salts by 
shaking the thus produced sulfuric acid solution with a 4:1 ether 
butyl acetate mixture. The process simplifies the production step, 
while producing a large amount of ammonium sulfate as a 
byproduct. In embodiments, the composition of the Ningyotoge 
uranium ore is 55.0% to 63.8% of SiO,, 20.2% to 27.4% of Al,Os, 
2.0% to 5.26% of Fe,O;, 0.5% to 0.6% of TiO,, 0.5% to 1.1% of 
CaO, 0.4 to 1.9% of MgO and 0.05% to 0.085% of U,O,, including 
a trace of B, Cd, V, Mo, Th and Cu. In embodiments, | kg of ore 
in the form of powder of 200 mesh size is weighed. One liter to 
1.5 liter of ION to 13N of H,SO, are added to the sample, then 
heated to about 50°C for 5 hrs. The solution is filtered and con- 
centrated. An equal volume of a 4 mol NaC! solution is added to 
10N or 11N of a sulfuric acid solution. Ferric chloride in the solu- 
tion is extracted by a 4:1 ether butyl acetate mixture. After the 
water phase is removed from the mixed phases, iron salts in the 
ether phase are extracted by an alkali solution to deposit iron ox- 
ides. To the water phase is added 6N of (NH,),CO3.NH,OH to 
remove the aluminum salts. The solution is acidified with 6N- 
HNO, to precipitate (NH,),U,0;. This process is advantageous in 
that the complicated conventional steps are eliminated, no expen- 
sive chemicals are consumed, and no impurities are included. 


12446 Filtration aids in uranium ore p . Ford, H.L.; 
Levine, N.M.; Risdon, A.R. South African Patent 75/2488. 18 Apr 
1975. 10p. 

Priority 9 May 1974 United States. No. 468,793. Available 
from Patents Office, Struben Street, Pretoria. 

A process is claimed of improving the filtration efficiency 
and separation of uranium ore pulps obtained by carbonate 
leaching of uranium ore which comprises treating said ore pulps 
with an aqueous solution of hydroxyalkyl guar selected from the 
group consisting of hydroxyethyl and hydroxypropyl guar in the 
amount of 0.1 and 2.0 Ib of hydroxyalkyl guar per ton of uranium 
ore. 


12447 Method of absorbing UF, from gaseous mixtures in al- 
kamine absorbents. Lafferty, R.H.; Smiley, S.H.; Radimer, K.J. (to 
Energy Research and Development Administration). US Patent 
3,949,050. 6 Apr 1976. Filed date 20 Sep 1948. 6p. 

PAT-APPL-S0,242. 

A method is described for recovering UF, from gaseous 
mixtures by absorption in a liquid. The liquid absorbent must have 
a relatively low viscosity and at least one component of the absor- 
bent is an alkamine having less than 3 carbon atoms bonded to the 
amino nitrogen, less than 2 of the carbon atoms other than those 
bonded to the amino nitrogen are free of the hydroxy radical and 
precipitate the absorbed uranium from the absorbent. At least one 
component of the absorbent is chosen from the group consisting of 
nw diethanolamine, and 3-methyl-3-amino-propane-diol- 
1,2. (BLM) 


FISSION FUELS 


ENRICHMENT 


12448 enrichment method. Bir, R. (to CEA). French 
Patent 2,253,549/A/. 7 Dec 1973. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to an isotope eee 7 yom Ac- 
cording to that method, into a constant magnetic-fie ic 
prism is sent a substantially monokinetic ion beam, the ‘anae of 
said magnetic field being at right angles to that of the velocity of 
perhaps cers fog gdh A portion of the beam of deflected 
ions is collected at the outlet of the magnetic and fed into a 


prism | 
collector, the inlet area of which is smaller than the cross section 
of the deflected ion beam, whereby is collected a mixture enriched 
by at least one of the isotopes. This can be applied to the prepara- 
tion of enriched uranium mixtures. 


12449 _—Isotope separation method. Pozwolski, A.E. French 
Patent 2,253,548/A/. 9 Sep 1974. Sp. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The object of the invention is a method for separating the 
isotopes of an element in the ion state. To that end, the element, 
the isotopes of which are to be separated, is used in the form of an 
ionized salt dissolved in a polar gas, e.g. steam, taken above its 
critical point. lons move much more easily in gases than in liquids 
and, through a gaseous-phase counter-current electrolysis, a fast 
separation of the isotopes is obtained. The invention can be used 
for generating enriched uranium widely used in modern electric 
power-stations, as well as for preparing isotopes for the phar- 
maceutical industry or analysis laboratories. 


12450 Economic considerations on the uranium isotope separa- 
tion by means of ion exchangers. Rohmann, U.; Schindewolf, U. 
(Karlsruhe Univ. (TH) (F.R. Germany). Inst. fuer Physikalische 
Chemie und Elektrochemie; Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Kernverfahrenstechnik). Chem.-ing.- 
Tech.; 47: No. 17, 723(Sep 1975). (In German). 

3 refs. Short communication only. Full text of paper availa- 
ble from Chemie Verl. as microfiche MS 271/75. 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 12576 


(PB—247890) Statement before the Energy and 
Diminishing Materials Committee of the California Legislative As- 
sembly. Legislative testimony. Pa age R.G. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). 18 Nov 1975. 117p. (NUREG—75/114). 
NTIS $5.50. 

This statement provides an overview of the Nuclear Regula- 
tory Commission's safeguards requirements for the protection of 
nuclear power plants, nuclear fuel reprocessing and fabrication 
facilities and special nuclear material in transit. Safeguards mea- 
sures to meet these requirements are employed to prevent the theft 
or diversion of significant amounts of nuclear materials and 
prevent the sabotage of nuclear facilities which would be inimical 
to the national security or to the public health and safety. The 
statement includes a discussion of sabotage vulnerability of nuclear 
reactors, the consequences of theft of nuclear materials and the in- 
creased plutonium handling requirements associated with the 
widescale use of plutonium in light water reactors and the use of 
breeder reactors. (GRA) 


12452 Random drivers for all sizes. Olsen, R.N.; Untermyer, S. 
Il; Miller, H.; Lung, J. (National Nuclear Corp., Redwood City, 
CA). Nucl. Mater. Manage.; 5: No. 3, 127-136(Fal 1976). F 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper discusses two new Random Drivers built by 
NNC. The smaller machine, Mini Random Driver, is designed to 
give high sensitivity for small samples (10 mg Pu). The larger 
machine, Jumbo Random Driver, is to assay material in 
large containers including 200 1 (55 gal) waste barrels and large 
filters. These systems can assay uranium or plutonium in either ac- 
tive or ive modes. A description of each instrument with 
calibration results is presented. 


12453 Gas separation barrier. Kamizyo, E.; Ikeda, H.; 
Nishimoto, T. (to Sumitomo Electric Industries Ltd.). Japanese 
Patent 1974-32,920/B/. 21 Jun 1969. 2p. (In J ). 

Herein disclosed is a barrier which is utilized in the gaseous 
diffusion method for uranium 235 enrichment. The barrier consists 
of a membrane having a permeation factor of 10-*-10~* 
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mol/cm?.cmHg.min. and a support having a porosity of 10 - 60%, a 
sufficient rigidity, and corrosion resistance to uranium hex- 
afluoride. The membrane and reinforcing support for the same are 
bonded together to give a composite barrier which is shaped into a 
cylinder by bending the composite barrier sheet into a U-shape 
until the opposite edges of the sheet meet to from a longitudinal 
flange-like seal along the entire length of the cylinder. 


12454 Improvements to installations for the enrichment of 
uranium through gaseous diffusion. Moreau, P.J.M.; Meuret, P.V. 
(to Campenon Bernard Europe). French Patent 2,253,547/A/. 11 
Dec 1975. 13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to an installation for the enrichment 
of uranium through gaseous diffusion. The installation comprises a 
plurality of vertical isotope separation towers through which circu- 
lates an isotopic mixture of uranium hexafluoride and each of 
which is defined by a tight metal enclosure. A strong structure of 
concrete withstands at least a portion of the stresses undergone by 
each enclosure, while allowing the latter to expand freely. The 
tower lower portion protrudes into a thermal protection enclosure. 
The tower upper portion is reinforced by a concrete coating 
providing the thermal insulation of that portion of the tower. The 
invention applies in particular to installation comprising a large 
number of large towers. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 12618, 14378 


12455 Cascade plant control by timer method. Kiguchi, T.; 
Inoue, K.; Kawai, T.; Senoo, M. (to Hitachi Ltd.). Japanese Patent 
1974-29,560/B/. 28 Dec 1970. 9p. (In Japanese ). 

The present invention relates to a method of controlling 
uranium flow rate through a cascaded centrifuge plant for the pur- 
pose of enriching uranium 235. Such a cascade includes multiple 
gas separation stage each of which consists of a plurality of cen- 
trifuges. The product gas usually includes a large amount of He 
gas, and a cold trap is used to eliminate the He from UF,. The 
cold trap is operated periodically in such a way that the mixed gas 
of He and UF, is cooled to solidify only UF, and then warmed to 
obtain UF, by gasification. In order to operate the plant continu- 
ously, parallel multiple cold traps are operated alternatively. The 
operating conditions in such a complex cascade system are difficult 
to alter by conventional control methods. The present invention 
provides a rapid method of controlling the system when a certain 
percentage of the centrifuges in one stage malfunction. The con- 
trol system consists of timers which are provided one for each cold 
trap to control the operational period of the trap. For example, if 
20% of the centrifuges in a particular stage malfunction, the timer 
period of the cold traps attached to the normally operating cen- 
trifuge within the stage is maintained, and the period of all the 
other centrifuges are changed to 10/8 times that of the initial 
value. In this way the flow volume through all centrifuges except 
that in the particular stage is reduced to 80% of the initial value 
and the operation of the system can be continued with reduced ef- 
ficiency. 


12456 Isotope separation plant. Motoda, H. (to Hitachi Ltd.). 
Japanese Patent 1973-32,560/B/. 28 Dec 1970. 7p. (In Japanese). 

In isotope separation for obtaining enriched uranium by the 
enrichment and depletion of natural uranium, a cascade plant 
based on the centrifuge method is used. Usually, several cen- 
trifuges are put together into a set, and several tens of the sets are 
put together into a module which can be considered a unit. The 
modules are combined into each stage of the cascade. This inven- 
tion adopts interstage modules (blocks) in addition to the conven- 
tional modules within the stage as stated above. That is, a plant for 
isotope separation according to this invention is so constructed 
that centrifuges are connected in cascade and formed into blocks 
and that the blocks are further connected in cascade. By making 
the block a unit, the number of stages decreases, and the control 
of the plant is facilitated. Owing to the decrease in the number of 
stages, the interstage flow rates of product and waste diminish 
sharply in comparison with those in the prior art. Whereas it is dif- 
ficult in the prior art to directly extrapolate the characteristics of a 
practical plant on a large scale from the characteristics of a small- 
scale cascade, it is ible according to this invention to deter- 
mine the characteristics of the whole plant by using test equipment 
on the block scale. 


12457 Centrifuge assembly. Inoue, K. (to Hitachi Ltd.). 

Japanese Patent 1974-14,501/B/. 15 Feb 1971. 4p. (In Japanese). 
Where a large number of centrifuges are uired as in a 

uranium enrichment plant, a gas centrifuge assembly in which a 
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plurality of rotary drums (centrifuges) are housed within a single 
container is sometimes used. The rotary drums are rotated at high 
speed in an identical direction. In the assembly, the windage loss is 
calculated as the heat of friction in a gas (nitrogen under low pres- 
sure) in the interspace between each rotary drum and a fixed drum 
surrounding it, the friction being ascribable to the relative speed 
between the rotary and fixed drums. As a result of this heat 
generation, the required power of a motor for the rotary drum in- 
creases, and means for eliminating the heat are required. In a gas 
centrifuge assembly according to this invention, adjacent rotary 
drums differ in their direction of rotation, and the adjoining parts 
of the fixed drums of the adjacent rotary drums communicate with 
eath other. Thus, windage loss can be reduced. 


12458 Isotope separation by thermally driven countercurrent 
gas centrifuge. Matsuda, T. (Kyoto Univ., Yoshida). J. Nucl. Sci. 
Technol. (Tokyo); 12: No. 8, 512-518(Aug 1975). 

Uranium enrichment in a thermally driven countercurrent 
gas centrifuge is studied theoretically on the basis of Olander’s 
separation theory and the short-bowl flow solution proposed 
recently by Sakurai and Matsuda. The separation factor is com- 
puted and compared with experimental results by Groth. Agree- 
ment of the computer results with experiment is fairly good, except 
for very low feed rates. Further improvements are discussed. 20 
refs. 


LASER EXCITATION 


12459 Isotope separation device. Forsen, H.K. (to Jersey 
Nuclear-AVco Isotopes, Inc.). French Patent 2,255,939/A/. 27 
Dec 1974. Priority date 27 Dec 1973, United States of America 
(USA). 19p. (In French). 

According to the invention, a source directs a vapour 
stream of the substance from which an isotope is to be separated 
into a separator. Two lasers provide a composite beam through 
which is obtained in the separator, an ionization endowed with 
isotopic selectivity resulting from the spacing between the absorp- 
tion lines of the spectra of the various isotopes. The ionized 
isotopes are magnetically deflected so as to be separated from the 
other isotopes. The deflecting magnetic field is reduced to a 
minimum during the pulses of the ionization inducing lasers so as 
to prevent the absorption lines of the various isotopes from 
broadening and overlapping through Zeeman effect. The invention 
can be used for separating uranium isotopes. 


12460 Device for carrying out isotope separation by means of 
laser radiation.. Forsen, H.K. (to Jersey Nuclear-Avco Isotopes, 
Inc.). French Patent 2,255,940/A/. 27 Dec 1974. Priority date 27 
Dec 1973, United States of America (USA). 1 6p. (In French). 

A stream of particles containing several isotopes is 
generated by a source and passes through a separating chamber in 
which is received a laser radiation adapted to induce a selective 
ionization. Only those particles corresponding to a given isotope 
undergo ionization then are deflected by a magnetic field so as to 
be collected apart from the other components of the particle 
stream. According to the invention, the relative polarization of the 
laser radiation and the deflecting magnetic field is so determined 
as to reduce to a minimum the broadening of the absorption lines 
through Zeeman effect. The invention can be used for enriching 
uranium. 


12461 Method and device for extracting ions from a partly 
ionized plasma, by means of a magnetic field gradient. Schmidt, G.; 
Halpern, G.M.; Thomas, W.R.L. (to Jersey Nuclear-Avco Isotopes, 
Inc.). French Patent 2,255,941/A/. 27 Dec 1974. Priority date 27 
Dec 1973, United States of America (USA). 13p. (In French). 

By creating adiabatic motion conditions for charged parti- 
cles in the magnetic field, the selectively ionized particles will be 
led to follow the magnetic field lines in the field weakening 
direction. This direction is made different from the general particle 
motion direction in order to extract these ions from the plasma. 
The thus-extracted ions are deposited on a collecting surface in a 
greater proportion than in the plasma. The invention makes it 
possible to separate ions from a plasma by means of a single mag- 
netic field, wich permits to place the extracting means outside the 
plasma contaminating medium. 


12462 Laser with stabilized wavelength. Itzkan, I.; Pike, C.T. 
(to Jersey Nuclear-Avco Isotopes, Inc.). French Patent 
2,258,723/A/. 17 Jan 1975. Priority date 17 Jan 1974, United 
States of America (USA). I 1p. (In French). 

A laser comprising a laser effect cell energized by a pump- 
ing laser for generating an outlet beam is characterized by a Fabry- 
Perot standard filter with a temperature regulator for forming, 
between two detectors, interference fringes which vary in relation 
with the frequency difference with respect to a pre-determined ab- 
sorption line, for obtaining, through an amplifier, an error signal 
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for a piezoelectric control device adapted to change the angular 
game of another Fabry-Perot standard filter, so as to induce a 
ine adjustment of frequency to the desired value along a beam 
reflected by a dichroic mirror towards the laser main beam in 
order to accurately adjusting the frequency of the latter. Such a 
laser is suitable, in particular, for a uranium enrichment device. 


12463 Laser isotope separation. Robinson, C.P.; Reed, J.J.; 
Cotter, T.P.; Boyer, K.; Greiner, N.R. (to Energy Research and 
Development Administration). US Patent Application 636,343. 26 
Nov 1975. vp. 

A process and apparatus for separating isotopes by selective 
excitation of isotopic ies of a volatile compound by tuned laser 
light is described. A highly cooled gas of the volatile compound is 
produced in which the isotopic shift is sharpened and defined. Be- 
fore substantial condensation occurs, the cooled gas is irradiated 
with laser light precisely tuned to a desired wavelength to selec- 
tively excite a particular isotopic species in the cooled gas. The 
laser light may impart sufficient energy to the excited species to 
cause it to undergo photolysis, photochemical reaction or even to 
photoionize. Alternatively, a two-photon irradiation may be ap- 
plied to the cooled gas to induce photolysis, photochemical reac- 
tion or photoionization. The process is particularly applicable to 
the separation of isotopes of uranium. 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 12437, 12452, 14234, 14237, 
14240, 14242, 14249, 14305 


12464 Computer-assisted nuclear fuel manufacture. Maloney, 
J.P.; Schaumann, S.M.; Stone, E. (E.I. du Pont de Nemours and 
pat Aiken, SC). Nucl. Mater. Manage.; 5: No. 3, 409-424(Fal 
). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

At the ERDA Savannah River Plant, a process monitor, 
which incorporates an online digital computer, assists in manufac- 
turing fuel elements used to produce nuclides such as plutonium, 
tritium, and californium in the plant’s nuclear reactors. Also, in- 
ventory functions assist in safeguarding fissile material and protect- 
ing against accidental nuclear criticality. Terminals at strategic lo- 
cations throughout the process area enable production operators to 
send and receive instructions and information on each manufactur- 
ing step. 


12465 Hidden inventory and safety considerations. Anderson, 
A.R. (UKAEA, Harwell, Eng.); James, R.H.; Morgan, F. Nucl. 
Mater. Manage.; 5: No. 3, 525-532(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Preliminary results are described of the evaluation of 
residual plutonium in a process line used for the production of ex- 
perimental fast reactor fuel. Initial attention has been focussed on 
a selection of work boxes used for processing powders and solu- 
tions. Amounts of material measured as ‘hidden inventory’’ are 
generally less than 0.1 percent of throughput but in one box con- 
taining very complex equipment the amount was exceptionally 
about 0.5 percent. The total surface area of the box and the in- 
stalled equipment appears to be the most significant factor in 
determining the amount of plutonium held-up as ‘’hidden invento- 

"' representing an average of about 4 x 10~* g cm™*. Present 

results are based on gamma spectrometer measurements but 
neutron techniques are being developed to overcome some of the 
inherent uncertainties in the gamma method. It is suggested that 
the routine use of sample plates of known surface area would be 
valuable in monitoring the deposition of plutonium in work boxes. 


12466 Process for preparing uranium carbonitride. Ugajin, M.; 
Takahashi, I. (to Japan Atomic Energy Research Inst., Tokyo 
(Japan)). Japanese Patent 1974-45,080/B/. 5 Sep 1969. 7p. (In 
J ) 


In the conventional production of uranium carbonitride 
UCsub(x)Nsub(y) (x+y=1, x not equal 0, y not equal 0) as a reac- 
tor fuel, the partial pressure of N, must be strictly controlled in 
order to prevent the formation of UC, which carburizes the stain- 
less steel-made container to make it fragile. Herein provided is a 
new process for preparing UCsub(x)Nsub(y) in which the partial 
pressure of N, may be arbitrary. The process comprises fusing 
uranium carbide or a mixture of metallic uranium and graphite 
(the atomic ratio U:C=1:0.76 to 0.94) in the presence of metallic 
W or Mo and N, gas (0.02 to 1.2 atm). The W or Mo reacts with 
the formed UC, to convert it to harmless UWC, or UMoC,. The 
minimum yr. of W or Mo to be added can be predicted by 
referring to a U-C-W (or Mo)-N quaternary phase diagram (given 
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in the specification), so far as the quantities of U and C and the 
partial pressure of N, are known. In one example, metallic urani- 
um (1 mole), graphite (0.89 mole) and metallic W (0.07) were 
fused in an atmosphere of N,+Ar (tota! ogy 0.7 atm, N, 0.45 
atm) in a vacuum arc furnace (15 to 20 V, 90 to 250A) for about 
2 minutes. This was repeated 7 times to yield 93.4% by mole of 
UCsub(0.82)Nsub(0.18) together with 6.6% by mole of UWC,. 


12467 Reaction sintering of uranium monocarbide. Zope, B.D.; 
Moorthy, V.K. (Bhabha Atomic Research Centre, Bombay (India). 
ad Div.). Trans. Indian Ceram. Soc.; 34: No. 3, 51-59(May 
1975). 


7 refs., 6 figures. 

High density (95% theoretical) single-phase uranium 
monocarbide has been fabricated by warm pressing a mixture of 
suitably sized dicarbide and uranium metal powders at 800°C at 
675 kg/cm? for 5 minutes and by subsequent sintering at 600°- 
1000°C. The high density and the single phase structure could be 
retained upto 1800°C, though some grain growth occurs during 
this treatment (from 15 to 50 microns). The relatively low tem- 
perature reaction sintering technique enables production of high 
density pellets with controlled microstructure, free from other 
phases. 


12468 Techniques for quality inspection of coated fuel particles. 
Iwamoto, K.; Ikawa, K. (Japanese Atomic Energy Research Inst., 
Takai-mura). J. Nucl. Sci. Technol. (Tokyo); 12: No. 7, 450- 
455(Jul 1975). 

Summary of techniques, which include random sampling of 
particles by two-stage sampling, measurement of kernel diameter 
and coating thickness by metallography and X-ray microradiog- 
raphy, determination of density Hg displacement; m-xylene pyc- 
nometry and sink-float technique, determination of the crystallite 
orientation of pyrolytic carbon, assessment of uranium contamina- 
tion C/Si ratio of SiC layer by chlorination, and measurement of 
the crushing strength of particles and quality evaluation based on 
statistical treatment of the data are described. 7 refs. 


12469 Apparatus for the production of spherical metal oxide or 
metal carbide particles. Langen, H.; Naefe, P. (to Kernforschung- 
sanlage Juelich G.m.b.H. (F.R. Germany)). German(FRG) Patent 
2,363,827/A/. 21 Aug 1975. 13p. (In German). 

2 figs. 

An improvement on the known method of the patent claim 
P21 47 472.6-41 is proposed which considerably reduces the 
hitherto necessary quantity of ketone and thus renders the method 
more economical. In the manufacture of spherically shaped metal 
oxide or metal carbide particles according to the above method, an 
aqueous metal salt solution is added dropuise to a ketone or a 
ketone mixture which is in a container placed over an aqueous 
solution of ammonia and is enriched with ammonia. The aqueous 
metal salt solution is introduced by an injection tube which ts sur- 
rounded by a sleeve through which a stream of ketone flows which 
influences the drop formation. The invention now suggests the al- 
teration of the orifice of the injection tube, the shape of the sleeve 
channel surrounding it, and the distance of one to the other (2 dia- 
grams). 


12470 Prediction of the inert gas solubilities in stoichiometric 
molten UO,. Gunnerson, F.S.; Cronenberg, A.W. (New Mexico 
Univ., Albuquerque (USA). Dept. of Nuclear Engineering). J. 
Nucl. Mater.; 58: No. 3, 311-320(Dec 1975). 

To analyze the effect of fission gas behaviour on fast reactor 
fuels during a hypothetical overpower transient, the solubility 
characteristics of the noble gases in molten UO, have been as- 
sessed. To accomplish this, a theoretical estimation of such solu- 
bilities is made by determining the reversible work required to in- 
troduce a hard sphere, the size of the gas atom, into the liquid sol- 
vent. Results indicate that the solubility of the noble gases in mol- 
ten UO, is quite low, the molar fraction of gas-to-liquid being ap- 
proximately 10-*. Such a low solubility of fission gases suggests 
that for preirradiated fuels, added swelling or formation may occur 
upon melting. In addition, such low solubility potential indicates 
that the fission s do not play an appreciable role in the frag- 
mentation of molten UO, upon quenching in sodium coolant. 


12471 Investigation of the particle movements in conical 
fluidized beds the tracer method. A contribution to the coat- 
ing of HTR fuel particles. Penkalla, H.J.; Gyarmati, E.; Nickel, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorwerkstoffe und Heisse Zellen). PP 363-366 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel 
elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 4 refs. Short communication only. 
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12472 Role of cesium iodide on the development of fuel- 
cladding reactions. Aubert, M.; Calais, D., Le Beuze, R. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 
J. Nucl. Mater.; 60: No. 3, 279-290(Jun 1976). (In French). 

TEM of thin foils taken from irradiated fuel element 
((UPu)Osub(2-x) fuel in type 316 stainless steel cladding) shows 
precipitates rich in iron and chromium in the fuel, together with a 
reduction of chromium content in the cladding. Simulation experi- 
ments have been undertaken out-of-pile to study the compatibility, 
both isothermal and in thermal gradients, of the steel/CsI and 
steel/(CsI + UO,) system, making use of metallography, X-ray dif- 
fraction and a analysis, with a view to gaining a better 
understanding of the reactions at the fuel cladding interface in 
reactor service. The results of the simulation anc reactor-irradation 
experiments have enabled the preparation of a_ transport 
mechanism in the gas phase, of van Arkel type, involving stainless 
steel (at low temperature), (UPu)Osub(2+-x) (at high tempera- 
ture) cesium iodide serving as vector. This transport mechanism 
which essentially involves displacement of magnanese, chromium 
and iron from cold zones to hot zones, is possible only in the 

resence of an oxygen source (and the mixed oxide, 
(UPu)Osub(2+-x), in particular ). 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 12437, 12540, 12541, 12543, 
12544, 12546, 12548, 12555, 12579, 12622, 12623, 12624, 12967 


12473 (AED-Conf—75-404-030) Radiolytic disintegration of 
chromatographic carrier materials by fission product solutions. 
Wenzel, U.; Buch, R. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany). Inst. fuer Chemische Technologie). 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Chemische Technologie). 1975. 10p. (In German). (CONF- 
7509112—20). INIS. 

From General meeting of the German Chemical Society; 
Koeln, German, Federal Republic of (F.R. Germany) (8 Sep 
1975). 

5 figs.; 3 tabs.; 2 refs. 

Models were developed and experimentally tested to deter- 
mine the radiation dose in chromatographic separation beds, as 
used, e.g., in the reprocessing of nuclear fuels to clean the end 
flows. Various models are thus necessary for a, B, and y emitters 
in the solutions containing fission products and actinides due to 
the different ranges of radiation. The results show that a suffi- 
ciently accurate assessment of the radiation exposure of the carrier 
material is thus possible. ~ 


12474 (AED-Conf—76-004-003) Planning of a large German 
reprocessing plant for nuclear fuel. Issel, W. (Kernbrennstoff- 
Wiederaufarbeitungsgesellschaft m.b.H., Eggenstein-Leopoldshafen 
a Germany)). 1976. 2p. (In German). (CONF-760139—13). 


From Symposium on waste disposal in nuclear engineering; 
Mainz, German, Federal Republic of (F.R. Germany) (19 Jan 
1976). 

Short communication only. 


12475 (AED-Conf—76-004-01 1) The international 
reprocessing situation. Sornein, J. (CEA Centre de Marcoule, 30 - 
Bagnols-sur-Ceze (France); CEA Centre de La Hague, 50 - Cher- 
bourg (France)). (CEA Centre de Marcoule, 30 - Bagnols-sur- 
Ceze (France)). 1976. 18p. (CONF-760139—12). INIS. 

From Symposium on waste disposal in nuclear engineering; 
—— German, Federal Republic of (F.R. Germany) (19 Jan 
1976). 

4 figs.; 5 tabs.; 5 refs. 

It is investigated what volume and availability of 
reprocessing capacity is needed for LWR (and AGR) fuel elements 
for Western Europe, USA, and Japan during the period from 1980 
to 1990. Taking into account the technical, financial, and licensing 
difficulties, an optimistic and pessimistic assessment is made espe- 
cially for Western Europe, and from the findings conclusions are 
drawn for spent fuel element storage and nuclear power plant con- 
struction. 


12476 (ARH-ST—139) Research and Engineering Division 
semiannual report. KK Process Development and Technology, 
November 1, 1975—April 30, 1976. Manry, C.W.; Cramer, G.W. 
(eds.). (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 
Jun 1976. Contract E(45-1)-2130. 137p. Dep. NTIS $6.00. 

This document is the final semiannual report of the activi- 
ties supported by KK funds in the areas of process development. 
These activities have the goal of improving the performance of the 
DLC) plutonium processing and waste management programs. 

) 
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12477 (INER—0204) Studies on the adsorption behaviors of 
protactinium-233 on silica gel and unfired Vycor glass in nitric acid 
medium. Chang, H.P.; Ting, G. (Institute of Nuclear Energy 
Research, Lung-Tan (Taiwan)). Sep 1976. 35p. Dep. NTIS (US 
Sales Only) $4.00. 

The effect of nitric acid concentration (0.5 to 10 M) on the 
adsorption behaviors of protactinium-233 on unfired Vycor glass 
and acidified silica gel was studied. For application of the results 
to the separation of protactinium-233 from irradiated thorium, the 
effect of thorium concentration, hydrofluoric acid concentration (0 
to approximately 0.04 M), and aluminum concentration (0 to ap- 
proximately 0.4 M) were studied. The distribution coefficients of 
protactinium on both sorbents decrease with increasing tempera- 
ture. Finally, column operation for the separation and decon- 
tamination of tracer amount protactinium-233 is performed in the 
presence of thorium. 4 tables, 8 fig. 


12478 (ORNL/TM—5660) LWR fuel reprocessing and recycle 
program. Quarterly report, July 1—September 30, 1976. Vondra, 
B.L. (Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Con- 
tract W-7405-ENG-26. 130p. Dep. NTIS $6.00. 

Two additional dissolutions were made using irradiated fuel 
for the H.B. Robinson II reactor; the solids are being charac- 
terized. An extension of time was given for bid proposals for a 
model '/,-ton/day voloxidizer. Preliminary heat transfer tests of a 
rotary kiln voloxidizer were completed. Residence times were mea- 
sured in a 6-in. dia. tube; results were in agreement with those ob- 
tained in a previous test with a commercial kiln. The remaining 
fluorocarbon adsorption process pilot-plant tests scheduled under 
campaign 3 were completed; more than 99.99% of the carbon 
dioxide and xenon impurities were removed. Studies of stainless 
steel corrosion by R-12 solutions in presence of iodine and water 
are continuing. Methyl iodide was found to be miscible in R-12. 
An ORNL/SRL survey study was made of commercial and poten- 
tial spent LWR fuel reprocessors to identify unresolved shearing 
and related head-end problems. Areas of difficulty were 
categorized as: (A) mechanical technology, (B) safety technology, 
(C) waste disposal, and (D) a pressing need for an LWR fuel 
Reference Information Center. A new hot-cell domestic shearing 
system must be developed, and remote operability and main- 
tenance must be demonstrated at high throughputs. 22 tables, 10 
fig. (DLC) 


12479 (UCRL—78585) Containment and recovery system for 
fuel-reprocessing plants. Galloway, T.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 25 Aug 1976. Contract 
W-7405-ENG-48. 10p. (CONF-760822—25). Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

Tritium containment and removal problems in a fuel- 
reprocessing plant are identified and conceptual process designs 
for reducing emissions to the environment to below | Ci/day are 
studied. The conceptual design recommended would allow an air 
atmosphere in the reprocessing-plant hall and would use a continu- 
ous-catalytic-oxidizer/molecular-sieve-adsorber cleanup system to 
maintain a 40-yCi/m* tritium level (5 ~Ci/m* HTO) against 180 
Ci/day leakage from components and process piping. 


12480 Closing the nuclear fuel cycle: the impact of indecision. 
Schubert, A.E. (Allied-General Nuclear Services, Barnwell, SC). 
Nucl. Mater. Manage.; 5: No. 3, 43-56(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The supply-demand reprocessing capacity problem caused 
by failure to close the ‘’back end’’ of the fuel cycle is discussed. 
An economic study was conducted by Allied-General of the effects 
of '’throwaway”’ fuel cycle; results show that the reprocessing al- 
ternative with U and Pu recycle is clearly superior economically to 
the ‘’throwaway”’ alternative, with a net benefit of $10 million per 
year per reactor. Obstacles to private enterprise in reprocessing 
and recycle are next considered, and some possible solutions to 
delays in closing the ‘’back end’’ of the fuel cycle are discussed. 
(DLC) 


12481 Karlsruhe nuclear research center. Main activities. Karl- 
sruhe, F.R. Germany; GfK ([{nd]). 22p. 

With figs. 

The article reports on problems of securing the fuel supply 
for nuclear power generation, on reprocessing and ultimate storage 
of radioactive material, on the safety of nuclear facilities, on new 
technologies and basic research, and on the infrastructure of the 
Karlsruhe nuclear research center, as well as finance and adminis- 
tration. 


12482 Standard for design criteria for decommissioning of 
nuclear fuel plants. Graham, H.B. (Oak Ridge Na- 
tional Lab., TN). Nucl. Mater. Manage.; 5: No. 3, 495-500(Fal 
1976). 





MAR. 31, 1977 


From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The Nuclear Regulatory Commission requires that applica- 
tions for the licensing of nuclear fuel reprocessing facilities include 
a statement regarding the licants’ plans for decommissioning 
these facilities at the termination of process operations. This stan- 
dard provides guidance to designers by providing specific func- 
tional criteria for structures and systems and by establishing nor- 
mal operating criteria to minimize problems during the decommis- 
sioning operations. 


12483 Method and a tus for reducing rods or tubes of a 
bundle to stubs, in of a bundle of nuclear fuel elements. 
Cherel, G.; Tucoulat, D. (to Saint-Gobain - Techniques Nouvelles, 
92 - Courbevoie (France)). French Patent 2,257,983/A/. 11 Jan 
1974. 1p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a method for reducing rods or tubes 
of a bundle to stubs, in particular pencils of a bundle of nuclear 
fuel elements. That method is characterized in that the pencils are 
first released from the bundle and in that at least one of said pen- 
cils is, thereafter, withdrawn from the bundle and submitted to 
step by step movements, whereas it is clamped and immobilized 
between these movements, a stub being sheared off from the pen- 
cil while the latter is being clamped and immobilized. 


12484 Reprocessing of highly depleted oxidic nuclear fuels in 
the WAK. Huppert, K.L.; Wiese, H. (Gesellschaft zur Wiederaufar- 
beitung von Kernbrennstoffen m.b.H., Eggenstein-Leopoldshafen 
(F.R. Germany)). pp 319-322 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and 
— technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 
_— From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
). 

2 figs.; 1 ref. 

The experience recently gained in the field of chemical 
methods is described, especially the removal of the specific 
disturbances caused by the high burn-up of the fuel. 


12485 Assessment of alternatives for the chemical flow chart of 
a large reprocessing plant. Koch, G.; Ochsenfeld, W.; Schmieder, 
H.; Weinlaender, W. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Heisse Chemie). pp 327-330 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, 
fuel cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

one From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

13 refs. 

The design of the flowsheet aims mainly at the optimization 
of the waste gas and MAW treatment, at the minimization of the 
waste by extensive application of salt-free methods, at increasing 
the operational safety and system availability by improvements in 
the field of the single extraction cycles, as well as at applying new 
construction materials and fast controllable methods. 


12486 Design criteria for the handling of Pu in a large 
reprocessing plant. Kuhn, K.D. (Kernbrennstoff-Wiederaufar- 
beitungsgesellschaft m.b.H., Eggenstein-Leopoldshafen (F.R. Ger- 
many)). pp 486-489 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab. Short communication only. 


12487 The KEWA concept for fuel element reception and 

storage. Kunze, P. (Kernbrennstoff-Wiederaufarbeitungsgesellschaft 

m.b.H., Eggenstein-Leopoldshafen (F.R. Germany)). pp 482-485 

of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 

Fuel elements, fuel cycle and isotope technique. Eggenstein- 
en, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. 

Concept of the fuel element storage unit as the first partial 
construction to be built of the nuclear fuel reprocessing plant in 
the FRG is presented, and main differentiating characteristics com- 
pared to plants abroad. 

12488 Status of the development activities for HTGR 


reprocessing. Merz, E.; Kaiser, G. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Chemische Technologie). pp 


FISSION FUELS 1293 


331-334 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 
1976) From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

2 figs.; 3 refs. 

Report on the state of the JUPITER project in the Kern- 
ow Juelich, and extended research and development 
work. 


12489 Experience in the processing of highly depleted LWR 
and FBR fuels in the MILLI test plant. Ochsenfeld, W.; Bleyl, H.J.; 
Ertel, D. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. 
fuer Heisse Chemie). pp 323-326 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and 
—- technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


1 fig.; 2 tabs.; 3 refs. 

The applicability of the Purex process for the reprocessing 
of highly spent FBR and LWR fuels was to be tested by the 
described experiments, and the necessary improvements are in- 
dicated. The individual extraction cycles are briefly described and 
the decontamination factors achieved for the uranium and plutoni- 
um product solutions are shown. 


12490 Nuclear criticality safety in the reprocessing of nuclear 
fuels. Thomas, W. (Technische Univ. Muenchen, Garching (F.R. 
Germany). Lab. fuer Reaktorregeiung und Anlagensicherung). pp 
501-505 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 3 tabs. Short communication only. 


12491 Use of hafnium as a heterogeneous neutron poison in 
ing plants. Warnecke, E. (Kernforschungszentrum Karl- 

sruhe (F.R. Germany). Inst. fuer Heisse Chemie); Comper, W. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Abt. Reaktor- 
betrieb und Technik); Poetzschke, M. (Metallgesellschaft A.G., 
Frankfurt am Main (F.R. Germany)). pp 506-509 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, 
fuel cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 tabs.; 12 refs. Short communication only. 


12492 Iodine treatment in fuel dissolution. Henrich, E.; Herr- 
mann, F.J.; Weinlaender, W. (Kernforschungszentrum Karlsruhe 
(F.R. Germany)); Dedaldechamp, P.; Goumandy, J.P.; Leseur, A. 
pp 351-354 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 5 refs. Short communication only. 


12493 Theoretical investigations of the criticality in the head 
elemen' 


end of the reprocessing of HTR fuel ts. Boehnert, R. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Chemische Technologie ); Muenster, M. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Chemische Technologie; Technische Hochschule Aachen 
(F.R. Germany). Lehrstuhl fuer Reaktortechnik). pp 514-517 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel 
elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 4 refs. 

While there are enough exact experimental and theoretical 
data to guarantee a safe layout of the process equipment for all 
process stages in the reprocessing of spent LWR fuel elements, this 
is not the case for most of the process equipment for HTR fuel 
element reprocessing. To some extent, this is due to the different 
course of the process, but the main reasons are the considerably 
higher concentration of fission products and the use of ™U 
characterizing the external fuel cycle of HTR-type reactors. The 
results of the theoretical studies on the criticality safety design of a 
combustion reactor for use in the HTR HEAD END illustrate the 

roblems connected with the application of these criticality calcu- 
ations to comparable process equipment for HTR reprocessing. 
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12494 (ERDA-tr—206) Re ing of fast reactor fuels in 
France. Sautéron, J.; Boudry, J.C.; Bourgeois, M.; Le Bouhellec, J.; 
Miquel, P. (CEA, 75 - Paris (France)). 1976. Translation of 
French report. (CONF-760576—4). -_— ae. NTIS $4.00. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

For a long time, the CEA has been expending a major effort 
on a line of sodium-cooled fast neutron reactors, particularly the 
reprocessing of the fuels of this line: operation of the Hague AT, 
plant, which processes the fuel irradiated in the Rapsodie, labora- 
tory and chemical engineering studies at Fontenay-aux-Roses. Nu- 
merous problems remain to be solved before the reprocessing 
reaches the industrial stage including high specific activity, heat 
evolution, insoluble residues, handling of large amounts of plutoni- 
um, and packing of waste. A major R and D program is therefore 
undertaken for the purpose of solving these problems in the 
desired time (laboratory, chemical engineering, AT, plant, Mar- 
coule pilot plant, full-scale tests of prototypes, and design studies). 
The experience acquired and the studies in progress are described 
for the operations undergone by the fuel prior to reprocessing 
(deactivation, handling, extraction of sodium, and transportation); 
aqueous reprocessing (initial processing, dissolution and prepara- 
tion of the solution, and solvent extractions); dry reprocessing 
(volatilization of hexafluorides); and special problems posed by the 
waste (solid, liquid, and gaseous). 


12495 Nuclear reprocessing bet. Gruhier, F. Sci. Avenir; No. 
347, 22-27(Jan 1976). (In French). 

Problems associated with nuclear fuel reprocessing (in par- 
ticular light water reactor fuels) are represented: techniques in- 
volved, release of radioactive elements, waste storage, criticality 
risk, personnel irradiation, costs. 


12496 Temperature effect on the extraction of “Pa, “Zr, “Nb, 
and 'Ru by tributylphosphate in kerosene. Chen, C.C.; Ting, G. 
(Inst. of Nuclear Energy Research, Lung-Tan, Taiwan). Nucl. Sci. 
J. (Taiwan); 13: No. 1, 1-8(Mar 1976). 

Temperature effects on the extraction of **Pa, *Zr, *Nb 
and '*Ru by tributylphosphate (TBP) were studied at different 
nitric acid concentration (1 to 3N), and solvent composition (5 to 
30% TBP in kerosene) from 10 to 60°C. The results indicated that 
the distribution coefficients of **Pa, *Nb and '*Ru decreased with 
increasing temperature, but, the distribution coefficient of “Zr 
revealed a minimum in the temperature range 28 to 31°C. Protac- 
tinium and fission products of zirconium, niobium and ruthenium 
are the most difficult radionuclides to separate in the thorium fuel 
reprocessing. This investigation was undertaken to establish a 
better decontamination condition in the separation of uranium and 
thorium from irradiated thorium oxide. 


12497 Reprocessing in Europe. Rossney, G. (United Reproces- 
sors G.m.b.H., Karlsruhe (F.R. Germany)). Nucl. Eng. Int.; 21: 
No. 242-243, 20-21(Apr 1976). 

The status of reprocessing activities within the member or- 
ganizations of United Reprocessors is reviewed. The U.K. govern- 
ment has approved overseas deals by BNFL which will help to pay 
for their planned plant of 1000 te U p.a. at Windscale. In Germany 
KEWA has selected a site at Aschenburg as a fuel cycle centre 
where they plan to build a utility financed reprocessing plant of 
1500 te U p.a. France has formed a new fuel cycle corporation, 
Cogema, which hopes to participate in the large volume of 
Japanese business negotiated by BNFL. United Reprocessors have 
agreed to pool their technology which may be available to or- 
ganisations wishing to construct reprocessing plants in their own 
countries. 


12498 Separation by solvent extraction. Holt, C.H. Jr. (to 
Energy Research and Development Administration). US Patent 
3,949,048. 6 Apr 1976. Filed date 24 Jul 1950. 8p. 

PAT-APPL-175,543. 

In a process for separating fission product values from U 
and Pu values contained in an aqueous solution, an oxidizing agent 
is added to the solution to secure U and Pu in their hexavalent 
state. The aqueous solution is contacted with a substantially water- 
immiscible organic solvent with agitation while the temperature is 
maintained at from -1 to -2°C until the major part of the water 

resent is frozen. The solid ice phase is continuously separated as 
it is formed and a remaining aqueous liquid phase containing fis- 
sion product values and a solvent phase containing Pu and U 
values are separated from each other. The last obtained part of the 
ice snag is melted and added to the separated liquid phase. The 
resulting liquid is treated with a new supply of solvent whereby it 
is practically depleted of U and Pu. 


12499 Dissolver vessel bottom assembly. Kilian, D.C. (to Ener- 

gy Research and Development Administration). US Patent 

3,958,948. 25 May 1976. Filed date 8 Jan 1975. 4p. 
PAT-APPL-539,547. 
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An improved bottom assembly is provided for a nuclear 
reactor fuel reprocessing dissolver vessel in which fuel elements 
are dissolved as the initial step in recovering fissile material from 
spent fuel rods. A shock-absorbing crash plate with a convex upper 
surface is disposed at the bottom of the dissolver vessel so as to 
provide an annular space between the crash plate and the dissolver 
vessel wall. A sparging ring is disposed within the annular space to 
enable a fluid discharged from the sparging ring to agitate the 
solids which deposit on the bottom of the dissolver vessel and ac- 
cumulate in the annular space. An inlet tangential to the annular 
space permits a fluid pumped into the annular s through the 


inlet to flush these solids from the dissolver vessel through tangen- 
tial outlets oppositely facing the inlet. The sparging ring is pro- 
tected against damage from the impact of fuel elements being 
charged to the dissolver vessel by making the crash plate of such a 
diameter that the width of the’ annular space between the crash 
plate and the vessel wall is less than the diameter of the fuel ele- 
ments. | claim, 2 drawing figures. 


12500 Extraction data for uranium, plutonium, americium, zir- 
conium and ruthenium in the system HNO,-Levextrel-TBP. Smits, 
D. (Farbenfabriken Bayer A.G., Leverkusen (F.R. Germany)); 
Ochsenfeld, W.; Tullius, E. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Heisse Chemie). Kerntechnik; 18: No. 
6, 258-261(Jun 1976). (In German, English). 

3 figs.; 4 tabs.; 17 refs. 

This paper reports on some basic data required for the use 
of Levextrel-TBP for the separation of actinides and fission 
products. These data include the distribution coefficients of the 
metals concerned, removal of the TBP decomposition products 
and solubility of TBP in nitric acid solutions. The distribution data 
determined here suggest that this extraction chromatographic 
system may not only be used for uranium separation and purifica- 
tion but also for the purification of Pu of Am before fabrication of 
nuclear fuels containing Pu. A further possible application is found 
in the separation of the actinides from the low- and medium-activi- 
ty waste effluents of reprocessing plants. 


12501 Purex process for the reprocessing of nuclear fuels with 
high Pu _ content and high burn-up. Baumgaertner, F. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Heisse Chemie; Heidelberg Univ. (F.R. Germany). Lehrstuhl fuer 
Radiochemie). Kerntechnik; 18: No. 6, 245-252(Jun 1976). (In 
German, English). 

The Purex process was originally developed for the 
reprocessing of fuel elements of low plutonium content (parts per 
thousand) and correspondingly low burn-up. The 10 to 100 times 
higher plutonium content and higher burn-up of power reactor 
fuels were expected to cause serious difficulties during Purex 
reprocessing. Therefore, elsewhere alternative reprocessing 
methods have been developed. The Purex medium, however, 
shows several more favorable chemical properties than those of- 
fered by alternative processes. After detailed investigations and 
development work, typical fuel samples of future reactors have 
been successfully reprocessed in an adjusted Purex process. The 
results with kg-amounts of fuels show that good chances exist for 
reprocessing even future fuels of high plutonium content (15%) 
and high burn-up (60 MWd/kg) i.e. fast breeder fuels by an ad- 
justed Purex process. 


12502 Reprocessing of irradiated nuclear fuels on a semi-indus- 
trial scale. Huppert, K.L.; Schulze, K.P.; Wiese, H. (Gesellschaft 
zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eggenstein- 
Leopoldshafen (F.R. Germany)). Kerntechnik; 18: No. 6, 262- 
267(Jun 1976). (In German, English). 

5S figs.; 7 refs. 

In the reprocessing of nuclear fuels from power reactors the 
main areas of interest at present are the processing of fuels with 
high burnups, minimization of the quantities of wastes and limita- 
tion of emissions. The operating experience accumulated at the. 
WAK shows that the PUREX process is suitable for the complex 
technology of chemical reprocessing. Various process engineering 
improvements provide the necessary preconditions for the con- 
struction of a large plant. 


12503 Concept of a large nuclear fuel reprocessing plant in the 
Federal of Germany. Issel, W. (Kernbrennstoff-Wiederau- 
farbeitungsgesellschaft m.b.H., Eggenstein-Leopoldshafen (F.R. 
Germany)). Kerntechnik; 18: No. 6, 268-271(Jun 1976). (In Ger- 
man, English). 

I fig. 

This paper presents the main features of a concept of a 
plant for reprocessing spent LWR,BWR,fuels,PWR type reactors 
capable of ensuring the offtake of fuel assemblies from the Ger- 
man nuclear power stations. The concept envisages interim storage 
of spent fuel assemblies backed up by a plant for the recovery of 
uranium and plutonium. The yearly capacity of the plant will 
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amount to 1,400 t uranium, based on an average daily capacity of 
4 t. The staffing requirements for the plant will be about 1300. 
The capital investment, including provisions for intermediate waste 
storage, is estimated at about 2,500 million DM. 


Chemical in the design of a flowsheet for a la 
ing plant. Koch, G.; Ochsenfeld, W.; 
Schmieder, H.; Weinlaender, W. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany). Inst. fuer Heisse Chemie). Kerntechnik; 18: 
No. 6, 253-257(Jun 1976). 

1 tab.; 30 refs. 

A reference flowsheet for a 1,500 tons per year LWR-fuel 
reprocessing plant was prepared in 1974. The present paper 
discusses several process alternatives for the chemical main 
process, and the criteria used in the selection of specific 
procedures for fuel dissolution, dissolver off-gas treatment, separa- 
tion of uranium and plutonium from fission products, uranium-plu- 
tonium partitioning, and purification of products. 


12505 Road to safe reprocessing. Ist status report of the GfK 
Reprocessing and Waste Treatment Project on Nov 17th, 1975 in 
Karlsruhe. Koch, G. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Heisse Chemie). Atomwirtsch., Atomtech.; 21: 
No. 6, 314-316(Jun 1976). (In German). 

The research and development project Reprocessing and 
Waste Treatment of the GfK which is to work out the fundamen- 
tals for the erection and operation of the large reprocessing plant 
for LWR fuels with the operational experience gained from WAK, 
has presented a confident intermediary balance on the occasion of 
its first status report. The development works are well advanced; 
there are, however, gaps especially in the experimental testing of 
safety conditions regarding the plant operation and in the training 
< specialists for licensing, building and operation of the large 
plant. 


12506 Dissolution process for ZrO,—UO,—CaO fuels. Paige, 
B.E. (to Energy Research and Development Administration). US 
Patent 3,965,237. 22 Jun 1976. Filed date 11 Apr 1975. 6p. 

PAT-APPL-567,216. 

The present invention provides an improved dissolution 
process for ZrO,—UO,—CaO-type pressurized water reactor fuels. 
The zirconium cladding is dissolved with hydrofluoric acid, im- 
mersing the ZrO,—UO,—Ca0O fuel wafers in the resulting zirconi- 
um-dissolver-product in the dissolver vessel, and nitric acid is 
added to the dissolver vessel to facilitate dissolution of the urani- 
um from the ZrO,—UO,—CaO fuel wafers. 7 claims, no drawings. 


12507 Removal of radioiodine from gas streams by electrolytic 
scrubbing. Mailen, J.C.; Horner, D.E. (Oak Ridge National Lab., 
TN). Nucl. Technol.; 30: No. 3, 317-324(Sep 1976). 

Both molecular iodine and methyl iodide can be removed 
from air streams by electrolytic scrubbing using a‘ solution of 
cobalt in dilute nitric acid. In a test system, 1350 ml/min of air 
containing 100 ppM CH,I was contacted with 30 ml of 0.1M 
Co—8M HNO, in an anode compartment that had a current of 
4A; this resulted in a decontamination factor (DF) of approximate- 
ly 100 for iodine. A similar test using molecular iodine in air gave 
a DF of approximately 600. 


12508 Use of chemical equilibrium data to calculate lodox 
column operations. Mailen, J.C. (Oak Ridge National Lab., TN). 
Nucl. Technol.; 30: No. 3, 325-332(Sep 1976). 

Correlations have been developed that use chemical 
equilibrium considerations to predict the operation of bubble-cap 
columns using hyperazeotropic nitric acid (lodox system) to treat 
air streams containing I, or CH;l. The error in predicting decon- 
tamination factors (DFs) by the developed equations is on the 
same order as the uncertainty in the DFs determined in experimen- 
tal tests. Methyl iodide is trapped less efficiently than molecular 
iodine; this effect is explained by the lower distribution of methyl 
iodide to concentrated nitric acid from air. The presence of NO, in 
the gas stream was calculated to cause a reduction in the DF for 
the first few stages, but with little effect on later stages. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 12519, 12566, 12575, 12582, 
12603 


12509 (DP-MS—76-48) Radioactive materials transport ex- 
perience. Langhaar, J.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract AT(07- 
2)-1. 13p. (CONF-760701—2). Dep. NTIS $3.50. 

From International symposium on mai ment of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 


FISSION FUELS 1295 


This paper presents a brief review of the kinds of packagin 
suitable for different types of waste, the roles of highway and rai 
transport, restrictions imposed by political entities and carriers, 
and safety. The U. S. accident record is described, with some 
Statistics given. (DLC) 


12510 (SAND—76-5389) Program for the development of 
technology for safe shipment of spent fuel from commercial liquid 
metal fast breeder reactors in the United States. Freedman, J.M.; 
Pope, R.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
Contract AT(29-1)-789. 8p. (CONF-760813—5; IAEA- 
SR—10/16). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
gockesing for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

The recently started Liquid Metal Fast Breeder Reactor 
(LMFBR) Spent Fuel Shipping Cask Technology Program is 
described, and the technology areas are discussed. The ultimate 
goal of the program is to provide a verified technology which will 
allow spent fuel to be shipped from commercial LMFBR’s to 
reprocessors in an economic and safe manner. Technology areas 
being addressed include: heat transfer within and external to the 
cask; coolant interaction with structural materials and coolant 
degradation during shipment; seals and energy mitigation systems; 
overall materials compatibility, corrosion, structural crack 
propagation, fabricability, and cost; nondestructive methods of 
evaluating casks both during fabrication and useful life cycle; 
characterization of the spent fuel to establish cladding integrity 
and fission product mobility; and neutron and gamma shielding. 
Concurrently, a route hazard and environmental study will provide 
descriptions of the anticipated accident environments, thereby 
furnishing guidance for the cask design, and eventually permitting 
the risk of LMFBR spent fuel shipments to be assessed. This activi- 
ty will improve the transportation safety of spent LMFBR fuel as 
well as spent LWR fuel and other high-level radioactive materials. 


12511 Storage of spent AVR spherical fuel elements in the 
water pond of the hot cells at Juelich. Kessler, H.; Mueller, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorwerkstoffe und Heisse Zellen); Storch, S. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). 
Technische Dienste). pp 393-396 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and 
isotope technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 3 refs. 

Short description of the hot cell facilities at Juelich Nuclear 
Research Centre for the transport and underwater storage of the 
irradiated AVR fuel elements, safety considerations. 


12512 T tion of nuclear materials. Eichholz, G.G. pp 
187-200 of In Environmental impact of nuclear power plants. 
Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 

wer plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The population dose in the transport of nuclear materials is 
evaluated for the shipment of uranium concentrate to the fuel 
fabricator, shipment of fuel assemblies, shipment of spent fuels to 
reprocessing plants, and shipment of waste materials for storage. 
The possibilities of accident during each of these shipments are 
considered. It is concluded that both individual and population 
dose are quite small under the present safety regulations. (JSR) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 12583 


12513 ERDA on assistance to the nuclear fuel cycle. 
Baranowski, F.P. (ERDA, Washington, DC). Nucl. Mater. 
Manage.; 5: No. 3, 89-105(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper discusses the current ERDA assistance programs 
in the fuel cycle areas of uranium resources, enrichment, 
reprocessing and recycle, and waste management, namely: the Na- 
tional Uranium Resource Evaluation, the Nuclear Fuel Assurance 
Act, commercial charge for enrichment services, Expression of In- 
terest for commercial ae and waste solidification 
and terminal storage. (DLC) 
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12514 Canada’s part in providing the Federal Republic of Ger- 
many with nuclear fuels. Klein, F. Metall; 30: No. 4, 316-317(Apr 
1976). (In German). 

1 fig. 

It is stated that Canada, despite intended provision to 
safeguard its own growing demand for uranium by means of 
governmental regulations, will remain in the future, too, one of the 
big uranium-exporting countries of the world for the FRG. From 
1960-1975 uranium was bought from Canada in amounts which 
represent about 25% of the overall demand on natural uranium. 
The quantities already entered into a contract about regarding the 
FRG's estimated demand for uranium until 1986 will be met to 
30% with Canadian extractions. 


12515 U;O, supply in technical and commercial transition. 
Schutt, P.F.; Hobbs, J.S. (Nuclear Assurance Corp., Atlanta). 
Nucl. Technol.; 30: No. 3, 232-236(Sep 1976). 

The technical and commercial aspects of uranium supply 
are undergoing fundamental transitions. A review of the 
background of uranium supply and the current supply and demand 
situation provides an understanding of the reasons for change. 
Technical changes include by-product recovery and on-deposit 
recovering using in situ and upgrading processes. On-deposit up- 
grading methods are being developed on large pilot plant and com- 
mercial-size scales. Commercial approaches are changing from 
straightforward purchasing to grass roots involvement in explora- 
tion and production. The new commercial practices are providing 
economic stimulus to the production industry, as well as giving the 
purchaser added security of supply. 


12516 Uranium: the market and adequacy of supply. Cherry, 
B.H. (General Public Utilities Corp., Parsippany, NJ). Nucl. 
Technol.; 30: No. 3, 242-245(Sep 1976). 

The expansion of the nuclear industry to meet anticipated 
electrical growth requirements is in part dependent on the ability 
of the domestic uranium industry to expand anticipated uranium 
demand. This expansion is potentially constrained by many factors, 
including resource availability, the mounting of an adequate 
drilling program, availability of competent people, industry financ- 
ing capability, and the dynamics of expanding an industry from a 
relatively small base. In the absence of industry success in mount- 
ing adequate expansion efforts, customer involvement in risk tak- 
ing will be required to develop uranium supplies in a timely 
manner. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12435, 12452, 12476, 12481, 
12592, 14301, 14335 


12517 (AED-Conf—76-004-008 ) Importance of waste manage- 
ment in energy policy. Mandel, H. (Rheinisch-Westfaelisches Elek- 
trizitaetswerk A.G., Essen (Germany, F.R.)). 1976. 24p. (In Ger- 
man). (CONF-760139—10). INIS. 

From Symposium on waste disposal in nuclear engineering; 
Mainz, German, Federal Republic of (F.R. Germany) (19 Jan 
1976). 

9 figs. 

Waste management in nuclear power plants must be given 
the same economic significance as the other sections of the 
nuclear fuel cycle, because the proportional costs for reprocessing, 
conditioning, and final storage of radioactive wastes have increased 
considerably in comparison with the overall fuel costs. A further 
increase in waste management costs is to be prevented. The need 
for accelerated creation of reprocessing capacity as well as the 
need for the making storage capacity available for irradiated fuel 
elements in good time is pointed out. In addition, the increased de- 
mand for uranium there is a delay in the recycling of uranium and 
plutonium from reprocessing. 


12518 (ARH-CD—717) Estimated Hanford liquid waste 
chemical inventory as of March 31, 1976. Geier, R.G. (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). Jun 1976. Con- 
tract E(45-1)-2130. I1Sp. Dep. NTIS $3.50. 

The dilute liquid wastes at Hanford comprise a volume of 
4.4 million gallons. The liquid contains 51.8 x 10* gram moles (8.8 
Sng pounds) of sodium salts and 3.2 megacuries of "Cs. 10 ta- 

es. 


12519 (BNWL—2126) Nuclear Waste Management and 
Transportation quarterly progress report, April—June 1976. Platt, 
A.M. (comp.). (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Oct 1976. Contract E(45-1)-1830. 37p. Dep. NTIS $4.00. 

Status of the following programs is reported: Alternative 
waste management systems; decontamination and densification of 
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chop-leach cladding residues; disposition of retired contaminated 
facilities at Hanford; transportation safety studies; transport 
problems, 1976-2000; safety and economic study of special trains; 
and development of high-level waste shipping cask models. (LK) 


12520 (KFK—2212) Annual report, 1974. Krause, H.; Ru- 
dolph, G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Abt. Behandlung Radioaktiver Abfaelle). Nov 1975. 193p. (In 
German). INIS. 

63 figs.; 32 tabs.; 39 refs. 

A survey is given of the research and development work 
carried out in 1974 by the Radioactive Waste Treatment Depart- 
ment in the fields of radioactive waste treatment, transportation, 
ultimate storage and surface decontamination. Work centers 
around the solidification into borosilicate glasses of high-level fis- 
sion product solutions, the development of methods allowing to 
process medium-level waste solutions, and R + D work on the 
transportation and ultimate storage of radioactive waste. 


12521 Separation of “Kr from the off-gases of reprocessing 
plants. /RS Kurz-Inf., Reihe C; 30: No. 15, 1(Aug 1975). (In Ger- 
man). 

The aspect of keeping the radiation exposure to the popula- 
tion as small as possible, the following is recommended: |) skin 
dose of maximum 10 mrem/a, global exposure maximum 10* Ci/a; 
2) decontamination factor of >= 100; 3) storage of separated “Kr 
in pressure gas bottles, sinking in deap sea; 4) test-sinking in 
agreement with international panel. 


12522 Radioactive waste management. Ramani, M.P.S. 
(Bhabha Atomic Research Centre, Bombay (India). Desalination 
and Effluent Engineering Div.). J. Ind. Trade; 26: No. 1, 46- 
49,66(Jan 1976). 

With the burgeoning nuclear power programme in India, an 
appropriate radioactive waste management system has been 
devised to meet the demands of nuclear power plants and fuel 
reprocessing facilities. Radioactive effluent treatment at BARC and 
at atomic power stations is discussed in detail. Solid waste manage- 
ment programme which includes collection and transportation of 
radioactive wastes from all radioactive facilities, separation of 
these wastes and their treatment and disposal in well developed 
facilities in controlled environment has been reported. With a view 
to incorporate innovations in management technology, an on-going 
research programme has been initiated. 


12523 Waste management in the nuclear industry. Radioactive 
waste storage in Northern Germany - problems in reprocessing. 
Franke, L. VDI (Ver. Dtsch. Ing.) Nachr.; 30: No. 8, 12(Feb 
1976). (In German). 

1 fig. 

Brief information on planning and problems in connection 
with coping with radioactive waste from nuclear facilities in the 
FRG, in particular the fuel reprocessing plant to be constructed. 
Lectures and discussions on this subject were held on the occasion 
of the symposium of the Deutsches Atomforum in Mainz. 


12524 Time bomb. Radioactive waste presents an ever increas- 
ing danger. Capital *Hamburg*.; No. 5, 119-121(May 1976). (In 
German). 

1 fig. 

Everybody speaks of nuclear energy, hardly anybody of 
radioactive waste, and yet radioactive waste from nuclear power 
plants is the biggest safety risk, and nuclear power generation 
could even be stopped because of it. 


WASTE PROCESSING 


' REFER ALSO TO CITATION(S) 12492, 12505, 12507, 12508 


12525 (BNL—21456) Partitioning of actinide elements from 
high-level waste using laser hemical methods. Gangwer, T. 
(Brookhaven National Lab., Upton, N.Y. (USA)). May 1976. Con- 
tract E(30-1)-16. 31p. (CONF-760642—3). Dep. NTIS $4.00. 

From Nuclear Regulato Commission partitioning 
workshop; Seattle, Washington, United States of America (USA) 
(8 Jun 1976). 

The feasibility of photochemically fractionating the actinides 
in nuclear waste processing has been evaluated on a prelimi 
basis. The data indicate that there are potentially useful photo- 
redox reactions. However, there is a serious lack of data on 
photochemical parameters for the solutions conditions which exist 
in nuclear waste processing. The problem areas relevant to 
photochemical processing are identified. The experimental areas 
which must be investigated in — to further evaluate the 

hotochemistry are defined. A research and deve nt 
E required = determine whether these pte we ieaillens 
can be successfully modified and adapted into a functional actinide 
fractionating process. 
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12526 (DP—1404) Measurement and control of cement set 
times in waste solidification. Stone, J.A.; d’Entremont, P.D. (Du 
Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Sep 1976. Contract E(07-2)-i. 16p. Dep. NTIS $3.50. 

Fixation of radioactive waste in concrete was investigated 
on laboratory scale. Some cement formulations containing simu- 
lated or actual sludges from the Savannah River Plant had set 
times that would be too short for reliable handling in plant equip- 
ment. Set times could be controlled by use of excess water, but the 
concrete forms produced had inferior strength. A commercial or- 
ganic retarder was found to be effective for increasing set times of 
cement-sludge formulations. However, the dosage of retarder 
required to control set times of high-alumina cement formulations 
was 1.0 to 1.5 wt percent of dry solids, which is 5 to 10 times the 
normal dosage fer Portland cements. Data were obtained to pre- 
dict the optimum content of retarder and water. 


12527 (DP— 1436) Decontamination of Savannah River Plant 
waste supernate. Wiley, J.R. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07- 
2)-1. 19p. Dep. NTIS $3.50. 

Cesium-137, strontium-90, and plutonium were removed 
from 100-liter quantities of actual waste supernate by ion exchange 
in tests of the conceptual process for solidification of Savannah 
River Plant (SRP) radioactive waste. The supernate had been slur- 
ried with actual SRP sludges, and these sludges were separated 
from supernate by centrifugation and sand filtration. These steps 
simulated tank cleaning and isolating the insoluble waste sludge. 
lon exchange reduced radioactivity in the supernate by a factor of 
4x 10° for "Cs, 5 x 10° for Sr, and 300 for plutonium. These 
results were insensitive to flow rate over the range of rates studied. 
The process was monitoring with an in-line gamma detector. Salt 
cake made from the decontaminated supernate would contain 
about 6 nanocuries/gram from the combined activities of '"Cs, 
Sr, and plutonium. 'Ru was not removed; it will decay to a level 
below that of other nuclides in decontaminated salt stored for 12 
years. "Cs, Sr, and plutonium were eluted from the ion 
exchange columns, concentrated by evaporation of the eluate, and 
sorbed onto zeolite. This concentrated the radioactivity removed 
from supernate by a factor of 1500. Carrier precipitation was 
tested for removing “Sr from supernate, but was not effective. 


12528 (DP-MS—76-20) New charcoal impregnants for 


trapping methyl iodide. Part II. Applications to a variety of base 
charcoals. Evans, A.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07- 
2)-1. 13p. (CONF-760822—24). Dep. NTIS $3.50. 
From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 
Cooperative efforts have led to the development of several 


promising new impregnation formulations containing HMTA 
(hexamethylenetetramine) and iodine salts. The new formulations 
have been applied to base carbons derived from coconut shells, 
coal, petroleum, and wood. The newly developed impregnated car- 
bons perform as well as, or better than, commerical charcoals con- 
taining triethylenediamine (TEDA). The most successful combina- 
tions consist of coal carbon impregnated to 2% HMTA, 2% iodine 
(as KI and KIO,), KOH, and NaH,PO, . H,O. Performance data 
are reported for the complete series of tests performed on the 
charcoals. Tests include methyl iodide retention tests, high-tem- 
perature I, penetration tests, ignition temperature tests, measure- 
ment of the carbon pH (water extracts), and confirmation of im- 
pregnation levels by neutron activation analysis. Specific impregna- 
tion techniques are also discussed. 


12529 (KFK-tr—450) Study of the thermal and mechanical 
sensitivity of bitumen/oxygen salt mixtures. Backof, E.; Diepold, W. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)). Jul 1975. 
52p. INIS. 

28 figs.; 7 tabs.; 16 refs. 

The safe handling characteristics of radioactive wastes con- 
taining nitrate salts to be fixed in bitumen for ultimate storage in 
salt mines according to a process developed at the Karlsruhe 
Nuclear Research Center have been examined with respect to their 
combustibility and shock sensitivity in tests of inactive bitumen/salt 
mixtures. Samples containing 40% bitumen and 60% nitrates of al- 
kali, alkaline earth, and heavy metals, organic acids and rare 
earths were used to determine the thermal sensitivity (ignition tem- 
perature, duration of burning, heating under contained conditions), 
the mechanical sensitivity (shock sensitivity) and, in order to simu- 
late major shock stresses, the sensitivity against detonation stresses. 
A few basic experiments were also performed on some beta-ir- 
radiated inactive samples. It appeared that although the addition of 
nitrates increased the combustibility of bitumen, neither the high 
thermal nor the detonation stresses resulted in any explosion-type 
reaction. 
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12530 Radioactive waste processing. Cuaz, D.; Thiery, D. (to 
CEA). French Patent 2,251,081/E/. 9 Nov 1973. Sp. (In French). 
Addition to the french patent document 7109057; available 
from Institut National de la Propriete Industrielle, Paris (France). 
method for the processing of radioactive wastes is 
described. The radioactive wastes are constituted by radio-ele- 
ments fixed on an ion exchange resin that has been used for puri- 
fying polluted waters. 


12531 Problems of radiation safety in radioactive refuses treat- 
ment. Dermendzhiev, K.; Velikov, V.; Konstantinov, P. (Nauchno- 
Izsledovatelski Inst. po Radiologiya i Radiatsionna Khigiena, Sofia 
(Bulgaria)). Letopisi Khig. Epidemiol. Inst.; 9: No. 1, 106- 
110(1975). (In Bulgarian). 

After a brief characteristic of radioactive refuses, the 
methods of their treatment are outlined. A more detailed descrip- 
tion is given of the hazards, arising in the different stages of their 
treatment. The necessity of dosimetric control when working with 
radioactive refuses is stressed. The radioactivity of different natural 
objects such as rivers, seas, foodstuffs, etc. should be measured as 
they are subject to contamination in the process of throwing out or 
rendering innocuous radioactive waste matter. It is pointed out 
that the process of collection, keeping and treatment of radioactive 
refuses is an occupational entailing work with radioactive sub- 
stances, and therefore all radiation safety requirements should be 
observed. 


12532 Mutual relationship between the swelling of bentonite 
and its ability to absorb radioactive cesium. Popova, G.L.; 
Sultanov, A.S.; Vdovina, E.D.; Aripov, E.A. (Inst. of Nuclear 
Physics, Tashkent). Dokl. Akad. Nauk Uzb. SSR; No. 7, 27- 
28(1975). (In Russian). 

K-4 bentonite was heated in a muffle furnace at tempera- 
tures of 100 to 800°C in 100° intervals. The exchange capacity for 
Ca*? and swelling were found to decrease with increasing tempera- 
ture. Maximum absorption of Cs-137 on natural bentonite heated 
to 500°C is 98 percent with 5 percent swelling. The Cs-137 sorp- 
tion falls to 48 percent on heating the bentonite to 700°C. (SJR) 


12533 Recovery of technetium, palladium, rhodium, and 
ruthenium produced by nuclear fission. Moore, R.H. (to Energy 
Research and Development Administration, Washington, D.C. 
(USA)). German(FRG) Patent 2,422,679/A/. 7 May 1975. 13p. 
(In German). 

3 tabs. 

A proposal is made to separate the metals produced in 
nuclear fission of the platinum group Pd, Rh, Ru, as well as 
technetium, from the aqueous acid waste solutions of the nuclear 
fuel processing, as their use could possibly be of technical interest. 
The separation from the solution and from one another is to take 
place by absorption in ion exchangers on a carbon basis, each con- 
taining specific adsorbents. The production of the exchanger (20 - 
25wt% adsorbent) is described. Dimethyl glyoxine, diacetyl dithiol 
or diacetyl toluol-3,4-dithiol, and 8-mercaptochinolin or phen- 
ylthiourea are suitable for the adsorption of Pd, Tc, Rh and Ru, 
respectively. The acid solution is passed through the exchanger 
which draws out the elements one after another. The exchangers 
are then calcinated, the metals yielded extracted, cleaned, and put 
to commercial use or stored for the time necessary to reduce their 
excessive radioactivity. An example describes the application of 
the method to the waste solution of the PUREX method of the 
nuclear fuel processing plant in Hanford, USA. 


12534 Method of preparation of organic liquid waste contain- 
ing radioactive materials for environmentally safe handling, trans- 
port and disposal. Rudolph, G. (to Kernforschungszentrum Karl- 
sruhe). German(FRG) Patent 2,356,253/A/. 22 May 1975. 10p. 
(In German). 

The solidification of liquid radioactive waste materials 
creates difficulties if these contain organic substances such as, e.g., 
organic phosphoric acid esters, organophosphoric acids and their 
mixtures with hydrocarbons, or machine oils. It is proposed to 
process such an organic waste liquid with an organic solid into a 
homogeneous, soft, shapeless mass. This can easily be achieved by 
adding bitumen (about 50 wt.%) or synthetics such as 
polyethylene, polyvinyl chloride, polystyrol (about 20 wt.%), with 
heating if necessary. This organic mass is then brought into a 
suspension of a hydraulic binder in water (about 40 wt.% cement 
or gypsum) and dispersed; the whole mixture solidifies by the 
setting of the hydraulic binder to molded bodies. A weight ratio of 
organic mass to cement or calcium sulphate suspension of 1:2 and 
1:3 is of advantage. The molded bodies enable an ‘environmental’, 
safe handling for transport and final storage. 


12535 Fixation of high level atomic waste in glass for ultimate 
disposal: Part III - thermal decomposition of fission product nitrates 
and their reaction with some glass batch additives. Mukerji, J.; 
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Kayal, P.B. (Central Glass and Ceramic Research Inst., Calcutta 
(India)). J. Sci. Ind. Res.; 34: No. 8, 457-462(Aug 1975). 

14 refs., 8 figures. 

The thermal decomposition of fission product nitrates con- 
stituting a Purex waste and their reaction with silica, alumina and 
aluminosilicate (Al,O,.2SiO,) have been studied. It is recom- 
mended that: (i) if a silicate matrix is selected for the incorpora- 
tion of fission products, glass melting should be carried out until a 
homogeneous or nearly homogeneous product is obtained and 
should not be stopped at a stage where a sintered or semivitreous 
mass is the resultant product (ii) a packing of porous metakaolin 
ball, maintained at 600°C and placed above the glass melting pot, 
will serve as an excellent material for the retention of any 
evaporated CsNO, by its direct and rapid conversion into insoluble 
Cs,0. Al,0,.28i0,, 


12536 Fully automated consolidation of radioactive effluents 
with double-shaft screw presses. Boden, H. (Werner und Pfleiderer 
Maschinenfabrik, Stuttgart (F.R. Germany) ). Chem.-Ing.-Tech.; 47: 
No. 17, 708-710(Sep 1975). (In German). 

6 figs. Short communication only. 


12537 Method and system for the treatment of radioactively 
contaminated waste gases in particular for Kr and Xe nuclides. 
Stumpf, W.; Queiser, H.; Juentgen, H.; Schroeter, H.J.; Knoblauch, 
K. (to Bergwerksverband G.m.b.H.). German(FRG) Patent 
2,316,831/B/. 16 Oct 1975. 7p. (In German). 

2 figs. 

The invention deals with the improvement of a method to 
treat off-gases from nuclear plants which contain radioactive impu- 
rities, in particular krypton and xenon nuclides. The enrichment 
system contains at least two adsorption-desorption groups filled 
with activated carbon and one delay line filled with activated car- 
bon. It is attempted to keep the volume of the system as small as 
possible. In the invention this is achieved by separating the gas 
stream to be cleaned when the first active component ‘breaks 
through in non-permissible concentration. Whilst the ‘poor gas 
fraction’ can be removed to the outside, the other part of the 
delay line is added; the fresh off-gas now runs through the second 
adsorption-desorption reactor whilst the first is regenerated. Data 
on advantageous cleaning gases, temperatures, pressures and suita- 
ble gas flows are given for this regeneration. The invention is 
described using an example of a nuclear power plant with 38 m* 
off-gas per hour. 


12538 Disposal of hazardous, toxic, or radioactive industrial, 
laboratory, and reactor wastes by a melting process. Stasiewicz, M. 
(to REGAST Regelung-Automation-Steuerung G.m.b.H.). Ger- 
man(FRG) Patent 2,414,481/A/. 23 Oct 1975. 7p. (In German). 

Available from ZAED. 

Hazardous, poisonous or radioactive wastes occurring in in- 
dustry or in nuclear power plants should for long-term storage 
which neither interferes with the environment nor endangers it, be 
melted together with glass, ceramics, or the like, in a gas-tight 
system into a stable, neutral, insoluble mass which can also be 
poured into molds. 


12539 Conversion of radioactive ferrocyanide compounds to 
immobile glasses. Schulz, W.W.; Dressen, A.L. (to Energy 
Research and Development Administration). US Patent Applica- 
tion 634,224. 21 Nov 1975. vp. 

A method is described for converting complex radioactive 
ferrocyanide compounds of '™Cs and ‘Cs to immobile glass that 
is resistant to leaching by water. The '“Cs and '*"Cs are separated 
from nuclear waste solutions by precipitation from alkaline solu- 
tions by the addition of a soluble Ni**, Zn**+, Cu?*, Co**, UO,**, or 
Mn?** and K,Fe(CN),. The dried, finely ground precipitate is mixed 
with Na,CO, and a mixture of (a) basalt and B,O, or (b) SiO, and 
CaO, melted, and allowed to solidify. (BLM) 


12540 Treatment of radioactive off-gases in 
reprocessing. Beaujean, H.; Bohnenstingl, J.; Laser, M.; Merz, E. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Chemische Technologie). pp 335-338 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel 
cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

=» From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

6). 
2 figs. Short communication only. 


HTGR 


12541 Tritium treatment in the reprocessing of LWR fuels. 
Henrich, E.; Schmieder, H.,; Weinlaender, w. 
(Kernforschungszentrum Karlsruhe (F.R. Germany)); Goumandy, 
J.P.; Isaac, M.; Miquel, P. pp 522-525 of In Reactor conference, 
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Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle 
and isotope technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


| fig.; 5 refs. Short communication only. 


12542 | Minimization of the medium-activity waste (MAW) by 
new washing processes for extracting agents. Schmieder, H.; Gol- 
dacker, H.; Stieglitz, L. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Heisse Chemie); Steinbrunn, F. (Uhde (F.) 
G.m.b.H., Dortmund (F.R. Germany)). pp 400-403 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, 
fuel cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 1 tab.; 4 refs. 

Application of hydrazine hydrate for the extracting agent 
washing for solvent recycling is described. Decontamination factors 
for DBP and fission products were determined along with material 
transfer coefficients for DBP for Na,Co, solution in hydrazine 
hydrate solution. Degradation products of the DBP were removed 
by additional fixed bed washing on PbO,/SiO, columns. The ap- 
paratus layout for a 1,500 jato plant was assessed. 


12543 Method of “Kr separation. Ammon, R. v.; Hutter, E.; 
Leichsenring, C.H.; Neffe, G.; Weinlaender, Ww. 
(Kernforschungszentrum Karlsruhe (F.R. Germany)). pp 339-342 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 


12544 Separation of fission iodine from the off-gas dissolver of 
a large reprocessing plant using solid sorption material. Wilhelm, 
J.G.; Furrer, J. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Lab. fuer Aerosolphysik und Filtertechnik). pp 347-350 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs. Short communication only. 


12545 State and possible development of the reprocessing of 
radioactive wastes from nuclear power stations in the FRG. 
Bachmann, R.; Herzog, J.; Witte, H. (Nuklear-Chemie und -Metal- 
lurgie G.m.b.H. (NUKEM), Hanau (F.R. Germany)). pp 397-399 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab. 

Estimation of the annual and cumulated amount of radioac- 
tive wastes from nuclear power stations in the FRG until the year 
1990. Present practice and thoughts on the future practice of 
waste management. 


12546 Description of the bituminization and storage plants of 
intermediate level wastes at Eurochemic reprocessing plant. Beu- 
kelaer, R. de; Averbeke, J. van (Societe Belge pour I'Industrie 
Nucleaire, Brussels). pp 494-496 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and 
— technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 


12547 FIPS - A method of solidification of highly radioactive 
fission product solutions. Laser, M.; Halaszovich, S.; Merz, E.; 
Thiele, D. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Chemische Technologie). pp 379-381 of In Reac- 
tor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel ele- 
ments, fuel cycle and _ isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 
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12548 Deve t of advanced solidification products for 
highly radioactive wastes in the FRG and abroad. Levi, H.W. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (F.R. 
Germany)). pp 375-378 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and iso 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

. From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 refs. 

The development trends in the solidification of highly active 
waste with the aim of improving the radiation and temperature re- 
= as well as the chemical and mechanical stability are 

iscussed. 


12549 Two-phase Boehler evaporation method for liquid 
radioactive wastes. Fundamentals and experience. Rajakovics, G.E.; 
Klein, G. pp 497-500 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 2 refs. 

The plant works on the principle of a two-stage evaporation 
of the radioactive liquid wastes which leads to a final decontamina- 
tion factor of > 10°. The first large plant of this kind had its start- 
up in autumn 1975 at the Neckarwestheim nuclear power station. 


12550 Nuclear waste, its sources and treatment. Franklin, N.L. 
(Nuclear Power Co. Ltd., Risley (UK)). J. Inst. Nucl. Eng.; 17: 
No. 2, 27-37(Mar 1976). 

1975 Institution annual lecture given at the Royal Society, 
London on 17th November 1975. 

The lecture was delivered under the following headings: 
sources of active waste; neutron activated materials; implanted 
material; fission products - "I, Ru, “Kr, Sr, "Cs; activities; 
chemical separation; and flowsheets and processes for highly active 
liquid effluent treatment. The discussions are reported verbatim. 


12551 Investigation of krypton and xenon absorption in com- 
mercial active charcoal specimens at low I pressures. Nakhu- 
tin, I.E.; Ochkin, D.V.; Tretyak, S.A.; Dekalova, A.N. At. Energ. 
(USSR); 40: No. 4, 295-298(Apr 1976). (In Russian). 

Krypton and xenon absorption coefficients were studied for 
9 types of active charcoal over the temperature range +20 to 
—80°C in a helium and air atmosphere at partial pressures of less 
than 10? torr. The initial part of the xenon absorption isotherm 
for the B-type charcoal SKT-2 was studied at two temperatures 
and pressures from 1.10-° to 1 torr. The nitrogen absorption 
isotherm was measured at the boiling temperature of liquid 
nitrogen. For the specimens studied, it appears to be impossible to 
correlate the sorption coefficients at low partial pressures and 
specific area or micropore volume. 


12552 Calcination process for radioactive wastes. Kilian, D.C. 
(to Energy Research and Development Administration). US Patent 
3,954,661. 4 May 1976. Filed date 10 Sep 1974. 6p. 

PAT-APPL-504,789. 

The present invention provides a method for minimizing the 
volatilization of chlorides during solidification in a fluidized-bed 
calciner of liquids containing sodium, nitrate and chloride ions. 
Zirconium and fluoride are introduced into the liquid, and one-half 
mole of calcium nitrate is added per mole of fluoride present in 
the liquid mixture. The mixture is calcined in the fluidized-bed cal- 
ciner at about 500°C., producing a high bulk density calcine 
product containing the chloride, thus tying up the chloride in the 
solid product and minimizing chloride volatilization. 5 claims, no 
drawings. 


12553 Chemical d of low level nuclear solid waste 
material. Cooley, C.R.; Lerch, R.E. (to Energy Research and 
Development Administration). US Patent 3,957,676. 18 May 1976. 
Filed date 22 Sep 1972. 6p. 

PAT-APPL-291,476. 

A chemical digestion for treatment of low level combustible 
nuclear solid waste material is provided and comprises reacting the 
solid waste material with concentrated sulfuric acid at a tempera- 
ture within the range of 230°—300°C and simultaneously and/or 
thereafter contacting the reacting mixture with concentrated nitric 
acid or nitrogen dioxide. In a special embodiment spent ion 
exchange resins are converted by this chemical digestion to non- 
combustible gases and a low volume noncombustible residue. 6 
claims, no drawings. 


12554 Chemical and technological aspects of the vitrification of 
high level radioactive wastes. Heimer!, W.; Grziwa, P. (Gelsenberg 
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A.G., Essen (F.R. Germany)); Geel, J. van; Eschrieh, H. 
(Eurochemic Co., Mol (Belgium)). Kerntechnik; 18: No. 6, 272- 
277(Jun 1976). (in German, English). 

3 ; 14 refs. 

The problems of transforming highly radioactive fission- 
product solutions from reprocessed fuel elements into a form suita- 
ble for final deposit are described. As storage in liquid form can- 
not be considered as optimum, a solidification is intended. Criteria 
are given for the selection of suitable final products. Accordingly, 
the vitrification, i.e. the incorporation of the fission products in 
glass, is generally suggested as the best method. The development 
as well as various vitrification processes are described. Chemical 
and technological problems affiliated to the vitrification and manu- 
facture of monolithic glass blocks are pointed out. An alternative 
process aiming at the solidification of the fission-product solutions 
into glass beads as a first step and the embedding of these into a 
metal matrix as a second step presents various advantages com- 
pared to other processes. 


12555 Method for solidifying liquid radioactive wastes. Berreth, 
J.R. (to Energy Research and Development Administration). US 
Patent 3,962,114. 8 Jun 1976. Filed date 11 Apr 1975. 4p. 

PAT-APPL-567,340. 

The quantity of nitrous oxides produced during the solidifi- 
cation of liquid radioactive wastes containing nitrates and nitrites 
can be substantially reduced by the addition to the wastes of a 
stoichiometric amount of urea which, upon heating, destroys the 
nitrates and nitrites, liberating nontoxic N,, CO, and NH. 5 
claims, no drawings. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 12538, 12546, 12950, 13452, 
14765, 14898 


12556 (BNWL—2043) Heat transfer analysis of an un- 
derground storage tank containing solidified heat generating wastes. 
Slate, S.C.; Pelto, P.J. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Aug 1976. Contract E(45-1)-1830. vp. Dep. NTIS 
$5.50. 

Three steady-state models for heat transfer in an un- 
derground storage tank are presented. The first is a simplified 1-D 
model of a general symmetrical tank developed for preliminary 
calculations and parameteric studies. The second and third models 
use the finite difference computer program, HEATING4, and are 
based on 2- and 3-D geometries, respectively. The 2-D model 
describes a radially symmetrical tank and is used for relatively 
detailed calculations and testing the assumptions made in the 1-D 
model while the 3-D, 360° model describes the actual sludge con- 
figuration in Waste Tank 101-A. A comparison of the 1-, 2-, and 
3-D models indicates that the accuracy increases as the complexity 
of the model increases. This increased accuracy is offset by the 
lost flexibility of applying the models and the increase in cost. The 
three models can be used together to perform a complete heat 
transfer analysis of an underground storage tank system. A time 
and cost effective study will result from applying the simpler 
models first and proceeding to the more complex models as the 
desired degree of accuracy and the use of the results require. 


12557 (N—76-16173) Nuclear energy waste: space transporta- 
tion and removal. Burns, R.E. (National Aeronautics and Space 
Administration, Huntsville, Ala. (USA). George C. Marshall Space 
Flight Center). Dec 1975. 87p. (NASA-TM-X—64973). NTIS 
$5.00. 

A method for utilizing the decay heat of actinide wastes to 
power an electric thrust vehicle is proposed. The vehicle, launched 
by shuttle to earth orbit and to earth escape by a tug, obtains elec- 
trical power from the actinide waste heat by thermionic conver- 
ters. The heavy gamma ray and neutron shielding which is necessa- 
ry as a safety feature is removed in orbit and returned to earth for 
reuse. The problems associated with safety are dealt with in depth. 
A method for eliminating fission wastes via chemical propulsion is 
briefly discussed. (GRA) 


12558 (ORNL/MIT—194) Leaching of radioactive nuclides 
from cement grouts. Doerr, W.W.; Filiba, R.; Wang, M. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 22 May 1974. Contract W-7405- 
ENG-26. 73p. Dep. NTIS $4.50. 

A method for measuring the rate of leaching of "Cs from 
cement grouts was investigated as an alternate to the International 
Atomic Energy Agency (IAEA) method which requires long ex- 
perimental times. The effects of curing time (10, 20, and 30 days) 
and the type of leachant (tap and saline water) on the amount of 
'57Cs leached were studied. Mathematical models for mass trans- 


port phenomena for both finite cylindrical geometry and a semi-in- 
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finite medium were developed to analyze the data. It was found 
that the models for diffusion of '*’Cs with depletion of the species 
due to curing provided the best correlation of the data. The 
proposed methed was found to give values of the mass transport 
coefficients within a factor of 2 to 10 of the IAEA test results. Dif- 
fusion coefficients were found to be in the range of 10~* to 10-" 
cm?/sec and depletion rate constants in the range of 10~* to 10-* 
sec. 


12559 (ORNL/TM—4956) Transient method for rapidly mea- 
suring thermal conductivity and diffusivity of salt mine core samples 
(the plane probe). Jury, S.H.; Godfrey, T.G. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. 43p. 
Dep. NTIS $4.50. 

A plane probe technique was developed to measure the 
thermal conductivity (k) and thermal diffusivity (a) of 7.5-cm dia 
core samples for the Geologic Disposal Evaluation Program. This 
plane probe was formed by sandwiching a spiral planar heater 
between a specimen of known k and a (NBS gum rubber) and a 
specimen of unknown k and @ which was instrumented with a ther- 
mocouple. The probe was interfaced with a PDP 8 computer for 
exact computation of k and a. A controlled amount of power was 
supplied to the heater and the thermocouple response recorded for 
the duration of the power application (approx. 100 s). Reliable 
results were obtained with a rise in specimen temperature of | to 
2°C. NBS gum rubber, Pyroceram Code 9606, and lavite were 
used to study variables. The plane probe method yielded a k value 
within 1% of the NBS value for gum rubber and Pyroceram and 
within 3% of their a-value for Pyroceram. The range of applicabili- 
ty is approximately 0.0007 to 0.2 cm?/s for a and 0.001 to 0.04 
W/cm . °K for k. (DLC) 


12560 (ORNL/TM—5348) Chemical mechanisms of “Co 
transport in ground water from intermediate-level liquid waste 
trench 7: progress report for period ending June 30, 1975. Means, 
J.L.; Crerar, D.A.; Duguid, J.O. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1976. Contract W-7405-ENG-26. 38p. Dep. NTIS 
$4.50. 

A seep approximately 50 meters east of trench 7 within the 
ORNL restricted area contains Co in concentrations of 10* to 10 
dpm/g in the soil and 10* dpm/ml in the water. Traces of '*Sb and 
various transuranics have also been detected in the soil. However, 
because the volume of water discharge from the seep is small, the 
total radionuclide contribution from the trench 7 area to White 
Oak Creek and the Clinch River is insignificant. The Co is trans- 
ported in the ground-water from the trench to the seep as organic 
complexes and is absorbed by manganese oxides and to a lesser ex- 
tent by iron sesquioxides in the shale and soil. In the absence of 
these organic complexing agents, “Co mobilization would be 
negligible because the sediment absorption capacity for inorganic 
forms of Co is extremely high. The primary objective of this 
study has been to investigate “Co transport and absorption 
mechanisms as observed in the study area. Because the organic 
complexing characteristics of transition metals and transuranics are 
similar, the mechanisms of “Co transport determined in this study 
may also apply to plutonium and other alpha-emitters. Also the ex- 
perimental and analytical methods employed in this study apply to 
the identification of other migrating radionuclide complexes from 
other disposal trenches and pits at ORNL. The _ increased 
knowledge of transport and adsorption mechanisms will provide in- 
sight into methods of controlling the movement of radionuclides 
from these and future disposal areas. 


12561 (SAND—76-0511) Beneficial Uses Program. Progress 
report for period ending June 30, 1976. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)- 
789;EPA-INA-E(29-2 )-3356-EPA-IAG-D6-0675. 56p. Dep. NTIS 
$4.50. 

Research progress is reported in the waste resources utiliza- 
tion program and the separation technology and source develop- 
ment program. Included in the waste resources program are studies 
on microbiology, physical-chemical properties of sludge, liquid 
sludge treatment, dry sludge treatment, cost/benefit analysis, 
agronomy, and nutritive value. Research in the separation 
technology and source development program centered on neutron 
activation of sewage sludge during thermoradiation treatment. 
Both theoretical and applied studies indicated that the neutron flux 
required for activation of the sludge is many orders of magnitude 
ecu than any neutron flux expected from a source produced 
rom light water reactor high-level waste. (JGB) 


12562 (Y/OWI/SUB—76/16502) Thermal calculations in 
shale. Walsh, E.L.; Bathke, E.A. (Kaman Sciences Corp., Colorado 
Springs. Colo. (USA)). 28 Sep 1976. Contract W-7405-ENG- 
26;SUB-86V-16502. 40p. Dep. NTIS $4.00. 

Thermal calculations were performed for underground 
nuclear waste disposal sites assuming shale as the site material. 
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Average thermal properties were used for zero inclined layered 
shale with waste disposal at a depth of 2000 feet below the sur- 
face. No thermal property variations due to water content of the 
shale were considered. Long-term, steady-state calculations showed 
that site depth of 2000 feet has negligible effect on surface tem- 
peratures. Time-dependent calculations considering thermal source 
decay with time show that steady state calculations are very con- 
servative. It is also shown that room air temperature can be 
reduced to reasonable levels with an approximately two day air 
conditioning cycle using 60°F air supply. Maximum temperatures 
close to the canisters are reached approximately two years after 
the waste canisters are emplaced. Governing criterion for person- 
nel and equipment will be room floor temperature which reaches 
about 370°F maximum for the unventilated condition. 


12563 (Y/OWI/SUB—76/16504) Thermal guidelines for a 
repository in bedrock. (Parsons, Brinckerhoff, Quade and Douglas, 
Inc., New York (USA)). Sep 1976. Contract W-7405-ENG-26;PO- 
86Y-16504V. 42p. Dep. NTIS $4.00. 

The findings of a study conducted to develop general ther- 
mal guidelines for the underground storage of canisters containing 
high level nuclear waste are summarized. The report contains 
general thermal guidelines for spacing canisters in three types of 
rock: shale, limestone, and granite; a survey of thermophysical 
rock properties and rock mechanical behavior; and a recom- 
mended approach for determining rigorously the thermal design 
criteria for the storage facility. This recommended approach would 
couple rock mechanics and thermal considerations in a transient, 
finite element model capable of simulating the excavation and 
canister emplacement sequence. In recognition of the nascent 
stage of the waste storage program, this report concludes with sug- 
gestions for future research and for future analytical and experi- 
mental efforts. The canisters of nuclear waste will produce signifi- 
cant quantities of heat from radioactive decay. The storage facility, 
therefore, must be designed in a manner that will permit this heat 
to be dissipated safely and efficiently. Crucial to this design is 
proper canister pitch. The two major constraints on canister pitch 
are the maximum allowable temperature of the stored nuclear 
waste and the overall structural integrity of the underground facili- 


ty. 


12564 Method of preventing precipitation of radioactive fission 
product solutions in storage tanks. Kinner, J. (to Kraftanlagen 
A.G.). German(FRG) Patent 2,149,425/B/. 6 Mar 1975. 3p. (In 
German). 

1 fig. 

The separation of radioactive fission product solutions in 
storage tanks by precipitation of slurry or other solid particles is to 
be prevented by creating a liquid flow near the floor of the tank. 
The tank floor is designed with an inflow cone which is placed op- 
posite to the widened end of an immersion pipe in the tank. The 
immersion pipe is connected by a pipeline to a system outside the 
radiation region. It consists of a vessel in which a piston is ar- 
ranged whose movement creates a turbulent flow over the gas 
column of the pipeline on the floor of the tanks which mixes the 
tank contents. The proposed device which has no rotating or mov- 
ing part in the radiation region is described in detail. (1 drawing). 


12565 Continuous ion-exchange purification of liquid wastes. 
Ryabchikov, B.E.; Trofimov, D.I.; Zakharov, E.l. At. Energ. 
(USSR); 38: No. 4, 222-225(Apr 1975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

A construction is described of sorption pillars with transport 
pulsation and a scheme of an experimental device, using such a 
pillar. The experimental results showed that the device guarantees 
a deep purification of the coming solution of KU-2-8 resin at a 
high specific productivity (1 m*/h) and practically completely satu- 
rated resins. The continuous regeneration of the sorbent makes it 
possible to receive regenerators richer than those on the filters. 
Resin charging turned out to be much lower than on a filter with 
the same productivity. 


12566 Transportation and disposal of radioactive wastes, (2). 
Nomi, M. (Ebara Mfg. Co. Ltd., Tokyo (Japan)). FAPIG (Tokyo); 
No. 78, 47-52(Aug 1975). (In Japanese). 

Following on the previous report, the disposal of radioactive 
wastes is explained. In each country of the world, the method of 
disposal befitting that country is employed. In Japan, however, 
definite policy in this connection has not been established yet. In 
the United States, a long-range program of the development has al- 
ready been prepared, and it is on steady move. This U.S. program 
is briefed, and a flow-chart for solid waste disposal conceived in 
Japan is presented. The purpose is to provide information for the 
future plans of waste disposal. 


12567 Leaching properties of bitumen-salt mixtures produced 
by sedimentation, in water. Sorantin, H.; Huber, 1.; Jakusch, H.; 
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Knotik, K. (Oesterreichische Studiengesellschaft fuer Atomenergie 
G.m.b.H., Seibersdorf. Inst. fuer Strahlenschutz). Nucl. Eng. Des.; 
34: No. 3, 439-446(Nov 1975). 

After the selection of highly radiation resistant types of bitu- 
men for application in radioactive waste management, NaCl grains 
were introduced into heated bitumen by a new sedimentation 
technique. Prepared samples were leached with distilled water and 
the influence of the amount of NaCl, sample geometry, tempera- 
ture and preirradiation were studied. These experiments showed 
that a large amount of salt can be embedded in bitumen by the 
proposed sedimentation method. Leaching rates depended on the 
salt content and decreased with time and probably with the grain 
size and were influenced by previous radiation treatment of the 
bitumen. A dynamic leaching procedure yielded higher leaching 
rates than static methods; leaching rates were, however, higher 
than those calculated by diffusion models. Discrepancies can be 
explained by the existence of microcracks and microholes in the 
bitumen matrix. Although the determined leaching rates agreed 
well with published values obtained by other bituminized samples, 
better retention of embedded salts may be expected by using softer 
kinds of bitumen which reduce the number of defects. 


12568 Problem of heat build-up in medium-activity wastes con- 
taining fission products during storage in a ype cavern. 
Korthaus, E.; Smailos, E.; Comper, W. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Abt. Behandlung Radioaktiver Ab- 
faelle; Kernforschungszentrum Karlsruhe (F.R. Germany). Abt. 
Reaktorbetrieb und Technik). pp 382-384 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel 
cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab. 

Model calculations are given with the aim of determining 
the temperatures to be expected in the prototype cavern as a func- 
tion of the storage time, in particular, however, of determining the 
maximum temperatures occurring depending on the specific activi- 
ty of the wastes as well as on the age of the fission products. 
Limiting values for the maximum permissible specific activities of 
the wastes can then be derived. 


12569 Development of radiolytic gases in medium-activity 
wastes containing fission products, and its consideration in final 
storage in a prototype cavern. Smailos, E.; Diefenbacher, W. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Abt. Behan- 
dlung Radioaktiver Abfaelle ); Comper, Ww. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Abt. Reaktor- 
betrieb und Technik). pp 385-388 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and 
isotope technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 2 tabs.; 2 refs. 

Calculation of the accumulated quantities of hydrogen, the 
main radiolysis gas is reported. The limiting values for the specific 
activity of the solidified wastes can thus be derived with which the 
formation of an ignitiable radiolysis gas/air mixture is surely 
avoided under given storage conditions. 


12570 Disposal of radioactive solvent waste. Dean, B. 
(Sheffield Univ. (UK)); Baker, W.T. Int. J. Appl. Radiat. Isot.; 27: 
No. 3, 185-186(Mar 1976). 

As the use of radioisotope techniques increases, laboratories 
are faced with the problem of disposing of considerable quantities 
of organic solvent and aqueous liquid wastes. Incineration or col- 
lection by a waste contractor both raise problems. Since most of 
the radiochemicals are preferentially water soluble, an apparatus 
for washing the radiochemicals out into water and discharging into 
the normal drainage system in a highly diluted form is described. 
Despite the disadvantages (low efficiency, high water usage, loss of 
solvent in presence of surface active agents, precipitation of 
phosphors from dioxan-based liquids) it is felt that the method has 
some merit if a suitably improved apparatus can be designed at 
reasonable cost. 


12571 Waste in nuclear engineering. At. Strom; 22: 
No. 2, 49-51(Mar 1976). (In German). 

From Symposium on wiste disposal in nuclear engineering; 
Mainz, F.R. Germany (19 Jan 1976). 

The symposium ‘Waste disposal in nuclear engineering’ 
dealt in separate lectures with four topics: 1) The economic and 
ecological importance of waste disposal, 2) Reprocessing and 
recycling, 3) Waste treatment and final storage, 4) Transport and 
organization of waste disposal. : 
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12572 Final storage of radioactive waste - an environmental 

problem requiring resolution. Albrecht, E. (Gesellschaft 
fuer Strahlen- und Umweltforschung m.b.H., Wolfenbuettel (F.R. 
Germany). Inst. fuer Tieflagerung). VGB Kraftwerkstech.; 56: No. 
4, 231-232(Apr 1976). (In German). 

The only known possibility at present for the FRG to store 
radioactive wastes are salt deposits in geological underground 
depths. They have existed, e.g. in the North German area, for over 
200 million years with practically unchanged structure and have no 
connection to the biocycle. Other techniques such as depositing in 
space, in great ocean depths, burial in remote desert regions or 
storage in granites and clay deposits do not come into question for 
the FRG for safety reasons or other grounds. Within the 
framework of a research programme, the shutdown rock salt mine 
Asse was acquired as test plant in order to gain experience for the 
second required end-storage within a waste disposal park. Since 
1967 at a depth of 750 m, about 10,000 m* of weakly-active 
wastes in drums have been stored, as well as on 511 m floor, 600 
drums of 200 | each solid medium-active waste. The experience 
gained so far, especially concerning the safety of the environment 
(air, ground, plant growth, ground water, personnel radiation expo- 
sure, heating of the salt mines), proves certainly to be positive so 
that one can begin at the end of the 70's to attempt the storage of 
highly active glasses. 


12573 Waste removal in nuclear engineering. Energy economics 
and technical aspects. Schmieder, H. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany). Inst. fuer Heisse Chemie). Brennst.- 
Waerme-Kraft; 28: No. 5, 212-215(May 1976). (In German). 

From Symposium on waste disposal in nuclear engineering; 
Mainz, F.R. Germany (19 Jan 1976). 

1 ref. 

Report on those papers of the DAtF Symposium concerning 
the topics ‘Energy Economics and Technical Aspects’. 


12574 Procedure for determining leachabilities of radioactive 
waste forms. Kelley, J.A.; Wallace, R.M. (E.1. du Pont de Nemours 
and Co., Aiken, SC). Nucl. Technol.; 30: No. 1, 47-51(Jul 1976). 

A new and improved procedure was developed for deter- 
mining leachabilities of proposed radioactive waste forms. Finely 
divided glass samples are leached in flowing deionized water; 
leached ions are continuously sorbed on ion exchange resins to 
control ionic quality. Sorbed ions are eluted from the resin 
columns for atomic absorption analyses. Leachabilities measured 
by this procedure are lower and more consistent than those made 
in stagnant water without continuous ionic control. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 13456, 13457, 13458, 13747, 
13813, 14300 


12575 (BNWL-SA—5744) Evaluating the loss of a LWR spent 
fuel or plutonium shipping package into the sea. Heaberlin, S.W.; 
Baker, D.A. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jun 1976. Contract E(45-1)-1830. 13p. (CONF- 
7608 13—14). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

As the nations of the world turn to nuclear power for an 
energy source, commerce in nuclear fuel cycle materials will in- 
crease. Some of this commerce will be transported by sea. Such 
shipments give rise to the possibility of loss of these materials into 
the sea. This paper discusses the postulated accidental loss of two 
materials, light water reactor (LWR) spent fuel and plutonium, at 
sea. The losses considered are that of a single shipping package 
which is either undamaged or damaged by fire prior to the loss. 
The containment failure of the package in the sea, the resulting 
releases, and the consequent dose to man are discussed. Direct in- 
teraction with the land is not considered and all doses result from 

e of the radionuclides through the marine food chain. Only 
in the most severe case, that of a spent fuel cask in an extended 
fire, are the conservatively determined radiation doses for the 
average exposed individual as high as natural background. All 
other cases had much smaller doses. 


12576 (GAT—837) Neutralization method for a hydrofluoric 
acid release. Williams, D.L.; Deacon, L.E. (Goodyear Atomic 
Corp., Piketon, Ohio (USA)). 15 Oct 1976. Contract E(33-2)-1. 
23p. Dep. NTIS $3.50. 

A laboratory investigation of methods for neutralizing a 
release at the hydrofluoric acid tank farm at the Portsmouth Gase- 
ous Diffusion Plant has revealed that the best neutralization 
method incorporates the use of a lime/water slurry. In this method, 
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settling of suspended solids in the liquid is enhanced by the appli- 
cation of sodium dodecyl! sulfate, which causes immediate floccula- 
tion and settling. Dilution and expulsion of the supernatant liquid 
above the flocculated solids result in an effluent which meets the 
one part per million fluoride limit established by the U.S. Environ- 
mental Protection Agency. A fluoride specific ion electrode is used 
to determine fluoride concentration. This method presently is 
being adapted for use in the hydrofluoric acid tank farm and is 
being considered for use at the plant's fluorine generation facility. 
It could be adapted for use in any facility that contains fluoride in 
aqueous solution. 


12577 (PB—250675) Gamma radiation surveys at inactive 
uranium mill sites. Final report. Douglas, R.L.; Hans, J.M. Jr. 
(Environmental Protection Agency, Las Vegas, Nev. (USA). Of- 
fice of Radiation Programs). Aug 1975. 97p. (ORP/LV—75-S). 
NTIS $5.00. 

This report presents the results of gamma radiation surveys 
conducted by the Office of Radiation Programs at twenty inactive 
uranium mill sites in the Western United States. The purpose of 
these surveys was to measure the extent to which radioactive 
material had been spread into the environment from the sites by 
the action of wind and/or water erosion, and by milling activities. 
The results indicate that hundreds of acres of land exclusive of the 
tailings piles have been contaminated to above-background levels. 
Some of the contaminated land is private, off-site property. Survey 
techniques were developed to locate the, spread radioactive materi- 
als and to estimate the gamma exposure rates resulting from them. 
These measurements were complicated by the presence of direct 
gamma radiation from the tailings piles. Iso-exposure rate lines 
were located around each site and plotted on site maps to facilitate 
site decontamination decisions. (GRA) 


12578 (PB—251470) Water quality impacts of uranium min- 
ing and milling activities in the Grants Mineral Belt, New Mexico. 
Final report. (Environmental Protection Agency, Dallas, Tex. 
(USA). Region VI). Sep 1975. 188p. (EPA—906/9-75/002). NTIS 
$7.50. 

Ground water in the study area is affected by mining and 
* waste disposal associated with mining and milling. Contamination 
appears in close proximity to the mining and milling centers with 
the exception of more widespread selenium contamination of shal- 
low ground water adjacent to the United Nuclear-Homestake Part- 
ners Mill. Contamination of municipally operated water supplies in 
the study area is not evident. Potable supplies derived from mine 
water at four industrial sites exceed applicable limits for selenium 
in drinking water. Three such systems exceed limits for radium- 
226. Recommendations developed are designed to assist the state 
in future regulation of uranium mining and milling for the purpose 
of safeguarding public health and insuring future environmental 
quality. (GRA) 


12579 Nuclear fuel cycle and environment. Oszuszky, F.J.P. 
(Oesterr Elektrizitaetswertsch, Vienna). At. Strom; 22: No. 2, 34- 
43(1976). (In German). 

Environmental pollution through nuclear fuel consumptions 
shows clearly that full attention must be paid to the emission limits 
of reprocessing plants today and in the future. It is shown in the 
analysis that the global pollution from the overall consumption 
within the nuclear fuel circuit is very little and is not critical as 
yet. However, at the turn of the century higher pollution levels 
must be deal with. 26 refs. 


12580 Nuclear fuel cycle and environment. An analysis of the 
effects of the individual fuels on the environment. Oszuszky, F.J.P. 
(Oesterreichische Elektrizitaetswirtschafts A.G., Vienna). Af. 
Strom; 22: No. 2, 34-43(Mar 1976). (In German). 

1 fig.; 8 tabs.; 26 refs. 

The pollution of the environment by the consumption of 
nuclear fuels shows clearly that today and in the future special at- 
tention must be paid to the emission limits from the fuel 
reprocessing plant. In this analysis the author shows that the 
overall processes within the nuclear fuel circuit are very small and 
are therefore not directly critical. Higher loadings wil! have to be 
considered only at the turn of the century. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 12443, 12490, 12491, 12493, 
13453, 13530 


12581 (PB—247758) Radon exhalation from uranium mill 
tailings piles: description and verification of -the measurement 
method. Technical note (final). Bernhardt, D.E.; Johns, F.B.; Kauf- 
mann, R.F. (Environmental Protection Agency, Las Vegas, Nev. 
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(USA). Office of Radiation Programs). Nov 1975. 39p. 
(ORP/LV—75-7(A)). NTIS $4.00. 

Uranium mill tailings piles result in several sources of radia- 
tion exposure. These exposures are primarily from concentrations 
of the uranium progeny thorium-230, radium-226, and radon-222 
in the tailings. Radon-222 and its progeny are a source of external 
gamma and lung exposure. Using the accumulation technique, field 
measurements of the radon flux from uranium mill tailings were 
made at three mills and at one experimental plot. The sample col- 
lection technique, method of calculating results, and reproducibili- 
ty of the technique are described. The exhalation data (fCi/cm?- 
sec) reveal that reproducibility is within about 10 percent and that 
the variation is less than the uncertainty associated with the linear 
regression analysis of the accumulated radon concentration versus 
time. Long term measurements (greater than about 8 hours) result 
in accumulated concentrations that approach the radon concentra- 
tions in the surface soil gas, and invalidate the assumptions in- 
herent in the accumulation technique. (GRA) 


12582 Safety considerations in the planning of the final storage 
of carbidic fuel elements of the AVR reactor in the Asse saline. 
Uerpmann, E.P.; Kolditz, H. (Gesellschaft fuer Strahlen- und Um- 
weltforschung m.b.H., Wolfenbuettel (F.R. Germany). Inst. fuer 
Tieflagerung); Wolf, J. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany). Inst. fuer Chemische Technologie). pp 389-392 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (Ir; German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab.; 2 refs. Short communication only. 


REGULATIONS 
REFER ALSO TO CITATION(S) 15644, 15645 


12583 Changing scene for uranium in Canada. O’Brien, N. 
(Denison Mines Ltd., Toronto). Nucl. Technol.; 30: No. 3, 237- 
241(Sep 1976). 

Canada, for 20 yr, has had the popular image of being the 
fortunate possessor of large reserves of a strategic mineral fuel and 
possessor of a producing industry born in a boom atmosphere, im- 
patiently awaiting and preparing for the nuclear future to be real- 
ized. Shortly after the peak production year of 1959, the uranium 
industry experienced a rapid decline, one that only three compa- 
nies survived as continuing producers. But by 1967 the industry 
was rebuilding, with producers emphasizing security and stability 
of supply to consumers through long-term contracts; by 1969 the 
international market had weakened because of oversupply, and 
many consumers adopted a wait-and-see attitude. The Canadian 
scene was transformed in 1970 when an alarmed Canadian govern- 
ment announced its intention to restrict foreign equity in new 
producer companies to 33 percent. A stalemate resulted, explora- 
tion was seriously dampened, and legislation to formalize the pol- 
icy statements has not yet emerged. The world market passed 
through a depressed phase until the energy crisis, precipitated by 
the politics of oil, created sudden changes in fuel priorities and na- 
tional policies. In Canada a uranium policy, announced in Sep- 
tember 1974, established priority for domestic requirements, 
required annual review of uranium reserves, restricted export sales 
contracts to ten years, and required stringent nuclear safeguards 
agreements with importing countries. The practical application of 
the policy still is in its early stages and progress has been slow. 
Canada will remain a major exporter for some years, since export 
commitments of 120,000 tons U,O, to 1993 have been made; how- 
ever, most producers are reluctant to consider new commitments 
until additional prcduction capacity plans and domestic commit- 
ments are met. 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 12464, 12465, 12482 


12584 (ANCR— 1316) SALE: Safeguards Analytical Laborato- 
ry Evaluation computer code. Carroll, D.J.; Bush, W.J.; Dolan, 
C.A. (Idaho National Engineering Lab., Idaho Falls (USA)). Sep 
1976. Contract E(10-1)-1375. 14lp. Dep. NTIS $6.75. 

The Safeguards Analytical Laboratory Evaluation (SALE) 
program implements an industry-wide quality control and evalua- 
tion system aimed at identifying and reducing analytical chemical 
measurement errors. Samples of well-characterized materials are 
distributed to laboratory participants at periodic intervals for 
determination of uranium or plutonium concentration and isotopic 





MAR. 31, 1977 


distributions. The results of these determinations are statistically- 
evaluated, and each participant is informed of the accuracy and 
precision of his results in a timely manner. The SALE computer 
code which produces the report is designed to facilitate 
transmission of this information in order that meaningful quality 
control will be provided. Various statistical techniques comprise 
the output of the SALE computer code. Assuming an unbalanced 
nested design, an analysis of variance is performed in subroutine 
NEST resulting in a test of significance for time and analyst ef- 
fects. A trend test is performed in subroutine TREND. Microfilm 
plots are obtained from subroutine CUMPLT. Within-laboratory 
standard deviations are calculated in the main program or subrou- 
tine VAREST, and between-laboratory standard deviations are cal- 
culated in SBLV. Other statistical tests are also performed. Up to 
1,500 pieces of data for each nuclear material sampled by 75 (or 
fewer) laboratories may be analyzed with this code. The input 
deck necessary to run the program is shown, and input parameters 
are discussed in detail. Printed output and microfilm plot output 
are described. Output from a typical SALE run is included as a 
sample problem. 


12585 (LA—6359) Hand-held personnel and vehicle monitors. 
Kunz, W.E.; Chambers, W.H.; Henry, C.N.; France, S.W.; Mil- 
legan, D.R.; Hastings, R.D.; Worth, G.M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1976. Contract W-7405-ENG-36. 8p. 
Dep. NTIS $3.50. 

A light, rugged monitor has been developed for special 
nuclear materials (SNM) searches at material-access and protec- 
tion-area exits. This monitor accepts gamma-ray pulses from a 
Nal(Tl) detector, integrates for a preset counting interval 
(typically 0.3 s), and produces an audible alarm whenever the 
counts in the interval exceed the trip level that is a preset multiple 
of the stored background count. Because the monitor is silent ex- 
cept when the alarm is operating, personnel with little special 
training can conduct more effective searches in a noisy and dis- 
tracting environment than they can with conventional audible 
monitoring of individual radiation counts. The monitor is also 
more sensitive than conventional monitors that provide audible in- 
dication of the count rate. 


12586 (LA—6530-PR) Nuclear safi S research. Program 


status report, January—April 1976. (Los Alamos Scientific Lab., 


N.Mex. (USA)). Oct 1976. Contract W-7405-ENG-36. 31p. Dep. 
NTIS $4.00. 

This report presents the status of nondestructive assay R 
and D programs: applications (Pu, U, Am), instrument develop- 
ment, measurement controls, dynamic materials control 
(DYMAC). (DLC) 


12587 (PB—245831) Denatured plutonium: a study of deter- 
rent action. Final report. Hutchins, B.A. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Products Div.). Jul 
1975. 207p. NTIS $7.75. 

The safeguarding of nuclear reactor fuel includes physical 
security methods as well as technological process options. The pur- 

of this study was to provide a preliminary evaluation of a 
technological option; the introduction of denaturing as a deterrent 
to illicit plutonium diversion. Denaturing is accomplished by coex- 
tracting some highly-radioactive fission products with the plutoni- 
um during reprocessing of spent fuel. The radioactive denaturant is 
always in companion with the plutonium through all subsequent 
fuel cycle steps - and serves as a deterrent to diversion or illicit 
usage of this fissile source. In concept the denaturing approach is 
simple and straightforward. This report provides a preliminary 
analysis of denaturing which can be achieved within the framework 
of present reprocessing technology. The impact of denaturing is in- 
dicated by comparison to a conventional (i.e., non-denatured) light 
water reacter cycle approach. (GRA) 


12588 (SAND—76-0574) Region adjacency graph in sabotage 
studies. Hulme, B.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Oct 1976. Contract E(29-1)-789. 14p. Dep. NTIS $3.50. 

Fixed-site safeguards systems have been modeled by 
weighted graphs (networks) in which shortest paths represent 
routes that are optimal for saboteurs. Realistic models involving 
hundreds of nodes and arcs can be efficiently solved by methods 
based on Dijkstra’s algorithm. The greatest effort is in the prepara- 
tion of the model. This report shows how the usual sabotage 
graphs can be greatly simplified for special cases in which all the 
arcs of a region have the same weight. The resulting model, a re- 
gion adjacency graph, has many fewer nodes and arcs and con- 
sequently requires less effort for both model preparation and 
pathfinding. Since the arc weights really should vary within a re- 
gion for physical reasons, this simplified technique should be 
viewed as approximate insofar as this variation is ignored. 
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12589 Role of material control and development in ERDA's 
safeguards program. Lyon, H.E. (ERDA, Washington, DC). Nucl. 
Mater. Manage.; 5: No. 3, 57-65(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The increasingly stringent safeguards requirements due to a 
growing nuclear industry have placed severe and growing demands 
on SNM measurement capabilities. To meet these unprecedented 
requirements, it has been essential for ERDA to develop new mea- 
surement technology, incorporated with appropriate physical and 
security procedures, for safeguarding nuclear materials. New mea- 
surement technologies, incorporated with appropriate physical pro- 
tection and measurement assurance programs, are a number of ef- 
forts put forth by ERDA's Material Control and Development 
Safeguards Program. The new technologies are being passed on to 
the nuclear community. Acceptance of these technologies is 
achieved through your evaluations and participation in the various 
standards groups and INMM task forces for the application and 
standardization of measurement control techniques and automa- 
tion. As a result, ERDA's position is not only keeping abreast with 
present nuclear safeguards technology and physical protection, but 
also its programs are consistent with the projected growth of the 
U. S. nuclear industry. 


12590 Probabilistic risk analysis: its possible use in safeguards 
Rasmussen, N.C. (Massachusetts Inst. of Tech., Cam- 

bridge). Nucl. Mater. Manage.; 5: No. 3, 66-88(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper reviews the methodology which was used in the 
Reactor Safety Study and in the WASH-1400 report. Its applica- 
tion to the safeguards problem is discussed. It is concluded that, 
while there are possible applications, an overall quantitative risk 
assessment of the safeguards issues is at present beyond the capa- 
bility of the methodology. (DLC) 


12591 Nuclear safeguards and nuclear shutdowns. Worthing- 
ton, J.D. (Pacific Gas and Electric Co., San Francisco). Nucl. 
Mater. Manage.; §: No. 3, 106-115(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The issues involved in the California nuclear initiative 
(Proposition 15) are described. Some of the characteristics of the 
anti-nuclear lobby are outlined. Some do’s and don'ts for the 
nuclear group are listed. The nuclear shutdown effort was concen- 
trated on the safeguards and high-level waste disposal issues. 
(DLC) 


12592 Automated gamma ray scanning system for waste drum 
assay. East, L.V.; Gatti, R.; Wawrowski, S. (Canberra Industries, 
Inc., Meriden, CT). Nucl. Mater. Manage.; 5: No. 3, 137-148(Fal 
1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A system developed for the rapid and accurate assay of low- 
to-medium-density waste material contained in 5- to 55-gallon 
drums is described. The system uses the transmission corrected sig- 
mented gamma-ray scanning technique. An overall description of 
the system and its capabilities are presented. 


12593 High speed multi-channel nuclear fuel scanner. Miller, 
H.; Shepard, S.H. (National Nuclear Corp., Redwood City, CA). 
Nucl. Mater. Manage.; 5: No. 3, 149-155(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper describes the NNC multichannel fuel rod 
scanner system. This is a production line tool, designed for con- 
tinuous duty in assaying commercial nuclear fuel rods. The system 
uses a **Cf source to irradiate a segment of the fuel rod as it is 
transported through a detector assembly located in an irradiator. 
The detector assembly consists of four individual plastic scintilla- 
tors. As the source neutrons irradiate the fuel rods, they cause the 
fissile materials in the rod to fission, which results in the coin- 
cident emission of neutrons and gammas. The coincidence elec- 
tronics discriminate against noncoincidence events. The signal 
from the coincidence detectors is directly proportional to the rate 
of nuclear fission or the amount of fission material. (DLC) 


12594 In-line automated plutonium assay system. Lemming, 
J.F.; Birden, J.H.; Neff, R.A. (Mound Lab., Miamisburg, OH). 
Nucl. Mater. Manage.; 5: No. 3, 156-163(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The components of an automated plutonium assay system 
are described. This system provides the capability for a totally non- 
destructive assay by combining calorimetric power measurements 
with isotopic ratios determined by high resolution gamma-ray spec- 
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troscopy. A Seng control-type computer is used to control the 
movement of the samples by an XYZ transporter and to acquire 
and analyze data from the assay instruments. 


12595 Analytical model for a fast-response calorimeter: with 
applications. Perry, R.B.; Beyer, N.S.; Cox, C.W.; Renken, C.J. 
(Argonne National Lab., IL). Nucl. Mater. Manage.; 5: No. 3, 164- 
178(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper describes the development of an electrical 
analogue thermal-control' model for the ANL-type fast-response 
calorimeter and its application to a new small sample, analytical- 
type fast-response calorimeter. This was done to obtain a better 
understanding of the sources of variations in experimentally mea- 
sured sample power. Thermal quantities of temperature, heat flow 
and heat storage were reduced to electrical analogues so that the 
whole calorimeter could be modeled and analyzed as an electrical 
circuit with the thermal parts of the calorimeter treated as a series 
of lumped-circuit constants. Latest results of this work are 
discussed. 


12596 Prediction of calorimeter equilibrium. Fellers, C.L.; 
Seabaugh, P.W. (Mound Lab., Miamisburg, OH). Nucl. Mater. 
Manage.; 5: No. 3, 179-188(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Calorimetry provides a highly accurate and precise method 
for the assay of plutonium in nuclear fuels, but is often limited by 
the time required to make a single measurement. Several hours 
may be required for temperature equilibration depending on the 
physical size and heat capacity of the sample. A mathematical 
technique has been developed to predict the equilibrium value of a 
calorimeter output. When applied to an assay system, this predic- 
tive capability will reduce sample analysis time and, consequently, 
increase sample throughput. Reductions in analysis times ranging 
from 40 to 66 percent have been realized by applying this 
technique to three different size resistance-bridge calorimeters. 


12597 Gamma-ray isotopic measurements for assay of plutoni- 
um fuels. Haas, F.X.; Lemming, J.F. (Mound Lab., Miamisburg, 
OH). Nucl. Mater. Manage.; 5: No. 3, 189-198(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Data in this paper summarizes the authors’ experience in 
obtaining plutonium and americium isotopic data using two 
systems: a 70-cc Ge(Li) system with 1.8-keV resolution at 1332 
keV for acquisition of spectra up to 700-keV gamma-ray energy 
and a l|-cc planar system with 600-eV resolution at 122 keV for 
the acquisition of spectra up to 220 keV. Plutonium samples in- 
clude ash samples with plutonium-240 concentrations of 9 to 20 
percent; plutonium metal samples of 6 percent plutonium-240; 
ZPPR fuel pins; and various waste categories of 6 percent-plutoni- 
um-240 material. Nondestructive isotopic ratios obtained by 
gamma-ray spectroscopy are compared to chemical data obtained 
from these samples. 


12598 Automated sample-processing and titration system for 
the determination of uranium. Harrar, J.E.; Boyle, W.G.; Breshears, 
J.D.; Pomernacki, C.L.; Brand, H.R.; Kray, A.M.; Sherry, R.J.; 
Pastrone, J.A. (Univ. of California, Livermore). Nucl. Mater. 
Manage.; 5: No. 3, 199-210(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The system comprises a computer-controlled automatic wet 
chemical analyzer and a scheme for handling all of the data 
generating operations associated with the assay of solid or solution 
samples containing uranium. The analytical measurement 
technique is based on the Davies-Gray/New Brunswick Laboratory 
method and involves controlled-current coulometry with poten- 
tiometric endpoint detection. To increase the credibility of the 
analytical results and minimize the probability of processing large 
numbers of samples incorrectly, the analyzer includes an extensive 
fault-monitoring network. This guards against (a) off-normal con- 
ditions that might result in analytical errors, and (b) unsafe operat- 
ing conditions. There is provision for analyzing standards along 
with samples, and for automatically comparing the standard results 
with allowable control limits. 


12599 Advanced physical protection systems for facilities and 
transportation. Jones, O.E. (Sandia Labs., Albuquerque, NM). 
Nucl. Mater. Manage.; §: No. 3, 211-225(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Sandia Laboratories is developing advanced physical protec- 
tion safeguards in order to improve the security of special nuclear 
materials, facilities, and transportation. Computer models are being 
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used to assess the cost-effectiveness of alternative systems for pro- 
tecting facilities against external attack which may include internal 
assistance, and against internal theft or sabotage. Physical protec- 
tion elements such as admittance controls, portals and detectors, 
perimeter and interior intrusion alarms, fixed and remotely-ac- 
tivated barriers, and secure communications are being evaluated, 
adapted, and where required, developed. New facilities safeguards 
concepts which involve (control loops) between physical protec- 
tion and materials control elements are being evolved jointly 
between Sandia Laboratories and Los Alamos Scientific Laborato- 
ry. Special vehicles and digital communications equipment have 
been developed for the ERDA safe-secure transportation system. 
The current status and direction of these activities are surveyed. 


12600 Approach to the evaluation of safeguards systems effec- 
tiveness. Kendrick, H.; Lofgren, E.; Rundquist, D.; Fullwood, R. 
(Science Applications, Inc., La Jolla, CA). Nucl. Mater. Manage.; 
5: No. 3, 226-238(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A methodology approach is described which can be em- 
ployed in safeguards systems effectiveness considerations. Adversa- 
ry action sequences are delineated by the use of event tree/fault 
tree techniques. Two variations in the use of this type of graphic 
bookkeeping are presented. Identified adversary action sequences 
are quantified by a system simulation model. A Monte Carlo com- 
puter code has been written to evaluate the time distribution or 
probability as a function of time of the adversary action sequences. 


12601 Safeguards system effectiveness modeling. Bennett, H.A.; 
Boozer, D.D.; Chapman, L.D.; Daniel, S.L.; Engi, D.; Hulme, B.L.; 
Varnado, G.B. (Science Applications, Inc., La Jolla, CA). Nucl. 
Mater. Manage.; 5: No. 3, 239-247(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A general methodology for the comparative evaluation of 
physical protection system effectiveness at nuclear facilities is 
presently under development. The approach is applicable to 
problems of sabotage or theft at fuel cycle facilities. In this paper, 
the overall methodology and the primary analytic techniques used 
to assess system effectiveness are briefly outlined. 


12602 Safeguards assurance analysis: a practical application of 
the fault tree technique in safeguards design. Parks, R.E.; Condon, 
C.R.; Newmaker, R.J. (Olympic Engineering Corp., Seattle). Nucl. 
Mater. Manage.; 5: No. 3, 248-257( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Safeguards Assurance Analysis is a method to assist in the 
design and evaluation of safeguards systems. It can be applied to a 
facility before, during, or after construction. Before construction, it 
provides continuity throughout the design and evolution of the 
facility. It also provides a systematic means of selecting and 
evaluating the safeguard components for the system when the 
design and layout are complete. Generic models for the design and 
evaluation of safeguards systems to meet ERDA/NRC require- 
ments for the protection of Special Nuclear Material have been 
developed, utilizing the Fault (Event) Tree technique. The 
technique allows the analysis of a conceptual or existing safeguards 
system in the context of conceivable threats to assure that the 
capability of the system meets design and regulatory requirements. 
The Fault Tree methodology also provides a structure for trade-off 
analyses to give a maximum cost effectiveness of the safeguards 
system within the design constraints. 


12603 Physical security during transportation, 1976. Edlow, J.; 
Rudolph, D. (Edlow International Co., Washington, DC). Nucl. 
Mater. Manage.; 5: No. 3, 258-263( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The U.S. government is in the process of quietly taking over 
the transportation of strategic special nuclear material. ERDA is 
beginning to transport ERDA-owned SSNM between contrac- 
tor/license plants. This paper discusses the evolution of this pro- 
gram and the attendant security hysteria impinging on the nuclear 
industry. The history of Edlow International tra rt security 
operations for nuclear materials is presented. The need for govern- 
ment intervention is questioned. (DLC) 


12604 Portable gamma-ray detection for location of 
radioactive sources. Worth, G.M.; Henry, C.N.; Hastings, R.D.; 
France, S.W. (Los Alamos Scientific Lab., NM). Nucl. Mater. 
Manage.; 5: No. 3, 264-273(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A portable, battery-powered gamma radiation detection 
system, the RBM 1100 Road Block Monitor, is described. The de- 
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tector is a 12.7-cm diameter by 2.54-cm thick Nal(T1) integral as- 
sembly, housed in a weatherproof, insulated case with high and 
low voltage batteries, amplifier, lower level discriminator, low 

wer CMOS logic electronics, and a VHF FM transmitter. Alarms 
indicating the presence of radioactive material are generated by a 
logic system that b geegeny | stores a trip level based on an 
average background plus an internally calculated standard devia- 
tion. The operator may select the optimum counting time, the trip 
level in numbers of standard deviations above the average 
background, the background updating mode, and the method of 
alarm annunciation. Alarms may be indicated locally by panel indi- 
cation and/or audible tone, or remotely via a VHF FM transmitter 
with a maximum range of 1.6-km line-of-sight to a suitable 
receiver. Count rate may be read on a top panel meter or recorded 
on a chart recorder. A single frame camera may be attached to 
provide a photographic record. Battery lifetime is 100 to 300 
hours, depending on alarm rate and use of the transmitter. 


12605 Nuclear security enclosure. Miller, H. (National Nuclear 
Corp., Redwood City, CA). Nucl. Mater. Manage.; 5: No. 3, 274- 
282(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper describes an integrated system which combines 
Personnel Access and Control, Special Materials Detection, Metal 
Detection and Explosive Detection units. This combined unit is 
provided as a package for use in nuclear facilities. Operation 
procedures, problems and experience are reviewed and discussed. 
7 figures. 


12606 Active versus passive screening for entrance control. Mc- 
Cormick, N.J. (Univ. of Washington, Seattle). Nucl. Mater. 
Manage.; 5: No. 3, 283-291(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The benefits of different entrance control actions are quan- 
titatively assessed by defining a relative improvement index for the 
screening activity. Three classes of entrance control measures are 
investigated: the use of a purely active screening measure (such as 
a portal monitor), the use of a purely passive screening measure 
(such as personality typing), and the combined use of active and 
passive measures. Active entrance control measures have been stu- 
died previously [McCormick and Erdmann, Nucl. Mat. Manag. 4, 
(1975)] where it was determined that the relative improvement 
index is approximately related to the nondetection probability fac- 
tor r for the protective system by (l-r +r In r). It is shown here 
that the relative improvement index for a purely passive screening 
system also can be approximately expressed in a convenient 
manner. Because the probability is very small that a sabotage or 
diversion action would be attempted, the result for passive screen- 
ing, multiplied by r, may be combined with the factor (1-r + r In r) 
to give the relative improvement index for a combined, active-and- 
passive entrance control system. Results from simple example cal- 
culations indicate that passive screening of nuclear plant personnel 
or applicants for such positions is orders-of-magnitude less effec- 
tive than portal monitors or reasonable improvements in them. 5 
tables. 


12607 ERDA’'s integrated safeguards system . Brenner, 
L.M.; McDogwell, $.C.T. (ERDA, Washington, DC). Nucl. Mater. 
Manage.; 5: No. 3, 292-301(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Analysis and evaluation of ERDA's Safeguards program has 
resulted in a marked departure from the traditionally separate 
roles of (a) materials accountability and (b) security. Integrated 
safeguards system concepts and designs now integrate the interac- 
tive elements of physical protection and materials measurement 
and control into a common facility-wide safeguards system. Addi- 
tional needed technology and flexible modules are being identified 
for incorporation in generic and specific facilities design and 
demonstration. Using computer models, safeguards effectiveness 
will be assessed against various credible threat levels and adversary 
actions. Projected goals and milestones are presented. These cost- 
effective integrated safeguards a also benefit process control, 
product quality assurance, health and safety and criticality. 


12608 Development of in-plant real-time materials control: the 
DYMAC program. Augustson, R.H. (Los Alamos Scientific Lab., 
NM). Nucl. Mater. Manage.; 5: No. 3, 302-316(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

LASL is in the process of developing a dynamic materials 
control program, called DYMAC, to provide the tec for 
stringent real-time nuclear materials control. The DYMAC pro- 
gram combines hardware and software into four component 
subsystems: nondestructive assay (NDA), instrumentation, data 
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acquisition, data base management, and real-time accountability. 
To demonstrate the feasibility of DYMAC, a working real-time 
materials control system will be installed at the new plutonium 
facility presently under construction at LASL. Program emphasis is 
on a practical solutions to generic problems and commu- 
nicating those solutions to other installations for use throughout 
the nuclear fuel cycle. 


12609 Design of integrated safeguards systems for nuclear 
facilities. de Montmollin, J.M. (Sandia Labs., Albuquerque, NM); 
Walton, R.B. Nucl. Mater. Manage.; 5: No. 3, 317-332(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Safeguards systems that are capable of countering postu- 
lated threats to nuclear facilities must be closely integrated with 
plant layout and processes if they are to be effective and if poten- 
tially severe impacts on plant operations are to be averted. This 
paper describes a facilities safeguards system suitable for produc- 
tion plant, in which the traditional elements of physical protection 
and periodic material-balance accounting are extended and aug- 
mented to provide close control of material flows. Discrete materi- 
al items are subjected to direct, overriding physical control where 
appropriate. Materials in closely-coupled process streams are pro- 
tected by on-line NDA and weight measurements, with rapid com- 
putation of material balances to provide immediate indication of 
large-scale diversion. The system provides information and actions 
at the safeguards/operations interface. 


12610 Design of integrated safeguards systems for new fuel 
cycle plants. Kull, L.A.; Melling, W.P. (Science Applications, Inc., 
La Jolla, CA). Nucl. Mater. Manage.; 5: No. 3, 333-341(Fal 
1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A design concept for safeguards systems to protect 
reprocessing and fuel fabrication plants is described. The design 
concept is summarized by the following procedures: identify all the 
perceived threats leading to theft and sabotage; identify the neces- 
sary protective measures to counter these threats in accordance 
with system performance criteria; organize these protective mea- 
sures into major subsystems for effective management and opera- 
tion. Information and data resources required to accomplish the 
design include system performance criteria, available protective 
measures, and plant design features. The final step in the design is 
an evaluation where total system performance, interaction with 
other plant systems, costs, and tradeoffs are analyzed. 


12611 In-plant dynamic material controls: an international per- 
spective. Lovett, J.E. (International Atomic Energy Agency, Vien- 
na). Nucl. Mater. Manage.; 5: No. 3, 342-350(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The difficulties inherent in the preparation of closed materi- 
al balances about production-scale operations have been noted by 
many authors. The most promising possibilities for attaining accu- 
rate closed material balances on a timely and economical basis lie 
in a variety of techniques that can be grouped under the title, '’In- 
Plant Dynamic Material Controls.’’ Systems incorporating these 
controls must be designed carefully to ensure that they add addi- 
tional safeguards rather than just additional apparent speed. Addi- 
tionally, the requirements of international safeguards are not al- 
ways the same as those of national systems. This paper attempts to 
highlight some of the problems in dynamic system design, in the 
hope that the result will gain international acceptance and improve 
the effectiveness and efficiency of international safeguards. 


12612 National program of measurements and standards for 
safeguarding nuclear materials. Hammond, G.A. (ERDA, Washing- 


ton, DC); Brown, W.B.; Yolken, H.T. Nucl. Mater. Manage.; 5: 
No. 3, 351-360(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 


A national measurement and standards program is described 
which is coordinated essentially by the Nuclear Regulatory Com- 
mission, the National Bureau of Standards, and the Energy 
Research and Development Administration. Efforts and progress 
are outlined as related to assuring that timely, accurate measure- 
ments at reasonable cost are available to the nuclear community. 
The results of this combined effort show that programs are under- 
way to keep abreast of the present measurement needs for nuclear 
materials safeguards, and that projected work is consistent with a 
growing U. S. nuclear industry. 


12613 U.S. N.R.C. safeguards study on nuclear material 
control and accounting. Smith, G.D. (Nuclear Regulatory Commis- 
sion, Washington, DC). Nucl. Mater. Manage.; 5: No. 3, 361- 
374(Fal 1976). 
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From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

In Feb. 1975, NRC directed that an effort be made to deter- 
mine a safeguards program for Pu recycle. This paper summarizes 
results of individual contractor evaluations of upgrading material 
control and accounting concepts as applied to strategically impor- 
tant special nuclear material and describes staff interpretations of 
these results as applied to future high-throughput fuel-cycle facili- 
ties. Real-time material control, design for physical inventory, Pu 
isotopics control and calorimetry, and material control and ac- 
counting for highly enriched uranium fuel materials were the con- 
cepts studied. | table, 15 references. (DLC) 


12614 Savannah River Plant’s Accountability Inventory 
Management System (AIMS) (nuclear materials inventory control). 
Croom, R.G. (E.I. du Pont de Nemours and Co., Aiken, SC). Nucl. 
Mater. Manage.; 5: No. 3, 375-383(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The Accountability Inventory Management System (AIMS) 
is a new computer inventory control system for nuclear materials 
at the Savannah River Plant, Aiken, South Carolina. The system 
has two major components, inventory files and system parameter 
files. AIMS, part of the overall safeguards program, maintains an 
up-to-date record of nuclear material by location, produces reports 
required by ERDA in addition to onplant reports, and is capable of 
a wide range of response to changing input/output requirements 
through use of user-prepared parameter cards, as opposed to basic 
system .reprogramming. 


12615 Minicomputer based, controlled materials information 
system. Roberts, N.; Jessen, T.; Meadors, O.; Seibel, D. (Univ. of 
California, Livermore). Nucl. Mater. Manage.; 5: No. 3, 384- 
390( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

LLL’s Materials Management Group and Data Processing 
Services have developed a transaction-oriented, minicomputer 
system for the management of the Laboratory's controlled materi- 
als. The system consists of a multi-vendor hardware system 
designed for ease of operation, maximum reliability, and quick 
response and the requirements imposed on the hardware and soft- 
ware systems are discussed. 


12616 Safeguards-system for pebble bed reactors. Bueker, H. 
(Kernforschungsanlage, Juelich, Ger.). Nucl. Mater. Manage.; 5: 
No. 3, 391-399( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A safeguards system for pebble-bed reactors is described 
and explained in detail using the example of the 300° MW(e) 
THTR-reactor. Continuous loading and unloading of the core dur- 
ing the operation is typical for this reactor. In order to reduce the 
inspection effort, the system will be based on extensive application 
of containment and surveillance measures. Material balance will be 
carried out by means of automatic counting of the fuel element 
pebbles to be introduced into the core and those leaving the core. 
Building construction measures will ensure that all fuel elements 
will have to pass the pebble counter at the entrance and exit of the 
reactor. The continuous operation of the facility and the counter 
will provide a continuous supervision of the physical inventory. 


12617 ORNL nuclear materials criticality, accountability, and 
safeguards control as supported by an on-line computerized system. 
Spencer, W.F. (Oak Ridge National Lab., TN); Affel, R.G.; 
Austin, H.C.; Nichols, J.P.; Stoutt, B.H.; Wachter, J.W. Nucl. 
Mater. Manage.; 5: No. 3, 400-408(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A computer-based system has been developed for support- 
ing the criticality and safeguards material control plan at the Oak 
Ridge National Laboratory. This data base for the Source and 
Nuclear Materials (SNM) accountability was installed in 1972 and 
since that time the system has been expanded to include all materi- 
al specified by ERDA Manual Chapters accountable through the 
Nuclear Materials Information System (NMIS). These on-line files 
may be used to support the Laboratory criticality control, 
safeguards protection, and surveillance activity. The Laboratory is 
divided into Material Balance Areas which are further subdivided 
into Material Control Areas. All intra-laboratory transfers, labora- 
tory shipments, and receipts of SS material are recorded in the 
transaction data base. (DLC) 


12618 Safeguarding enriched uranium at a centrifuge en- 
richment plant. Fishman, A.; Frederickson, R.; White, A. 
(CENTAR Associates, Fairfield, NJ). Nucl. Mater. Manage.; 5: No. 
3, 425-437(Fal 1976). 
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From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The safeguarding of enriched uranium at a centrifuge en- 
richment plant is put into perspective by identifying the limited 
utility of the plant output (3 percent enriched uranium) to a 
potential malefactor. Nonetheless, enrichment plant safeguards are 
recognized as requiring considerations that are not necessary for 
other facilities in the nuclear fuel cycle. Existing NRC regulations 
relating to safeguards at uranium enrichment plants are described 
and the two main enrichment technologies, gaseous diffusion and 
gas centrifugation, are compared. Marked differences are noted 
but characteristics of the centrifuge process are predicted to allow 
more effective accountability using this process. A number of un- 
likely scenarios of diversion of special nuclear material from a cen- 
trifuge enrichment plant are postulated and analyzed to determine 
the appropriate protection measures to be required to prevent 
their occurrence. 


12619 Assessment of domestic safeguards for low-enriched 
uranium: an INMM< study. Wilson, D.W. (General Electric Co., 
San Jose, CA). Nucl. Mater. Manage.; 5: No. 3, 438-447(Fal 
1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The Safeguards Committee of the Institute of Nuclear 
Materials Management assessed the domestic safeguards for low- 
enriched uranium, by evaluating the threats of maleficent use of 
low-enriched uranium, performing a comparative risk analysis, and 
applying safeguards program elements to increase where control 
was deemed appropriate. It was concluded that current regulations 
do not appropriately address the control of low-enriched uranium 
based on relative risks to the public, and recommendations were 
made for changes in the regulation. 


12620 Comparison of societal risks. Bennett, C.A. (Battelle 
Human Affairs Research Centers, Seattle, WA). Nucl. Mater. 
Manage.; 5: No. 3, 451-457(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The utility of the societal risk approach to the design and 
evaluation of safeguards systems is examined with particular 
reference to the comparison of the relative effectiveness of various 
safeguards mechanisms. Research on threat evaluation is reviewed, 
and the need for further research on consequences is discussed in 
terms of the extension of the definition of the safeguards objective 
from system capability to societal consequences and the establish- 
ment of public confidence. 14 references. 


12621 Relative safeguards risks of advanced reactor concepts. 
Franklin, C.B.; O'Hara, F.A. (Ohio State Univ., Columbus). Nucl. 
Mater. Manage.; §: No. 3, 458-471(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The purpose of this report is to develop a procedure to 
quantitatively assess the risk to diversion of the nuclear material in 
the fuel cycle for seven advanced reactor design concepts (LWR- 
Pu, LMFBR, HTGR, GCFR, MSBR, LWBR, HWR). Each stage in 
each of the seven reactor fuel cycles is evaluated and the result of 
the evaluation is a comparison among the various fuel cycles. This 
method of evaluation is used to determine the stages in a nuclear 
reactor fuel cycle that are most susceptible to diversion; it also 
gives an indication of what factors contribute to that susceptibility. 


12622 Performing accurate measurements of fissionable materi- 
al for safeguard purposes in reprocessing plants in Europe. De 
Bievre, P.; Brothaerts, J.; Gallet, M.; Loopmans, A.; Sattler, E.; 
Van Audenhove, J. (Central Bureau for Nuclear Measurements, 
Geel, Belg.). Nucl. Mater. Manage.; 5: No. 3, 478-484(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper describes the results obtained over a period of 
about five years, of a procedure which allows accurate certification 
of fissile nuclide and/or element concentrations at time and place 
of Safeguard Inspection at a reprocessing plant, although the ac- 
tual measurements are performed some weeks later in a distant 
Safeguards measurement laboratory. In the procedure the 
Safeguards Inspector at plant site adds a known amount ('’spike’’) 
or supervises the addition of isotopically different U and Pu to the 
unknown (hot) input/output solutions. Isotope Dilution Mass Spec- 
trometry is used for the measurements of isotopic composition and 
fissionable isotope/element concentration at the measurement 
laboratory. By performing the procedure twice, with different 
amounts of spike added, it has been possible to confirm the expec- 
tation that, if an error occurs, it is detected in time and will 
prevent Safeguards Authorities to draw unjustified conclusions. At 
present, the attained accuracy is 0.3 percent for **U or U-concen- 
tration and there is potential for achieving the same Pu. 
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12623 Spent fuel reprocessing plant characteristics im t 
to an integrated safeguards design. Bray, G.; Kendrick, H. (Science 
Applications, Inc., McLean, VA). Nucl. Mater. Manage.; 5: No. 3, 
485-494(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The adoption of real time techniques and equipment has 
been frequently discussed as an approach to upgrading safeguards. 
Characteristics of LWR reprocessing plants, which severely impact 
the value of real time accountability concepts for safeguards pur- 
poses, include: Main process areas contain large Pu inventories 
and flow rates and do not readily accommodate frequent invento- 
ries without considerable lost production; Pu concentrations vary 
widely; highly radioactive materials are present; most material han- 
dling is remote or automated; and lack of in-line instrumentation 
with sufficient sensitivity or accuracy to provide meaningful ac- 
countahility information. Accordingly, emphasis must be placed on 
other material control measures to attain safeguards system per- 
formance objectives. An integrated design approach to counter in- 
ternal threats must be used which takes into account material form 
(attractiveness) and accessibility. 


12624 Material balance accounting and nondestructive assay 
systems for plutonium recycle facilities. Harris, L. Jr.; Gozani, T.; 
Maly, J.A. (Science Applications, Inc., La Jolla, CA). Nucl. Mater. 
Manage.; 5: No. 3, 501-513(Fal 1976). 

From 17. annual meeting of the institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Material balance uncertainties and nondestructive assay 
measurement systems are presented for model _ spent-fuel 
reprocessing and mixed-oxide fuel fabrication plants which are be- 
lieved to be representative of future LWR plutonium recycle fuel 
facilities. Material balance uncertainties are given for conventional 
inventories with accounting periods ranging from | month to | 
year and for potential future on-line computerized inventories per- 
formed at end of shift or daily. Nondestructive assay measurement 
systems for plutonium assay of feed, product, scrap and waste 
materials are described. 


12625 Nondestructive assay of spent fuel for determination of 
residual fissile content. Gozani, T. (Science Applications, Inc., Palo 
Alto, CA). Nucl. Mater. Manage.; 5: No. 3, 514-524(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A study to determine the feasibility of nondestructive assay 
(NDA) for residual fissile content in spent fuel assembly was con- 
ducted. The conclusion is that a direct NDA of LWR spent fuel as- 
semblies is indeed feasible. The technique is based on inducing fis- 
sions in the material and the detection of the former by measure- 
ments of the prompt and possibly delayed neutrons. In order to 
achieve the latter, the fission inducing source has to be removed. 
Two isotopic sources are readily available with the required inten- 
sities--*Cf and '“Sb-Be. For the prompt-neutron technique, less 
than 100 wg of Cf or 10 Ci of *Sb-Be will be needed. For the 
delayed neutrons, because of the much poorer signal to 
background, sources a hundred times stronger are required. Typi- 
cal measuring time for a LWR assembly would be a couple of 
hours and the estimated measurement error--mostly due to neutron 
self-shielding--could be less than 5 percent. 


12626 Total room holdup of plutonium measured with a large- 
area neutron detector. Tape, J.W.; Close, D.A.; Walton, R.B. (Los 
Alamos Scientific Lab., NM). Nucl. Mater. Manage.; 5: No. 3, 
5$33-539(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The use of a large-area neutron detector for measuring plu- 
tonium holdup in process equipment has been investigated both in 
the laboratory and in an industrial plutonium facility. Results in- 
dicate that holdup measurements made with an array of five 
moderated *He tubes suspended from the center of a room can 
achieve an accuracy comparable to much-more-time-consuming 
Nal(Tl) detector gamma-ray measurements. To determine the hol- 
dup using this technique, the fissile material must be reasonably 
uniformly distributed, the room must be shielded from external 
sources, and the specific activity of the material must be known. 
Both experimental and calculational calibrations have been used. 


12627 In situ measurement of residual plutonium. Kindle, C.H. 
(Atlantic Richfield Hanford Co., Richland, WA). Nucl. Mater. 
Manage.; 5: No. 3, 540-549(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Nondestructive assay techniques were developed and imple- 
mented to permit the measurement of residual plutonium in glove 
boxes, conveyors, and tanks in areas of varying background using 
both gamma and neutron portable detection equipment. The 
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gamma detector was a 2 x 2 inch sodium iodide detector colli- 
mated to view a well defined area. The neutron detector consisted 
of *He tubes in a polyethylene case with a small amount of 
directionality. Application of the described techniques to equip- 
ment prior to removal has shortened the clean-up time by identify- 
ing the locations of recoverable quantities. The agreement between 
assigned values and recovered plutonium has been within 16 per- 
= for quantities ranging from several grams up to kilogram 
evels. 


12628 Progress and prospects of the IAEA development pro- 
gramme of instruments and equipment for use in safeguarding of 
nuclear material. Waligura, A.J.; De Carolis, M.; Dragnev, T.; Kon- 
nov, Y. (International Atomic Energy Agency, Vienna). Nucl. 
Mater. Manage.; 5: No. 3, 550-564( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

A comprehensive review of safeguards techniques and their 
development in the Agency's 1976 to 1980 program was presented 
at the International Symposium on the Safeguarding of Nuclear 
Material in Vienna in October 1975. Progress achieved since that 
time in the development of more compact portable equipment for 
nuclear material assay measurements and surveillance equipment is 
presented. Results of some recent field experiments are described. 
The paper concentrates on some current technical problem areas 
for IAEA safeguards in devising instruments, methods and 
techniques to deal with particular measurement difficulties. 7 
figures. 


12629 Accountancy, physical control and security: a question of 
balance. Bishop, D.M.; Wilson, D.W.; Shaver, J.W. (General Elec- 
tric Co., San Jose, CA). Nucl. Mater. Manage.; §: No. 3, 565- 
579(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The historical development of current domestic safeguards 
regulations is summarized, from the perspective of an operating 
licensee ‘nuclear fuel facility, in terms of timing, basis and need. 
Principal aspects of material accounting and physical security as 
independent approaches to safeguards control are described and 
analyzed in terms of overlap and effectiveness. Concerns with the 
licensee safeguards regulatory process are discussed, and develop- 
ment needs are identified. Recommendations are made which con- 
tribute to the evolution and improvement of safeguards based on a 
""top-down"’ systems approach to regulation using proven account- 
ing, physical control and security principles to attain defined ob- 
jectives. 


12630 Structured approach to inspection. Sorenson, R.J.; 
Stewart, K.B.; Schneider, R.A. (Battelle Pacific Northwest Labs., 
Richland, WA). Nucl. Mater. Manage.; 5: No. 3, 580-591(Fal 
1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The paper describes a structured approach to inspection, 
the purpose of inspection, and its specific objectives, with the aim 
of providing a basis for an inspector to structure his activities such 
that the inspection results may be expressed quantitatively. The 
various objectives of inspection are discussed as they relate to the 
origin of threat (adversary), the degree of assurance required, and 
the inspection body. The basic aim of inspection is discussed as it 
relates to the role of assessment. The degree of the safeguards as- 
surance is described in increasing levels of inspecting activity. And 
the various roles (responsibilities) in the inspection process are 
discussed as they relate to the threat they are designed to counter. 


12631 Can the effects of systematic errors on LE-MUF be 
reduced. Jaech, J.L. (Exxon Nuclear Co., Inc., Richland, WA). 
Nucl. Mater. Manage.; 5: No. 3, 592-601(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

When LE-MUF is large, it is difficult to make prudent 
judgements about the effectiveness of SNM control measures on 
the basis of an observed MUF. LE-MUF cannot be reduced 
beyond a certain level because its size is limited by systematic er- 
rors. It is suggested that in some instances, judgements made based 
on MUF be supplemented by those made based on a conditional 
MUF. The conditional MUF compares the MUF for the current 
material balance period with MUF experience for prior periods. 


12632 Considerations in nondestructive assay verification mea- 
surements and their statistical treatment. Morgan, E.R.; Ting, P. 
(Nuclear Regulatory Commission, Washington, DC). Nucl. Mater. 
Manage.; 5: No. 3, 602-611(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 
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This paper examines the role and application of nondestruc- 
tive assay in the verification of previous measurements. Presented 
herein is a discussion of the nondestructive assay methodology 
available, factors that affect the NDA system response, considera- 
tions in method selection, and the role of nondestructive assay in 
the verification of previously measured items. 


12633 Quantifying scenarios to check statistical procedures. 
Beetle, T.M. (International Atomic Energy Agency, Vienna). Nucl. 
Mater. Manage.; 5: No. 3, 612-621(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Ways of diverting nuclear material are presented in a form 
that reflects the effects of the diversions on a select set of statisti- 
cal accounting procedures. Twelve statistics are examined for 
changes in mean values under sixty diversion scenarios. Several 
questions about the statistics are answered using a table of quan- 
tification results. Findings include a smallest, proper subset of the 
set of statistics which has one or more changed mean values under 
each of the diversion scenarios. 


12634 Control of sampling errors. Brouns, R.J.; Roberts, F.P. 
(Battelle Pacific Northwest Labs., Richland, WA). Nucl. Mater. 
Manage.; 5: No. 3, 622-633(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

Measurement control is increasingly recognized as a neces- 
sary element in special nuclear materials control and accounting. 
To be fully effective, a formal measurement control program must 
take into account all sources of errors, including those arising from 
sampling of materials for chemical analyses. The errors from sam- 
pling and sample handling are controlled by the use of formalized 
sampling plans and procedures that are based on statistical and ex- 
perimental tests. The tests provide the data needed for determining 
the number of increments and the amount of material per incre- 
ment, mixing and blending requirements, choice of sampling 
method, and evaluation of sample stability. Most importantly, test- 
ing provides the means for estimating the magnitude of the syste- 
matic error of sampling or, preferably, reducing it to an insignifi- 
cant level. 


12635 (ERDA-tr—169) Minimum measures for physical pro- 
tection of nuclear materials and other radioactive substances un- 
dergoing processing, use, storage, and transport. 1975. Translation 
of Italian report. 27p. Dep. NTIS $4.00. 

On May 16, 1975, at the General Direction of Energy 
Sources and Basic Industries (Direzione Generale delle Fonti di 
Energia e delle Industrie di Base) of the Ministry of Industry, a 
meeting was held by the Working Group for examining problems 
relating to physical protection of nuclear materials and other 
radioactive substances undergoing processing, use, deposit, and 
transport with the purpose of establishing the minimum levels of 
protection against theft, sabotage, and other criminal acts. At the 
end of the meetings the Working Group approved a document 
which is attached. This shows general tables of physical protection 
measures to be adopted in view of the present national and inter- 
national situation. 


12636 Possibilities of making reactor plutonium unsuitable for 
nuclear weapons. Locke, G. (Institut fuer Naturwissenschaftlich- 
Technische Trendanalysen (INT), Stohl (F.R. Germany)). pp 439- 
442 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
2: Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs. Short communication only. 


12637 Nuclear energy and national security. Statement by the 
Research and Policy Committee of the Committee for Economic 

Development. Washington, DC; Committee for Economic Develop- 
ment (1976). 89p. 

Reprocessing of spent reactor fuel to recover Pu for use in 
breeder reactors would make weapons-grade material available to 
many countries. This document explores ways to prevent or at 
least to slow the spread of individual national capabilities to 
produce nuclear explosives while still meeting the world’s needs 
for energy. The U.S. role and influence on global nuclear develop- 
ment are discussed. The following recommendations are made: ex- 
ploration of U deposits in U.S. and abroad; removal of all restric- 
tions on import and use of foreign U; sharing of responsibility by 
private and government institutions; application of IAEA 
safeguards to all sales to all countries; improvement of IAEA in- 
spection capability; collaborative development of techniques and 
facilities for international shipments of nuclear materials and waste 
disposal; the assured supply of reactor fuel by the U.S.; and a 
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unified energy policy cognizant of the inseparability of foreign and 
domestic aspects. Memoranda of comments, reservations, or dis- 
sent by subcommittee members are included. (DLC) 


ADMINISTRATIVE AND REGULATORY 


12638 Nuclear materials management: a government perspec- 
tive; the keynote speech. McCormack, M. Nucl. Mater. Manage.; 5: 
No. 3, 9-20(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

The confusion current in the energy crisis is touched upon 
and it is stated that, for the short term, we must turn to coal and 
nuclear fission. With the limitations on coal production and utiliza- 
tion, the importance of our nuclear power plants and of our 
breeder program is self-evident. The problem of safeguards for 
nuclear materials is next addressed. The conclusions of the JCAE 
LMFBR subcommittee on plutonium safeguards are listed and 
discussed. (DLC) 


12639 NRC perspectives on fuel cycle and safeguards. Chap- 
man, K.R. (Nuclear Regulatory Commission, Washington, DC). 
Nucl. Mater. Manage.; 5: No. 3, 29-42(Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

This paper discusses NRC’s mandate in the field of 
safeguards and the thoughts of NRC on other newly emerging pol- 
icy considerations. The status of some of the current issues facing 
the nuclear community and the regulatory staff in particular is 
touched on. 


12640 Planning for the nuclear future. Roberts, R.W. (ERDA, 
Washington, DC). Nucl. Mater. Manage.; 5: No. 3, 21-28(Fal 
1976). 

This is an overview of some of the activities of ERDA: 
safeguards and the management and control of nuclear materials, 
NURE, fuel cycle, wastes, LMFBR, ERDA facilities, etc. (DLC) 


12641 Development of safeguards technology in Japan. 41. 
Jpn.; 19: No. 3-4, 35-41(Mar 1975). 

The need to prevent the diversion of nuclear materials to 
other uses is the primary aim in establishing the national control 
over nuclear fuel cycle activities. The development and application 
of safeguard technology have been in operation in various or- 
ganizations in Japan, and Nuclear Materials Control Center was 
established in the same line. Nuclear Materials Information System 
worked out by NMCC is first explained. Then, the development of 
technology in safeguard measurement is described, including 
neutron and gamma assay techniques, passive gamma spectrometry 
technique and its application. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 15561 


HEAVY WATER PRODUCTION 


12642 Method of producing deuterium-oxide-enriched water. 
Mandel, H. (to Rheinisch-Westfalisches-Elektrizitatswert Aktien- 
gesellschaft). US Patent 3,981,977. 21 Sep 1976. Priority date 12 
Oct 1968, German, Federal Republic of (F.R. Germany). 10p 

A method and apparatus for producing deuterium-oxide-en- 
riched water (e.g., as a source of deuterium-rich gas mixtures) are 
disclosed wherein the multiplicity of individual cooling cycles of a 
power plant are connected in replenishment cascade so that fresh 
feed water with a naturally occurring level of deuterium oxide is 
supplied to replace the vaporization losses, sludge losses and 
withdrawn portion of water in a first cooling cycle, the withdrawn 
water being fed as the feed water to the subsequent cooling cycle 
or stage and serving as the sole feed-water input to the latter. At 
the end of the replenishment-cascade system, the withdrawn water 
has a high concentration of deuterium oxide and may serve as a 
source of water for the production of heavy water or deuterium- 
enriched gas by conventional methods of removing deuterium 
oxide or deuterium from the deuterium-oxide-enriched water. Each 
cooling cycle may form part of a thermal or nuclear power plant in 
which a turbine is driven by part of the energy and air-cooling of 
the water takes place in the atmosphere, e.g., in a cooling tower. 
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12643 Gas stripping and recirculation process in heavy water 
separation plant. Nazzer, D.B.; Thayer, V.R. (to Atomic Energy of 
Canada Ltd.). US Patent 3,983,226. 28 Sep 1976. Filed date 21 
Apr 1971. 4p. 

Hydrogen sulfide is stripped from hot effluent, in a heavy 
water separation plant of the dual temperature isotope separation 
type, by taking liquid effluent from the hot tower before passage 
through the humidifier, passing the liquid through one or more 
throttle devices to flash-off the H,S gas content, and feeding the 
gas into an absorption tower containing incoming feed water, for 
recycling of the gas through the process. 


RADIATION SOURCES 


12644 (DP-MS—75-90) Integrity of **Cf neutron sources after 
long-term service in normal and elevated temperature environments. 
McDonell, W.R. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 32p. 
(CONF-760436—6). Dep. NTIS $4.00. 

From International symposium on californium-252 utiliza- 
tion; Paris, France (26 Apr 1976). 

Effects of **Cf radiations on capsule surfaces and other in- 
teractions of materials in industrial **Cf neutron sources 
fabricated at the Savannah River Laboratory are being evaluated 
after long-term exposure of the sources in normal and elevated 
temperature environments. No major deterioration of platinum- 
alloy capsules containing **Cf oxide or of stainless steel capsules 
containing ***Cf,O;-palladium cermet wires has been found under 
potential use conditions. 


DESIGN AND FABRICATION 


12645 (BMI-X—672) Heat source component development 
program. Quarterly report, July—September, 1976. Pardue, W.M. 
(comp.). (Battelle Columbus Labs., Ohio (USA)). Oct 1976. Con- 
tract W-7405-ENG-92-TAS-94. 88p. Dep. NTIS $5.00. 

This is the first in a series of quarterly reports describing the 
results of several experimental programs being conducted at Bat- 
telle-Columbus to develop components for advanced radioisotope 
heat source applications. These reports replace the informal 
monthly technical letter reports previously prepared and are being 
utilized so that more cohesive presentation of results can be 
achieved. In addition, a series of summary management monthly 
reports was initiated in July of 1976 to permit NRA assessment of 
contractual progress. The specific components development efforts 
which are described are: a selective vent for helium release from 
the fuel containment, an improved reentry member and an im- 
proved impact member; the latter two items will hopefully be com- 
bined into a single ‘’bifunctional’’ member material concept which 
is designated ‘’RIM”’ (an acronym for Reentry Impact Member). 
Finally, supportive studies of a thermochemical nature are re- 


ported. 


12646 (CONF-761101—9) Equipment and techniques for 
remote fabrication and calibration of physically small, high intensity 
*82Cf neutron sources. Williams, L.C.; Bigelow, J.E.; Knauer, J.B. 
Jr. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 23p. Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Special equipment and techniques were required to 
fabricate **Cf neutron source capsules, in which milligram quanti- 
ties of **Cf were concentrated in each capsule to approximate an 
idealized ‘‘point source’’ as closely as possible. Through this 
cooperative effort with the National Bureau of Standards all **Cf 
neutron against the national reference radium-beryllium source. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 14507, 14600 


(PB— 248990) Classification of radioactive self-luminous 
light sources. American national . (American National 
Standards Inst., New York). Jan 1976. 18p. (ANSI-N—540-1975). 
NTIS $3.50. 

Library of Congress Catalog Card No. 75-619239. 

This standard establishes the classification of certain 
radioactive self-luminous light sources according to radionuclide, 
type of source, activity, and performance requirements. The objec- 
tives are to establish minimum prototype testing requirements for 
radioactive self-luminous light sources, to promote uniformity of 
marking such sources, and to establish minimum physical per- 
formance for such sources. This standard is primarily directed 
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toward assuring adequate containment of the radioactive material. 
Testing procedures and classification ——- are specified for 
discoloration, temperature, thermal shock, reduced pressure, im- 


pact, vibration, and immersion. A range of test requirements is 
presented according to intended usage and source activity. (GRA) 


ISOTOPIC POWER SUPPLIES 


12648 (MLM—2379) **Pu surface contamination of MHW 
impact shell assembly. Schaeffer, D.R.; Johnson, E.W.; Sheehan, 
W.E.; Fleming, D.L.; Egleston, E.E. (Mound Lab., Miamisburg, 
Ohio (USA)). 22 Nov 1976. Contract EY-76-C-04-0053. 17p. 
Dep. NTIS $3.50. 

*38PuO, contamination of the grit blasted surface of the pri- 
mary impact shell assembly (PISA) of the multi-hundred watt 
isotopic heat source was measured. The study determined the 
amount and distribution of the **PuO, and characterization of its 
behavior during aging at 1350°C. The results concluded that nor- 
mal decontamination effectively removes the superficial **PuO, 
but does not extract the **PuO, which is deep within the grit 
blasted structure. Subsequent heating results in migration of 
microcurie amounts of plutonium out of the grit blasted structure. 


12649 Long-term performance degradation of a radioisotope 
thermoelectric generator using silicon germanium. Stapfer, G.; 
Truscello, V.C. (Jet Propulsion Lab., Pasadena, CA). pp 1533- 
1538 of In Eleventh intersociety energy conversion engineering 
conference. Vol. Il. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The successful utilization of a radioisotope thermoelectric 
generator (RTG) as the power source for spaceflight missions 
requires that the performance of such an RTG be predictable 
throughout the mission. Several mechanisms occur within the 
generator which tend to degrade the performance as a function of 
operating time. The impact which these mechanisms have on the 
available output power of an RTG depends primarily on such fac- 
tors as time, temperture and self-limiting effects. The relative mag- 
nitudes, rates and temperature dependency of these various 
degradation mechanisms have been investigated separately by cou- 
pon experiments as well as 4-couple and 18-couple module experi- 
ments. This paper discusses the different individual mechanisms 
and summarizes their combined influence on the performance of 
an RTG. Also presented as part of the RTG long-term per- 
formance characteristics is the sensitivity of the available RTG out- 
put power to variations of the individual degradation mechanisms 
thus identifying the areas of greatest concern for a successful long- 
term mission. 


12650 Development of a small rad heat source. Jones, 
G.J. (Sandia Labs., Albuquerque, NM). pp 1572-1577 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A radioisotopic heat source was designed, fabricated, and 
evaluated for use in a 25 mW(e), 25 year thermoelectric genera- 
tor. This three layer heat source contains approximately 7 grams 
24Pu in the form of PuO, hydroxide-precipitated shards. A cup/cap 
type encapsulation configuration was used for ease of fabrication 
and thermopile mating. The nonvented design led to the require- 
ment that the heat source be able to withstand the internal helium 
pressures generated during a hypothetical | hour, 1273 K fire oc- 
curring at the end of generator lifetime. In addition, the heat 
source is required to survive a 150 m/sec impact into hardened 
steel at 723 K without breaching. Three main areas of concern in 
obtaining a heat source meeting the safety requirements are 
discussed: (1) materials selection and design, (2) structural testing, 
and (3) compatibility verification. 


12651 Test and evaluation of the Navy half-watt RTG. Rosell, 
F.E. Jr. (Naval Nuclear Power Unit, Port Hueneme, CA); Eggers, 
P.E.; Gawthrop, W.E.; Rouklove, P.G.; Truscello, V.C. pp 1578- 
1585 of In Eleventh intersociety energy conversion engineerin 
conference. Vol. II. New York; American Institute of Chemica 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 
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In the autumn of 1975 the Navy took delivery of eight 
small-sized, plutonium-fueled radioisotope thermoelectric genera- 
tors (RTGs) from four contractors (each contractor provided two 
RTGs). The purpose of these demonstration models is to prove 
conclusively that it is possible with state-of-the-art technology and 
materials to produce a super-battery with a 15-year life for use in 
the form of distributed power sources for remote undersea applica- 
tions. It is easy to determine the RTG’s beginning-of-life per- 
formance by actual measurements, but to forecast accurately its 
end-of-life performance requires rigorous determination of its relia- 
bility. This article discusses the test and evaluation program (TEP) 
used and the results obtained in determining that reliability. The 
TEP is divided into three general areas: mechanical-electrical, 
thermochemical-physical, and thermoelectric. 


12652 Use of silicon—germanium alloys in radioisotope ther- 
moelectric generators. Raag, V. (Syncal Corp., Sunnyvale, CA). pp 
1586-1590 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper describes the use of silicon—germanium alloys in 
miniature low power Radioisotope Thermoelectric Generators 
(RTGs). The rationale for using silicon—germanium alloys in 
miniature RTGs is given in terms of the advantages of sil- 
icon—germanium alloys over other thermoelectric materials in this 
type of application. Typical design configurations of miniature 
RTGs that use silicon—germanium alloys are shown. Performance 
data are given for such RTGs in the power output range of a few 
hundred microwatts to one watt. Typical applications that are 
ideally suited for miniature silicon—germanium alloy RTGs are 
mentioned. 


12653 Low cost high performance generator (LCHPG). 
Lieberman, A.R. (Teledyne Energy Systems, Timonium, MD); 
Osmeyer, W.E.; Hammel, T.E.; Carpenter, R.T. (Teledyne Energy 
Systems, Timonium, MD). pp 1591-1598 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Teledyne Energy Systems (TES) has been under contract to 
U.S. Energy Research and Development Administration (ERDA) 
since 1973 to develop a low cost, high efficiency radioisotopic 
thermoelectric generator (LCHPG). The LCHPG technology is 
based on Pu-238 oxide fuel and high performance selenide ther- 
moelectrics under development by the 3M Company. Studies in 
the search for a safe, low weight, high performance generator have 
concluded in a 500 watt(e) LCHPG reference design which yields 
in excess of 10% system efficiency, more than 3 watts(e)/pound 
and greater safety and lower cost than existing RTGs. A typical 
LCHPG system has four heat pipe augmented fins, thermoelectric 
hot and cold junction temperatures of 900°C and 125°C, respec- 
tively, and a radiator temperature of 90°C. Power level typically 
can range from 25 to 500 watts(e) in 25 watt(e) modular incre- 
ments. Production costs are expected to be about $6000 per 
watt(e) by 1981. Most recent efforts have concentrated on hard- 
ware development and will culminate in 1978 in an electrically 
heated 100 watt(e) generator (ETG). This technology phase will 
emphasize development of ETG components, e.g., the selenide 
thermoelectrics, fibrous insulation, Cu/H,O heat pipes and an 
isolation hot frame for separating the heat source from the con- 
verter compartment. Growth potential can be realized by uprating 
hot junction temperature and improving the gadolinium selenide 
N-leg; these improvements should yield an ultimate system effi- 
ciency of over 13%, a specific power in excess of 4 watts(e)/pound 
and a production cost less than $5000 per watt(e). 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 12557 


12654 (BNWL—1845-27) Pacific Northwest Laboratory 
monthly report to the Nuclear Research and A Division 
for August 1976. Fullam, H.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract E(45-1)-1830. 12p. 
Dep. NTIS $3.50. 

At Hanford, strontium is separated from high-level wastes, 
then converted to the fluoride, and doubly encapsulated in small, 
high-integrity containers for subsequent long-term storage. The 
fluoride conversion, encapsulation and storage take place in the 
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Waste Encapsulation and Storage Facilities (WESF). This encapsu- 
lated strontium fluoride represents an economical source of ™Sr if 
the WESF capsule can be licensed for heat source applications 
under anticipated use conditions. The objectives of this program 
are to obtain the data needed to license “SrF, heat sources and 
specifically the WESF ™SrF, capsules. Research progress is re- 
ported on long-term compatibility of TZM with “SrF,, short-term 
compatibility of cast iron and Hafnalloy with *SrF,, and the oxida- 
tion resistance and seawater corrosion of Hastelloy C-4. (TFD) 


12655 (DPST—76-128-8) Savannah River Laboratory monthly 
report: ** Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Aug !976. Con- 
tract E(07-2)-1. 28p. Dep. NTIS $4.00. 

Density gradients in Multi-Hundred Watt (MHW) pellets 
made from undermilled powder (mean particle size equal to or 
greater than 1.8 wm) contribute to the formation of cracks. The 
surfaces of iridium hemishells, as observed by scanning electron 
microscopy, were extremely rough. The rough surfaces may ac- 
count for the observed local highly contaminated areas, variations 
in smear counts, and re-contamination of cleaned hemishells. 
Microstructural examination of 90%-dense **PuO, pellets revealed 
that no major damage was caused by helium agglomeration at 
grain boundaries in pellets that were heated after aging up to 7 
months. Construction of the Plutonium Experimental Facility 
(PEF) is approximately 79% complete. 


12656 (DPST—76-128-9) Savannah River Laboratory monthly 
report: “Pu fuel form processes. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Sep 1976. Con- 
tract E(07-2)-1. 34p. Dep. NTIS $4.00. 

Tests have shown considerable latitude in the size and shape 
of as-calcined powder that can be accommodated by the Multi- 
Hundred Watt (MHW) process to fabricate acceptable, low densi- 
ty (82 to 84% TD) MHW fuel. Variations in size and packing den- 
sities of milled powder and granules were shown to have a 
pronounced effect on the characteristics of high density (>88% 
TD) LCHP fuel. The porosity size distribution was measured for 
five MHW pellets. Both intra-granule pore size and inter-granule 
pore size are related to milling time. The construction of the Plu- 
tonium Experimental Facility is 81% complete. 


12657 Spherical radioisotope thermoelectric generators: an ap- 
proach to high specific power devices. Eggers, P.E. (Ridihalgh and 
Associates, Inc., Columbus, OH). pp 1606-1613 of In Eleventh in- 
tersociety energy conversion engineering conference. Vol. Il. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A concept for attaining high specific power radioisotope 
thermoelectric generators (RTGs) is described which features the 
close packing of thermoelectric elements around the surface of a. 
spherical heat source, thereby reducing the need for conventional 
thermal insulation systems. Eliminating the thermal insulation al- 
lows the thermoelectric element length (and associated thermopile 
weight) to be reduced without incurring excessive bypass heat 
losses. An attendant advantage accrues by the elimination of the 
thermal insulation as a source of overall system gaseous impurities. 
One of the design constraints is that the spherical heat source 
volume must be sized to match the surface heat flux requirements 
imposed by the thermoelectric converter which envelops the heat 
source. A preferred embodiment of the spherical RTG concept is 
described along with component weight breakdowns for output 
power levels ranging from 250 to 575 watts including weights for 
heat source, thermal and impact protection members, thermoelec- 
tric converter, outer shell and spring assembly hardware, and 
radiator. The results of design optimization analyses are described 
and indicate that specific power levels of four to six watts (e) per 
pound are attainable using the TPM-217 thermoelectric alloys 
operating between 225 and 800 C. The paper also discusses the 
principal engineering problems to be addressed to realize the 
benefits of this advanced concept for RTG design. 


12658 Microwatt generator. Goslee, D.E.; Barr, 
H.N. (to Nuclear Battery Corp.). US Patent 3,980,502. 14 Sep 
1976. Filed date 18 Jul 1974. 4p. 

A microwatt thermoelectric generator suitable for implant- 
ing in the body is described. The generator utilizes a nuclear ener- 
gy source. Provision is made for temporary electrical connection to 
the generator for testing purposes, and for ensuring that the heat 
generated by the nuclear source does not bypass the pile. Also dis- 
closed is a getter which is resistant to shrinkage during sintering, 
and a foil configuration for controlling the radiation of heat from 
the nuclear source to the hot plate of the pile. 
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12659 Microwatt thermoelectric generator. Goslee, D.E.; 
Bustard, T.S. (to Nuclear Battery Corp.). US Patent 3,980,503. 14 
Sep 1976. Filed date 18 Jul 1974. 4p. 

A microwatt thermoelectric generator suitable for implant- 
ing ‘in the body is described. The generator utilizes a nuclear ener- 
gy source. Provision is made for temporary electrical connection to 
the generator for testing purposes, and for ensuring that the heat 
generated by the nuclear source does not bypass the pile. Also dis- 
closed is a getter which is resistant to shrinkage during sintering, 
and a foil configuration for controlling the radiation of heat from 
the nuclear source to the hot plate of the pile. 


12660 Electrical generator. Purdy, D.L. (to Coratomic Inc.). 
US Patent 3,981,750. 21 Sep 1976. Filed date 12 Jul 1973. 12p. 

A nuclear heart pacer having a heat-to-electricity converter 
including a solid-state thermoelectric unit embedded in rubber 
which is compressed to impress hydrostatic precompression on the 
unit is described. The converter and the radioactive heat source 
are enclosed in a container which includes the electrical circuit 
components for producing and controlling the pulses; the con- 
verter and components being embedded in rubber. The portions of 
the rubber in the converter and in the container through which 
heat flows between the radioactive primary source and the hot 
junction and between the cold junction and the wall of the con- 
tainer are of thermally conducting silicone rubber. The **Pu pri- 
mary radioactive source material is encapsuled in a refractory cas- 
ing of WC-222 (T-222) which in turn is encapsuled in a corrosion- 
resistant casing of platinum rhodium, a diffusion barrier separating 
the WC-222 and the Pt—Rh casings. The Pt—Rh casing is in a 
closed basket of tantalum. The tantalum protects the Pt—Rh from 
reacting with other materials during cremation of the host, if any. 
The casings and basket suppress the transmission of hard x rays 
generated by the alpha particles from the **Pu. The outside casing 
of the pacer is typically of titanium but its surface is covered by an 
electrically insulating coating, typically epoxy resin, except over a 
relatively limited area for effective electrical grounding to the body 
of the host. It is contemplated that the pacer will be inserted in the 
host with the exposed titanium engaging a non-muscular region of 
the body. 


12661 High temperature radioisotope capsule. Bradshaw, G.B. 
(to Secretary of the Air Force). US Patent 3,981,805. 21 Sep 
1976. Filed date 13 Sep 1972. 4p. 

A high temperature radioisotope capsule made up of three 
concentric cylinders, with the isotope fuel located within the inner- 
most cylinder is described. The innermost cylinder has hemispheri- 
cal ends and is constructed of a tantalum alloy. The intermediate 
cylinder is made of a molybdenum alloy and is capable of 
withstanding the pressure generated by the alpha particle decay of 
the fuel. The outer cylinder is made of a platinum alloy of high re- 
sistance to corrosion. A gas separates the innermost cylinder from 
the intermediate cylinder and the intermediate cylinder from the 
outer cylinder. 


USES 


12662 Kilowatt Isotope Power System (KIPS). Brouns, R.C. 
(Energy Research and Development Administration, Washington, 
DC); Krueger, E.C.; McKenna, R.F.; Niggemann, R.E.; Russo, F.A. 
pp 1457-1461 of In Eleventh intersociety energy conversion en- 
gineering conference. Vol. Il. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). : 

See CONF-760906—P2. . ale 

A dynamic space power system for use in satellites of t 
1980's is Game This. system is funded by ERDA and is 
designated as KIPS (Kilowatt Isotope Power System). The KIPS is 
a plutonium oxide fueled, organic Rankine cycle turbine power 
system producing electric power in a range from 0.5 to 2.0 kW. 

¢ discussion covers both the flight system concept design 
(FSCD) and the ground demonstration system (GDS) which is 
being designed ne fabricated to prove the feasibility of the flight 
design. The principal components considered are the energy 
source, turbo-alternator-pump, bearings, regenerator, jet con- 
denser, and radiator. Interface, integration, and trade-off criteria 
between components are presented. High efficiency to minimize 
fuel costs and realiability to achieve 60,000 hour unattended 
operation are the principal design goals. Operation in a satellite, 
operation on the pad and through launch if desired, and operation 
in space are considered. 


12663 Nuclear spinner for SATCOM applications. Karlin, J.J.; 
Raab, B. (Fairchild Space and Electronics Co., Germantown, MD). 
1462-1470 of In Eleventh intersociety energy conversion en- 
neering conference. Vol. II. New York; American Institute of 
hemical Engineers (1976). 
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From |1. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

In order to avoid the power limitations of the solar-powered 
spinner satellites, operators of commercial communications 
spacecraft have turned to three-axis-stabilized designs. Nuclear- 
powered spacecraft can avoid this limitation, while retaining the 
desirable weight, stability, and cost advantages of the spinner ap- 
proach. A nuclear spinner satellite launched on a Delta-3914 can 
provide enough weight and volume capacity for both C- and Ku- 
band operation, with a total capacity exceeding 40,000 one-way 
circuits, almost twice the capacity of present-day solar-three-axis 
designs. It is shown that, based on the criterion of cost-per-satel- 
lite-circuit in orbit, a nuclear spinner Satcom is superior to any 
present day solar-powered satellite in the Delta-launched class. 
However, in order to retain this superiority in the face of an- 
ticipated advances in solar power technology, a nuclear power 
system of at least 4 watts ( e)/ib specific power is required. 


12664 SNAP 19 Viking RTG mission performance. Brittain, 
W.M. (Teledyne Energy Systems, Timonium, MD). pp 1479-1486 
of In Eleventh intersociety energy conversion engineering con- 
ference. Vol. II. New York; American Institute of Chemical En- 
gineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The Viking-75 mission utilized the August/September 1975 
opportunity to launch two spacecrafts to Mars for arrival in 1976 
after about a one-year transit period. On arrival, each spacecraft, 
consisting of an orbiter and lander, will be placed in Mars orbit, 
with each lander subsequently descending from orbit to a soft- 
landing on the Martian surface. Two SNAP 19 RTG’s 
(radioisotope thermoelectric generators) provide the primary 
source of electrical power and means of thermal control for each 
Viking lander. The RTG's will be switched on-load just prior to 
separation of the lander from the orbiter for checkout of the 
lander, and will remain on-load during entry and the remainder of 
the 90-day minimum surface mission. 


HYDROGEN 


REFER ALSO TO CITATION(S) 13713, 13831 


12665 (N—76-10323) Register of hydrogen technology experts. 
Final report. Ludtke, P.R. (National Bureau of Standards, Boulder, 
Colo. (USA). Cryogenics Div.). Oct 1975. 72p. (NASA- 
CR—2624). NTIS $4.50. 

This register presents the names of approximately 235 in- 
dividuals who are considered experts, or very knowledgeable, in 
various fields of technology related to hydrogen. Approximately 90 
organizations are represented. Each person is listed by organiza- 
tional affiliation, address, and principal area of expertise. The 
criteria for selection of names for the register are extensive ex- 
perience in a given field of work, participation in or supervision of 
relevant research programs, contributions to the literature, or 
being recognized as an expert in a particular field. The purpose of 
the register is to present, in easy form, sources of dependable in- 
formation regarding highly technical areas of hydrogen technology, 
with particular emphasis on safety. The register includes two in- 
dexes: an alphabetical listing of the experts and an alphabetical 
listing of the organizations with which they are affiliated. (Author) 
(GRA) 


12666 (NTISUB/A/023—75/003) Quarterly literature review 
of hydrogen energy. (a bibliography with abstracts). Quarterly re- 

No. 3. (New Mexico Univ., Albuquerque (USA)). 30 Sep 
1975. 109p. NTIS $17.50. 

See also NTISUB/A/023—75/002. 

HYDROGEN ENERGY is a continuing bibliographic sum- 
mary with abstracts of research and projections on the subject of 
hydrogen as a secondary fuel and as an energy carrier. The first 
volume was published in January 1974 and is cumulative through 
December of 1973. This update to HYDROGEN ENERGY cites 
additional references identified during April, May and June of 
1975. It is the second in a 1975 quarterly series intended to pro- 
vide ‘current awareness’ to those interested in hydrogen energy. 
For the reader's convenience, a series of cross indexes are in- 
cluded which track directly with those of the cumulative volume. 
Core (c) by The Technology Application Center University of 
New Mexico 1976. (GRA) 
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PRODUCTION 
REFER ALSO TO CITATION(S) 13829 


12667 (N—76-15599) Studies of the use of heat from high- 
temperature nuclear sources for hydrogen production processes. 
Farbman, G.H. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Astronuclear Lab.). Jan 1976. Contract NAS3-18934. 
328p. (NASA-CR—134918). NTIS $10.00. 

Future uses of hydrogen and hydrogen production processes 
that can meet the demand for hydrogen in the coming decades 
were considered. To do this, a projection was made of the market 
for hydrogen through the year 2000. Four hydrogen production 
processes were selected, from among water electrolysis, fossil 
based and thermochemical water decomposition systems, and eval- 
uated, using @ consistent set of ground rules, in terms of relative 
performance, economics, resource requirements, and technology 
status. (Author) (GRA) 


12668 (NTIS/PS—76/0459) Hydrogen production (a bibliog- 
raphy with abstracts). Report for 1967—May 1976. Cavagnaro, 
D.M. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 91p. NTIS $25.00. 

Supersedes NTIS/PS—75/379. 

The cited reports include studies on the manufacturing of 
hydrogen by electrolysis, coal gasification, and other techniques. 
They cover both experimental research and production on the in- 
dustrial scale. Although most of the reports are on production 
methods, economic studies are also included. (Contains 86 ab- 
stracts) (GRA) 


12669 Method and apparatus for the nuclear thermo-chemical 
cracking of water. Teichmann, T. (to Texas Gas Transmission 
Corp., Owensboro, Ky. (USA)). French Patent 2,251,076/A/. 25 
Oct 1974. Il 1p. (In French). 

Available from Institut National de la Propriete Industrielle, 

Paris (France); priority claim: 9 Nov 1973, USA. 

; This apparatus comprises a reaction chamber in which is in- 
duced the thermonuclear fusion of a fusion-fuel (deuterium-triti- 
um), e.g. by means of a laser. Steam is injected and, due to availa- 
ble energy, is dissociated into oxygen and hydrogen exhausted 
through an onlet. This is applicable to the protection of ther- 
monuclear reactors and to the generation of hydrogen. 


12670 Hydrogen generators for sealed switches. Bocharov, 
V.K. (Physciotechnical Institute, Academy of Science of the 
Ukrainian SSR, Khar’kov). Sov. Phys. - Tech. Phys. (Engl. Transl.); 
21: No. 4, 487-489(Apr 1976). 

Hydrogen generators made from titanium and zirconium 
with automatic pressure regulation and getters are described. The 
ranges of the ambient temperature and pressure over which these 
generators can operate are broader than for other generators, and 
when the getters are used these generators are more efficient in 
pumping impurities in a discharge. When these generators are used 
in switches the range of working pressure is double that for 
generators without automatic pressure regulation. (AIP) 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 12679, 14320, 14321 


12671 Pressure vessel for hydrogen generator. Bunn, J.W. Jr. 
(to Trienco, Inc.). US Patent 3,933,614. 7 Jul 1975. vp. 

In an electrolytic hydrogen or oxygen generator apparatus 
of the type having a pressure tank adapted to contain an elec- 
trolytic solution including water and an electrolyte, and having a 
water inlet, an oxygen outlet and a hydrogen outlet, the improved 
pressure tank assembly comprises: (a) a metal tank member having 
a closed bottom and an open top; (b) a cover member hermeti- 
cally secured to the open top of tank member; (c) a thin-wall in- 
tegral cylindrical tube member having electrically insulating sur- 
faces and positioned centrally inside of tank member, the upper 
end portion of tube member being connected to coyer member in 
a gas-tight seal and having a lower open end portion terminating 
immediately above the closed bottom surface of tank member and 
including openings cut therein; (d) a woven, cylindrical asbestos 
curtain covering tube openings and adapted to act as an impervi- 
ous barrier to hydrogen and oxygen gas flow while allowing the 
passage of ions and electrolytic solution; (e) oxygen electrode 
means mounted inside tank and having electrically conducting 
means extending through cover; (f) hydrogen electrode means 
mounted inside tank member and having electrically conducting 
means extending through cover, hydrogen electrode means com- 
prising a fine mesh screen electrode positioned inside of tube and 
being coaxial with tube in a close spaced related therewith and 
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having a height sufficient to cover tube openings; and (g) an elec- 
trically insulating coating impervious to and inert with respect to 
hydrogen, oxygen, and sodium hydroxide applied to the entire in- 
terior side and bottom wall surfaces of tank member. 


12672 Energy system for production of hydrogen from waste 
incineration. Harvey, G.J. (to New York Testing Labs., Inc.). US 
Patent 3,965,362. 22 Jun 1976. Filed date 20 Mar 1974. 6p. 

Waste matter is incinerated utilizing pure oxygen in addition 
to the oxygen obtainable through ambient air thereby raising the 
temperature in the incinerator to an amount of the order of 500°F 
greater than the incinerator temperature normally encountered 
when only ambient air is introduced into the incinerator. The in- 
cinerator combustion gases are passed into a waste heat boiler to 
generate steam for operating a steam turbine incorporating an 
electric generator. A portion of the electric power developed by 
the generator is utilized in conjunction with an electrolytic cell 
structure to perform an electrolysis operation upon water to 
separate the water into its constituent parts (hydrogen and ox- 
ygen). A portion of the hydrogen is utilized in the burner plenum 
of the waste heat boiler to increase the temperature of the in- 
cineration combustion gases. The remaining pure hydrogen result- 
ing from the electrolysis process is available for use as fuel or in 
the synthesis of hydrocarbons, petrochemicals and alcohols. The 
oxygen developed from the electrolysis process is pumped back 
into the incinerator serving as the pure oxygen source. Thus, the 
incineration of waste is employed to generate useful electric 
power, at least a portion of which is used to incinerate the waste at 
higher incineration temperatures not heretofore obtainable, 
thereby increasing the efficiency of the incinerationoperation and 
utilizing the heat generated thereby to create both electrical power 
and to develop pure hydrogen as a by-product thereof for use as 
fuel or for other purposes. By supercharging the burning of the 
waste at higher temperatures, stack emission is significantly 
reduced and a higher temperature for steam generation is 
produced. 12 claims, | drawing figure. 


12673 = Permanent magnet hydrogen oxygen generating cells. 
Harris, M. US Patent 3,969,214. 13 Jul 1976. Filed date 31 May 
1973. 4p. 

A generating cell for hydrogen and oxygen utilizes per- 
manent magnets and electromagnets. Means are provided for 
removing gases from the electrodes. Mixing chambers are provided 
for water and the electrolyte used in the cell. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 13079 


12674 (LA-UR—76-1357) Chemistry of thermochemical cycles 
from U.S.A. programs. Bowman, M.G. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 19p. 
(CONF-761102—2). Dep. NTIS $3.50. 

From A.I.M. meeting; Liege, Belgium (15 Nov 1976). 

Theoretical advantages for hydrogen production by ther- 
mochemical methods have stimulated many efforts to ‘‘invent,”’ 
test and/or perform engineering and economic evaluation of ther- 
mochemical processes. A large number of thermochemical cycles 
have been conceived. Unfortunately, many have been published 
without experimental verification of the reactions in the cycle. As 
a result of this, most evaluations and/or comparisons of ther- 
mochemical processes for process efficiency or cost have been 
based on assumed data for fictitious cycles. In the United States, 
experimental and theoretical programs to develop or evaluate ther- 
mochemical processes are being conducted in several ERDA 
laboratories and in some commercial laboratories. Supporting 
research in thermochemistry, reaction kinetics and chemical en- 
gineering is also supported in universities. From these programs it 
has become painfully clear that very few conceptual cycles survive 
experimental testing. Nevertheless, these programs have developed 
thermochemical cycles where all reactions have been demonstrated 
in the laboratory. Most of these have been described in recent 
publications. In this paper, experimentally valid cycles are 
identified and described. These involve different chemical systems 
for which thermochemical data are usually available. This implies 
that additional (better) cycles will be found. Common problems of 
most cycles include: (1) manipulations involving solids; (2) drying 
large volumes of solutions; (3) reactions where heat must be trars- 
ferred to a solid from a heat exchanger surface. It seems clear that 
engineering assessment of such problems in specific cycles could 
lead to variations that improve the process. This feed-back 
procedure might produce a practical process. 


12675 Closed cycle ion exchange method for regenerating acids, 
bases, and salts. Dreyfuss, R.M. (to Energy Research and Develop- 
ment Administration). US Patent 3,957,956. 18 May 1976. Filed 
date 20 Jun 1974. 6p. 
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PAT-APPL-48 1,300. 

A method is described for conducting a chemical reaction 
in acidic, basic, or neutral solution as required and then regenerat- 
ing the acid, base, or salt by means of ion exchange in a closed 
cycle reaction sequence which comprises contacting the spent 
acid, base, or salt with an ion exchanger. The ion exchanger is 
preferably a synthetic organic ion-exchange resin so selected that 
the counter ions from the resin are ions also produced as a by- 
product in the closed reaction cycle. The spent ion exchanger is 
then regenerated by contact with the by-product counter ions. The 
method is particularly licable to closed cycle processes for the 
thermochemical production of hydrogen. 


PARTIAL OXIDATION PROCESSES 


12676 Hydrogen-rich gas generator. Houseman, J.; Cerini, D.J. 
(to National Aeronautics and Space Administration). US Patent 
3,982,910. 28 Sep 1976. Filed date 10 Jul 1974. 12p. 

A process and ratus are described for producing 
hydrogen-rich product gases by mixing a spray of liquid hydrocar- 
bon with a stream of air in a startup procedure and the mixture is 
ignited for partial oxidation, then the stream of air is heated by the 
resulting combustion to reach a temperature such that a signal is 
produced. The signal triggers a two way valve which directs liquid 
hydrocarbon from a spraying mechanism to a_ vaporizing 
mechanism with which a vaporized hydrocarbon is formed. The 
vaporized hydrocarbon is subsequently mixed with the heated air 
in the combustion chamber where partial oxidation takes place and 
hydrogen-rich product gases are produced. 


STORAGE 
REFER ALSO TO CITATION(S) 14353 


12677 Automotive storage of hydrogen using recyclable liquid 
carriers. Shaw, H.; Sultan, O. (Exxon Research and Engineering 
Co., Linden, NJ). pp 30p, Paper 7 of In Combustion of coal, oil 
shale, and tar sands. Combustion problems related to the enhance- 
ment of energy efficiency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The catalytic dehydrogenation of naphthenes to their cor- 
responding aromatic compounds was evaluated as a specific non- 
cryogenic approach for the on-board recovery of hydrogen for use 
as an automotive fuel. The dehydrogenation of methylcyclohexane 
(MCH) to toluene was used in this study as an example of the con- 
templated storage system. Although not evaluated in detail, it was 
assumed that by-product toluene would be recycled to a central 
hydrogenation facility to regenerate the MCH. Thus, in principle, 
MCH would not be consumed, but would act as a hydrogen 
storage medium. It was concluded, based on literature information, 
thermodynamic and kinetic analyses, engineering considerations, 
and cost estimates, that this method of hydrogen storage does not 
compare favorably with gasoline fueled automobiles. Approximate- 
ly 16 times more volume of MCH than gasoline would be needed 
for the same mileage range, thus severely curtailing the range of an 
automobile with a reasonably sized MCH tank. In addition, an un- 
reasonable amount of time (in excess of 20 minutes) would be 
needed to bring the dehydrogenation catalyst to operating tem- 
perature (589 K) from a cold start. Other factors that make the 
system appear unfavorable when compared to present automobiles 
are excessive system weight, high cost, and general inflexibility. No 
detailed comparisons were made of the MCH/hydrogen storage 
system with other automotive hydrogen storage or automotive 
propulsion systems. 


CHEMISORPTION 


12678 ce. A—019528) Solid-state hydrogen storage materials 
of to energy needs. Semiannual technical report No. 2, 1 
Jan-30 Jun 1975. Lundin, C.E.; Lynch, F.E. (Denver Research 
Inst., Colo. (USA)). Jul 1975. Contract F44620-74-C-0020. 30p. 
NTIS $4.00. 


See also report dated Jan 1975, AD-A—006423. 

During this period, four general areas of effort were pur- 
sued: (1) Design and construction were completed on a high pres- 
sure hydriding . which will reach about 2000 bars in 
comparison with the 136 bars available in the present Sievert ap- 
partus. Construction has had to include the ing 
device for the upper two-thirds of the scale, not ‘available commer- 
cially in non-hydrogen-embrittleable metal. (2) The major effort 
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on rates of desorption of hydrogen from LaNi,; was completed, 
after a number of reactor designs were employed in order to find 
the optimum conditions and purities. The first-cycle rate of 
descorption yields a second-order rate constant of 0.077 per 
second per unit ratio of H atoms to LaNis. Over the temperature 
range 15 to 25°C, the activation energy is 21.9 kcal/mole. (3) 
Poisoning of LaNi, by air, oxygen and water was studied up to 100 
degrees C with the conclusion that effects on hydriding are only 
temporary and limited to rate effects. (4) Preliminary hydrogen 
absorption-desorption measurements were made with 10 alloys and 
intermetallic compounds. These were selected compositions in the 
V-Cr and Nb-Mo systems, aluminum-saturated alpha-titanium, and 
the compounds CoTi, CeAl, CeAl,, CeAl,, and CeFe;. A few of 
the results encourage further study. (GRA) 


12679 (BNL—21498) Hydrogen storage, water electrolysis and 


‘fuel cells for electric energy storage. Salzano, F.J.; Braun, C.; 


Beaufrere, A.; Srinivasan, S.; Strickland, G.; Reilly, J.J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Apr 1976. Con- 
tract E(30-1)-16. 37p. (CONF-760482—1). Dep. NTIS $4.00. 

From Symposium on energy storage by an electrochemical 
method) some new methods; Grenoble, France (9 Apr 1976). 

The Brookhaven National Laboratory (BNL), supported by 
the Energy Research and Development Administration (ERDA), 
has in progress a program to develop the technologies of elec- 
trochemical hydrogen production, storage and conversion to elec- 
tricity in fuel cells as a method of utility energy storage. The 
process and physical configuration, performance and costs of such 
a system are presented and discussed, as well as the prognosis for 
eventual application in a utility system. The key requirement 
necessary to make hydrogen production attractive for utility appli- 
cations is the flexible and maximum utilization of the capital facili- 
ties required for production, storage, and where applicable, elec- 
tric conversion. 


12680 (NTIS/PS—76/0461) Hydrogen storage. Part II. 
Hydrogen as a hydride (a bibliography with abstracts). Report for 
1974—May 1976. Cavagnaro, D.M. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). Jun 1976. 44p. NTIS 
$25.00. 

Updates NTIS/PS—75/379. 

This bibliography covers hydrogen storage as a hydride. It 
discusses the chemical and physical properties of the hydride and 
how useful it will be for hydrogen storage. It also discusses the 
conversion of hydrogen to a hydride and the conversion of a 
hydride back to hydrogen. (Contains 39 abstracts) (GRA) 


CRYOGENIC 


12681 (N—75-29278) Design and evaluation of thermodynam- 
ic vent/screen baffle cryogenic storage system. Final report, 3 Jan 
1974—30 Jun 1975. Cady, E.C. (McDonnell Douglas Astronautics 
Co., Huntington Beach, Calif. (USA)). Jun 1975. Contract NAS3- 
17801. 174p. (NASA-CR— 134810; MDC-G—5979). NTIS $6.25. 

A comprehensive analytical program was performed to com- 
pare an integrated thermodynamic vent/screen baffle orbital 
cryogenic propellant storage and transfer system with other con- 
cepts. The screen systems were found to be 20 to 29% lighter in 
weight than a propulsively accelerated Tug-scale LH,/LO, resupply 
module. The screen systems were compared with small-scale super- 
critical storage systems for the space shuttle fuel cell reactant and 
life support system fluid supply and were lighter by up to 556 kg 
(1225 Ib) for the extended 30-day mission. When compared with 
high-pressure gas storage for the spacelab atmosphere supply, the 
screen system saved 79% of the inert system weight for the 30-day 
mission. An experimental program found that heat flux rates up to 
9,450 watts/sq m (3,000 Btu/hr-sq ft) degraded the LH, bubble 
point performance of eight screens by a maximum of 12.5%. No 
effects of helium pressurant, screen material, or LH, superheat 
were observed. (auth) 


12682 (NTIS/PS—76/0460) Hydrogen storage. Part I. Storage 
as a gas or liquid (a bibliography with abstracts). Report for 
1974—May 1976. Cavagnaro, D.M. (National Technical Informa- 
tion Service, Springfield, Va. (USA)). Jun 1976. 87p. NTIS 


$25.00. 

Updates NTIS/PS—75/379. 

This bibliography discusses aspects of storing hydrogen as a 
liquid or a gas. It covers fuel storage, energy storage, and the con- 
struction of the tanks that are used to store the material. Excluded 
is any type of storage that is related to batteries, fuel cells or solar 
cells unless the abstract states that its purpose is to store hydrogen. 
(Contains 82 abstracts) (GRA) 
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TRANSPORT 


12683 (PB—246436) Study of cryogenic propellant systems for 
loading the space shuttler. Part II. Hydrogen systems. Final report. 
Steward, W.G. (National Bureau of Standards, Boulder, Colo. 
(USA)). Oct 1975. Contract NASA-CC-37171A. 64p. 
(NBSIR—75-820). NTIS $4.50. 

See also report dated Apr 1974, COM—74-11076. 

This report covers computer simulation studies of liquid 
hydrogen fill and vent systems for the space shuttle. The computer 
programs calculate maximum and minimum permissible tlow rates 
during cooldown as limited by thermal stress considerations, fill 
line cooldown time, pressure drop, flow rates, vapor content, vent 
line pressure drop and vent line discharge temperature. The input 
data for these programs are selected through graphic displays 
which schematically depict the part of the system being analyzed. 
The computed output is also displayed in the form of printed 
messages and graphs. Digital readouts of graph coordinates may 
also be obtained. Procedures are given for operation of the graphic 
display unit and the associated minicomputer and timesharing 
computer. (GRA) 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 12677, 12683, 14032, 14033, 
14035, 14036, 14349 


12684 (NTIS/PS—76/0458 ) Hydrogen use as a fuel (a bibliog- 
raphy with abstracts). Report for 1964—May 1976. Hundemann, 
A.S. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 88p. NTIS $25.00. 

Updates NTIS/PS—75-379. 

The technical feasibility of using hydrogen as a fuel for 
vehicular transportation, electric power generation, and for both 
subsonic and supersonic aircraft is-discussed. (Contains 83 ab- 
stracts) See also NTIS/PS-76/0459, Hydrogen Production, 
NTIS/PS-76/0460, Hydrogen Storage. Part 1. Storage as a Gas or 
Liquid, and NTIS/PS-76/0461, Hydrogen Storage. Part 2. Storage 
as a Hydride. (GRA) 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 13833, 14030 


12685 (PB-.-247140) EPA program status report: Synthetic 
Fuels Program. Final report. Truett, B.; Murray, R.G.; Foley, G. 
(Mitre Corp., McLean, Va. (USA)). Oct 1975. Contract EPA-68- 
01-2940. 32p. NTIS $4.00. 

Prepared in cooperation with Stanford Research Inst., 
Menlo Park, Calif. 

The status of EPA’s Synthetic Fuels Program as of Sep- 
tember, 1974 is presented in nontechnical language. This program 
is a part of EPA’s work directed toward providing the necessary 
technology for meeting near-term and long-term energy require- 
ments in an environmentally acceptable manner. The program is 
aimed at controlling and preventing environmental pollution when 
coal and other fossil hydrocarbons are converted to synthetic fuels 
and are used as products. Program objectives and responsibility are 
presented in relation to funding level. Significant accomplishments 
of the program are summarized, and the thrust of future research 
is discussed. A bibliography of R and D reports directly related to 
the synthetic fuel program is included. (GRA) 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 12386, 12697, 12877, 12878, 
12900, 13713, 13830, 14033, 14353 


12686 (N—75-27564) Bio-conversion of water hyacinths into 
methane gas. Part 1. Wolverton, B.C.; Mcdonald, R.C.; Gordon, J. 
(National Aeronautics and Space Administration, Bay St. Louis, 
Miss. (USA). National Space Technology Labs.). Jul 1974. 13p. 
(NASA-TM-X—72725). NTIS $3.25. 

Bio-gas and methane production from the microbial anaero- 
bic decomposition of water hyacinths (Eichhornia crassipes) 
(Mart) Solms was investigated. These experiments demonstrated 
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the ability of water hyacinths to produce an average of 13.9 ml of 
methane gas per gram of wet plant weight. This study revealed that 
sample preparation had no significant effect on bio-gas and/or 
methane production. Pollution of water hyacinths by two toxic 
heavy materials, nickel and cadmium, increased the rate of 
methane production from 51.8 ml/day for non-contaminated plants 
paar owed at 36 C to 81.0 mi/day for Ni-Cd contaminated plants 
incubated at the same temperature. The methane content of bio- 
gas evolved from the anaerobic decomposition of Ni-Cd con- 
taminated plants was 91.1 percent as compared to 69.2 percent 
methane content of bio-gas collected from the fermentation of 
non-contaminated plants. (Author) (GRA) 


12687 Production of clean fuel gas. Crouch, W.B. (to Texaco 
Inc.). US Patent 3,951,617. 18 Dec- 1974. vp. 

A process is claimed for the production of fuel gas compris- 
ing reacting by partial oxidation a liquid hydrocarbon fuel with a 
free-oxygen containing gas in the presence of steam, introducing 
the gaseous effluent stream into a gas cooling and cleaning zone to 
remove particulate carbon and ash, and then into a gas purifying 
zone to remove CO,, H,S, COS, and H,O. 


12688 Solid waste management and resource recovery. 
Hearings before a subcommittee of the Committee on Government 
Operations, House of Representatives, Ninety-Fourth Congress. 
Second Session, March 23, 24, 26, and 31, 1976. Washington, DC; 
Committee on Government Operations (1976). 479p. GPO. 

Statements and letters submitted by Federal, state, and local 
officials and from private industry on solid waste management and 
resource recovery and on the possible role of the federal govern- 
ment in these areas are compiled. Some direct testimony in 
response to questions by committee members is also included. 
(JSR) 


12689 Hydroxy! radical concentrations in high-intensity con- 
tinuous methane/air combustion. Schmidt, S.C.; Malte, P.C.; Pratt, 
D.T.; Tripp, B.I. (Washington State Univ., Pullman). pp 23p, 
Paper 16 of In Combustion of coal, oil shale, and tar sands. Com- 
bustion problems related to the enhancement of energy efficiency. 
Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Absorption spectroscopy using a multi-pass optical cell has 
been used to determine absolute OH radical concentrations and 
rotational temperatures for the high-intensity continuous com- 
bustion of methane/air in a modified Longwell jet-stirred reactor. 
Fuel/air equivalence ratios, PHI/sub FA/, were varied from 0.57 to 
1.32 for reactor loadings of 1.84 x 10~* and 2.62 x 107? g/cm*-s. 
The resultant gas kinetic temperatures, as measured with a coated 
Pt vs. Pt/Rh thermocouple, varied from 1400 to 1800°K. Experi- 
mental line strengths were determined from the measured 
equivalent widths of selected resolved spectral lines in the OH *2*- 
2PI (0,0) band near 3100 A, using a ‘‘curve-of-growth’’ technique 
and previously measured collision halfwidths. Ground electronic 
state OH radical concentrations and rotational temperatures were 
calculated from the theoretical expression for the individual line 
intensities using the experimental line strengths and a published 
value for the experimental band oscillator strength. Measured OH 
concentrations increased from less than | x 10 cm~* at PHI/sub 
FA/ = 1.32 to a maximum value between | and 2 x 10'* cm~* near 
PHI/sub FA/ = 0.9, and then decreased for fuel-lean combustion. 
Rotational temperatures based on straight-line plots of In 
[Intensity/Transition Probability] vs. Ground State Energy varied 
from 1400°K to 1800°K, thus agreeing favorably with measured 
kinetic temperatures. 


12690 Prediction of propagating methane-air flames. Smoot, 
L.D.; Hecker, W.C.; Williams, G.A. (Brigham Young Univ., Provo, 
UT). pp 43p, Paper 17 of In Combustion of coal, oil shale, and tar 
sands. Combustion problems related to the enhancement of energy 
efficiency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The kinetics and p' ion of laminar methane-air flames 
were studied using a one-dimensional, flame propagation model. 
The model is based on a numerical, unsteady-state solution of 
transformed species and energy conservation equations using ex- 
plicit techniques for diffusion terms and linearized, implicit 
techniques for kinetic terms. A methane-oxygen kinetic mechanism 
consisting of 28 elementary reactions was postulated and used in 
the flame model. Flame velocity, flame thickness, temperature 
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profile and concentration profiles of 13 species were predicted for 
a series of methane-air flames. The effects of pressure, methane 
concentration, initial temperature, rate constants, and transport 
coefficients were investigated. Many of the model predictions were 
compared with experimental data, and agreement was generally 
very good. The concentrations of the radicals H, OH, and O were 
major factors in the propagation of methane-air flames. Physical 
and chemical processes were both important in the flames. The 
relative importance of each of the 28 reactions was examined; five 
were found to be negligible, while several were shown to be impor- 
tant in determination of propagation velocity and flame charac- 
teristics. 

12691 Investigation of liquid fueled turbulent diffusion flames. 
Tuttle, J.H.; Shisler, R.A.; Mellor, A.M. (Purdue Univ., West 
Lafayette, IN). pp 25p, Paper 18 of In Combustion of coal, oil 
shale, and tar sands. Combustion problems related to the enhance- 
ment of energy efficiency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Pollutant emissions data gathered from within a simulated 
gas turbine combustor primary zone (flame stabilized in the wake 
of a disc with liquid fuel injected into the wake region from the 
center of the disc) for three widely varied operating conditions are 
reported and discussed for liquid propane flames. The basic flame 
structure was found to consist of a hollow reaction region (shear 
layer) along the boundary between the recirculation zone and the 
free stream. As the heterogeneous properties of the combustion 
process increased in importance, a free stream flame zone follow- 
ing the fuel spray was also detectable. In addition, CO and NO/sub 
x/ emissions were found to originate in separate regions of the 
flame structure. 


12692 Theoretical study of synthetic fuel from water gas. Ying, 
S.J. (Detroit Inst. of Tech.). pp 7p, Paper 24 of In Combustion of 
coal, oil shale, and tar sands. Combustion problems related to the 
— of energy efficiency. Tustin, CA; Combustion Inst. 
(1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The synthetic fuel from water gas is studied through the 
concept of statistical thermodynamics. The equilibrium composi- 
tion of the fuel after simultaneous chemical reactions can be pre- 
dicted by the probability which is related to the change of entropy 
of each reaction. The method is a straightforward iteration process 
instead of the traditional method in solving a set of nonlinear al- 
gebraic equations. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 12178 


12693 (AD-A—021655) Conversion of solid waste to fuels. 
Final report, Jul 1973—Jul 1974. Benham, C.B.; Diebold, J. 
(Naval Weapons Center, China Lake, Calif. (USA)). Jan 1976. 
33p. (NWC-TP—5797). NTIS $4.00. 

Economic and practical processes for recovering energy 
from solid waste were studied. Two promising fuels were identified 
- polymer gasoline and methanol. A nominal 10-pound-per-hour 
pyrolysis system was constructed and tested. Preliminary cost 
analyses and studies of the effects of population and energy market 
value on fuel costs were also conducted. (GRA) 


PREPARATION FROM WASTES OR BIOMASS 


12694 (N—76-10569) Grown organic matter as a fuel raw 
material resource. Final Roller, W.L.; Keener, H.M.; Kline, 
R.D.; Mederski, H.J.; Curry, R.B. (Ohio Agricultural Research and 
Development Center, Wooster (USA)). Oct 1975. Contract NGL- 
36-007-001. 134p. (NASA-CR— 2608). NTIS $6.00. 

An extensive search was made on biomass production from 
the standpoint of climatic zones, water, nutrients, costs and energy 
requirements for many species. No exotic species were uncovered 
that ene for a bonanza of biomass production under culture, 
location, management markedly different from those of exist- 
ing agricultural — A simulation analysis of biomass produc- 
tion was carried out six species using conventional production 
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methods, including their production costs and energy require- 
ments. These estimates were compared with data on food, fiber, 
and feed production. The alternative possibility of using residues 
from food, feed, or lumber was evaluated. It was concluded that 
great doubt must be cast on the feasibility of producing grown or- 
—_ matter for fuel, in competition with food, feed, or fiber. The 
easibility of collecting residues may be nearer, but the competi- 
tion for the residues for return to the soil or cellulosic production 
is formidable. (Author) (GRA) 


12695 (PB—246158) Heat treatment of refuse for increasing 
anaerobic biodegradability. Semiannual progress report, 1 Jan—30 
Jun 1975. Gossett, J.M.; Healy, J.B. Jr; Young, L.Y.; McCarty, 
P.L. (Stanford Univ., Calif. (USA). Dept. of Civil Engineering). 31 
Jul 1975. 118p. NTIS $5.50. 

This research is concerned with the efficacy of various heat 
treatment procedures in converting refractory organic materials to 
biodegradable substances so they will be convertible to methane 
gas. Organic refuse materials are being subjected to temperatures 
from 25 to 250C, pH from | to 13, and for times up to 3 hours. 
Biodegradability is being assessed with a Warburg respirometer. 
Optimum temperature for improvement of biodegradability in- 
creased with increase in pH from 130C at pH | to 200C at pH 13. 
Increased solubilization of organics was achieved with increased 
temperature at all pHs, the maximum observed being 90 percent at 
pH 13 and 250C. A model of a total heat treatment system sug- 
gests various trade-offs for different systems; a predicted 36% in- 
crease in methane, 31% reduction in solids for disposal, and 54% 
reduction in digester volume resulted with heat treatment at pH 13 
and 200C. Other studies indicate several ring structures believed 
formed from heat treatment of refuse are biodegradable. (GRA) 


12696 (PB—252458) Resource recovery technology for urban 
decision-makers. Benziger, J.B.; Bortz, B.J.; Neamatalla, M.; 
Szostak, R.M.; Tong, G.; Westerhoff, R.P.; Schulz, H.W. 
(Columbia Univ., New York (USA). School of Engineering and 
Applied Science). Jan 1976. 128p. (NSF/RA/N—76-026). NTIS. 

The purpose of this handbook is to present for the benefit 
of municipal decision makers the results of a study supported by 
the National Science Foundation, which had for its objective the 
critical assessment of advanced technologies for the economic 
utilization of municipal solid waste (MSW). Emphasis is placed on 
the most advanced systems for energy recovery in the form of 
electric power, steam, fuel gas, a combustible liquid, or a solid 
refuse derived fuel (RDF). Engineering judgments are given con- 
cerning the operational reliability and environmental impact of the 
systems evaluated. Economic merit is compared in terms of such 
quantitative determinants as investment requirements, operating 
charges, revenues from the sale of recovered energy and reclaimed 
materials, and the net amortized disposal cost per ton of MSW. A 
principal objective of the present work is to equip public officials 
with facts and figures that will enable them to discriminate among 
the available technological alternatives in specifying, evaluating, or. 
selecting the most cost-effective resource recovery system for a 
given set of conditions and constraints. The aim is not to develop a 
universal solution, but rather to characterize and evaluate the ele- 
ments that must be combined to meet the special requirements of 
a given municipality. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 14033 


12697 Experimental determination of the quenching distance of 
methanol and iso-octane/methanol blends. Ishikawa, N.; Branch, 
M.C. (Univ. of California, Berkeley). pp 22p, Paper 22 of In Com- 
bustion of coal, oil shale, and tar sands. Combustion problems re- 
lated to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

An apparatus for determining quenching distances for reac- 
tive gas mixtures was devised. The test bomb is operated at con- 
stant volume and designed with electrodes flanged by circular 
quartz discs 2.54 cm in diameter. Experiments were performed 
with methane, methanol, iso-octane and _ iso-octane/methanol 
blends over a range of equivalence ratios for several mixture initial 
temperatures and = Quenching distances measured for 
methane agrees well with previous data. New data are reported for 
methanol and iso-octane/methanol blends. The fuel blends were 
found to have larger quenching distances than either pure fuel. In 
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comparing the data with empirical correlations such as by Daniel 
or Hicks, et al it was found that the temperature and pressure ex- 
ponent of the quenching distance is dependent on fuel type. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 12172, 12693 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 12672, 12688, 12696, 13865, 
13867 


12698 (AD-A—015616) Technical evaluation study: solid 
waste heat reclamation at Philadelphia Naval Shipyard, Philadel- 
phia, Pa. Technical report. Rigo, H.G. (Army Construction En- 
gineering Research Lab., Champaign, Ill. (USA)). May 1974. 45p. 
(CERL-TR-E—48). NTIS $3.75. 

This study was conducted to evaluate the solid waste 
disposal problems and to ascertain the economic and technical 
feasibility of solid waste heat reclamation incineration at the 
Philadelphia Naval Shipyard, Philadelphia, Pa. An analysis of the 
solid waste stream was performed, applicable standards were eval- 
uated, and a technology review of cost/performance characteristics 
of current solid waste heat reclamation units, including processing 
of solid wastes and burning in existing boilers, was conducted. 
Recommendations were based on facility benefit-to-cost ratio con- 
siderations and operation success probabilities. It was found that 
steam generation through waste heat reclamation, by incineration 
or processing and using the refuse as a fuel in an existing boiler, 
was both technically and economically feasible. The latter method 
has the highest benefit-to-cost ratio. Alternative methods of dispos- 
ing of on-base generated solid waste are also suggested. 


12699 (AD-B—003--456/SL) Use of refuse as a fuel at Fort 
Monmouth, N.J. Final report. Rigo, H.G. (Army Construction En- 
gineering Research Lab., Champaign, Ill. (USA)). Apr 1975. 44p. 
(CERL-TR-E—55). NTIS $4.00. 

Distribution Limitation now removed. Prepared in coopera- 
tion with Army Electronics Command, Fort Monmouth, N.J. 

This report analyzes the feasibility of using refuse-derived 
fuel (RDF) in the school boiler plant at Fort Monmouth, NJ, and 
the desirability of modifying the Monmouth County shredder facili- 
ty to produce RDF. The county can produce RDF by adding an air 
classifier to its existing shredding facility. Fort Monmouth can con- 
vert existing boilers to RDF firing by installing reciprocating grate 
stokers and a baghouse for air pollution control. The project is 
ecologically sound since renewable fuel resources would be used at 
Fort Monmouth. Design criteria for the boiler plant modifications 
are included. Capital and life-cycle cost estimates for both RDF 
production and use are presented. (GRA) 


12700 (PB—242413) Fuels from municipal refuse for utilities: 
technology assessment. Final report. (Bechtel Corp., San Francisco, 
Calif. (USA)). Mar 1975. 184p. NTIS $7.00. 

This report presents the results of a study to survey the state 
of the technology in production of fuels from municipal solid 
wastes (MSW) for utilization by electric utility companies. The 
technology for energy recovery from municipal solid waste is 
under development. The sum of all the known projects cor- 
responds to a rather modest amount of power generation capacity, 
approximately 1/15 of those possible. The case of most interest is 
that of supplemental firing of prepared MSW fuel in a coal-fired 
boiler. It is not likely that solid fuels will be used in those boilers 
designed for only oil and/or gas. Decisions are required in the 
broad areas below and studies will be carried out to several levels 
of detail. These areas are : (1) MSW operations--existing and con- 
templated means of refuse removal and disposal, (2) technical 
aspects of both solid waste processing and utility operation, (3) 
legal and institutional aspects; (4) methods of financing projects, 
and (5) environmental aspects, which are particularly reflected in 
legal regulations, enforcement and public opinion. (GRA) 


12701 (PB—251622) Com of fossil and wood fuels. 
Final task report. Hall, E.H.; Allen, C.M.; Ball, D.A.; Burch, J.E.; 
Conkle, H.N. (Battelle Columbus Labs., Ohio (USA)). Mar 1976. 
Contract EPA-68-02-1323. 254p. NTIS $9.00. 

The report compares the use of wood as a fuel for a com- 
mercial electric power plant in Vermont, with use of clean fossil 
fuels or fossil fuels with suitable pollution control technology. 
Wood fuel was derived from forest surplus; i.e., the tops and 
branches of trees cut for commercial purposes, cull or noncom- 
mercial trees, and waste from forest products industries. The com- 
parison considered boiler technology, pollutant emissions, control 
—— , energy balance, environmental/ecological impact, and 
cost. (GRA) 
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HYDRO ENERGY 


REFER ALSO TO CITATION(S) 13662 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 13834 


12702 (PB—242475) Hydroelectric generating facilities report. 
Protsman, W. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Resource Development). Sep 1974. 74p. 
(FEA/C—74/159). NTIS $4.25. 

The report given was prepared to fulfill the requirements of 
Section 24 of the Federal Energy Administration Act of 1974. This 
Section of the Act requires the Federal Energy Administration to 
transmit to the Congress lists of: (1) hydroelectric generating 
facilities and electric power transmission facilities which have been 
authorized for construction and are not yet completed; and (2) op- 
portunities for increasing the capacity of existing hydroelectric 
generating facilities. For each facility listed, cost and schedule esti- 
mates are required for an expedited construction program which 
would make the facility available for service at the earliest prac- 
ticable date. Finally, a statement of accomplishments which would 
be provided by expedited completion of each facility and a state- 
ment of appropriated but unobligated funds are required. 


SITE GEOLOGY AND METEOROLOGY 


12703 (AD-A—023276) Use of remote sensing to quantify con- 
struction material and to define geologic lineations. Part I. Dickey- 
Lincoln School Lakes Project, Maine. Special report. McKim, H.L.; 
Merry, C.J. (Cold Regions Research and Engineering Lab., 
Hanover, N.H. (USA)). Dec 1975. 28p. (CRREL-SR—242-Pt-1). 
NTIS $4.00. 

See also Part Il, AD-A*023277. 

A potential site for construction of a series of earth dams 
and dikes with a maximum height of 335 ft, the Dickey-Lincoln 
School Lakes Project, is being evaluated by the New England Divi- 
sion, Corp of Engineers. The site is located on the St. John River 
in Aroostook County, Maine, approximately 30 miles west of the 
town of Ft. Kent. The project is primarily designed to generate 
hydroelectric power, but it is also intended to provide flood con- 
trol. During November 1974 a study was initiated to apply state-of- 
the-art remote sensing techniques to the delineation and quantifi- 
cation of surficial geology units to locate construction material 
within the headwaters of the St. John River Basin. A photomosaic 
was prepared from 1966 black and white photography (scale 
1:33,600). Fourteen surficial geology units were delineated in an 
1100-square-mile area: alluvial fan, alluvial terrace, esker, flood- 
plain, glacial moraine, kame, kame terrace, outwash, outwash ter- 
race, bedrock, till, till over bedrock, wet outwash and wet till. 
These units were field checked and the depths estimated utilizing 
initial boring data, field measurements and seismometer values. 
Considerable time was saved using remote sensing techniques com- 
pared with conventional ground surveys. This comparison showed 
that the required construction material could be found within the 
prescribed area around the dam and dike sites. Because transporta- 
tion of materials is a major cost in dam construction, the reduction 
in transportation distances determined from this study could result 
in considerable savings. 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 12703 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 13813 


12704 (AD-A—014975) An overview of the nee ant of 
ystem. 


the McClellan-Kerr multiple-purpose Arkansas River l 
report. Antle, L.G. (Institute for Water Resources (Army), Fort 
Belvoir, Va. (USA)). Jul 1975. 37p. (IWR-RR—75-R3). NTIS 
$3.75. 

A summary is given of the results of the first stage of assess- 
ment of impacts of the completed McClellan-Kerr Arkansas River 
System, located in Arkansas and Oklahoma. The system is 
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designed to produce multiple benefits including transportation, 
hydroelectric production, flood damage abatement, water supply, 
sediment control and stabilization, recreation, and fish and wildlife 
enhancement. Results of the first round of research and the first 
year’s output of the project are discussed in the perspective of the 
decision process leading to approval, authorization, and appropria- 
tion and in the perspective of public awareness of actual and 
potential impacts. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 13713, 13858 


12705 ERDA authorization fiscal year 1977. II. Solar energy. 
Hearings before the Subcommittee on Energy Research, Develop- 
ment and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth Congress, 
Second Session, February 5, 6, 1976. Washington, DC; Committee 
on Science and Technology (1976). 423p. GPO. 

Congressman Mike McCormack, chairman, who conducted 
the hearings, first reviewed the Solar Heating and Cooling Demon- 
stration Act (P.L. 93-409), passed by the House Feb. 13, 1974, 
after very thorough hearings (13 sessions) and signed into law by 
former Prsident Ford on Sept. 3, 1974. In these Feb. 5-6, 1976 
hearings, the Subcommittee was interested, first, in getting a status 
report on the demonstration phases of the program as provided by 
the law. Then, they wanted to learn what actions had been taken 
for the requirements of the law regarding: (1) dissemination of in- 
formation on a coordinated basis; (2) study of the institutional bar- 
riers and the necessity of incentives; (3) establishment of a solar 
heating and cooling information data bank; and (4) promulgation 
of regulations for the demonstration program. Basically, the Sub- 
committee wanted to know whether or not the law was being im- 
plemented in an orderly manner; if not, how far behind schedule; 
will more money or staff insure keeping on schedule; and how can 
the Congress help. Testifying were Dr. Robert L. Hersch, Dr. 
Henry Marvin, and other solar officials of ERDA; Dr. Claude E. 
Barfield of HUD; Mortimer M. Marshall, Jr., and Dr. Walter C. 
Christensen of the Department of Defense. (LMT) 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 13753 


12706 (N—76-10444) Sunfall monitor calibration plan. Lollar, 
R.B. (IBM Federal Systems Div., Huntsville, Ala. (USA)). 30 Apr 
1975. Contract NAS8-31309. 19p. (NASA-CR—144006; 
IBM—75W-00061). NTIS $3.50. 

The initial on-site, and subsequent periodic calibration and 
adjustments are described for the pyrheliometer, pyranometer, 
equatorial mount, and the data management system. (GRA) 


12707 Method for estimating hourly averages of diffuse and 
direct solar radiation under a layer of scattered clouds. Wesely, 
M.L.; Lipschutz, R.C. (Argonne National Lab., IL). Sol. Energy; 
18: No. 5, 467-473( 1976). 

The amount and type of cloud cover prevailing at a given 
time and location largely determine the amount and type of solar 
radiation received at the Earth's surface. It is conventional to con- 
sider the total shortwave irradiance (visible plus some near in- 
frared) at a horizontal, rather than inclined, surface and to express 
the irradiance as consisting of a diffuse component D and a direct 
component I. The purpose of this paper is to provide a simple 
procedure for estimating values of D and I that can be used in 
comparisons of the theoretical performances of solar collectors of 
different designs. (WDM) 


12708 Calorimetry of large solar concentrators. Waddington, 
D. (Martin Marietta Corp., Denver). pp 1291-1296 of In Eleventh 
intersociety energy conversion engineering conference. Vol. II. 
New York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The development of large focusing heliostats to concentrate 
solar energy on a boiler or central receiver demands a method of 
measuring the concentration efficiency. A flat plate calorimeter, 
using the temperature rise in water at a measured flow rate, has 
been employed to test a 22.3-square-meter heliostat focused at a 
distance of 31 meters. These measurements represent the first tests 
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of large-area concentrating heliostats in this country. This paper 
presents the calorimeter y Bren defining absorptance of the flat 
plate coating, the instrumentation, and the capabilities for calibra- 
tion and error correction. Typical tests are discussed and data are 
included. Evaluation data taken with an AGA thermovision in- 
frared scanner confirm flux distribution on the calorimeter receiver 
plate. The prototype calorimeter has successfully measured solar 
fluxes of 47,307 W/m? and total fluxes of 14,650 watts. 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 12791 


12709 (N—75-27562) Fluid manifold design for a solar energy 
storage tank. Humphries, W.R.; Hewitt, H.C.; Griggs, E.1. 
(National Aeronautics and Space Administration, Huntsville, Ala. 
(USA). George C. Marshall Space Flight Center). Jun 1975. 21p. 
(NASA-TM-X—64940). 

A design technique for a fluid manifold for use in a solar 
energy storage tank is given. This analytical treatment generalizes 
the fluid equations pertinent to manifold design, giving manifold 
pressures, velocities, and orifice pressure differentials in terms of 
appropriate fluid and manifold geometry parameters. Experimental 
results used to corroborate analytical predictions are presented. 
These data indicate that variations in discharge coefficients due to 
variations in orifices can cause deviations between analytical pre- 
dictions and actual performance values. 


12710 (N—75-29096) Thermal control of tethered balloon 
gondolas . Alet, I. (Centre National d'Etudes Spatiales, 31 - Tou- 
louse (France)). Mar 1975. 30p. (CNES-NT—10). NTIS $3.75. 

Problems related to the thermal control of high-altitude 
tethered balloon gondolas are discussed. Various solutions are con- 
sidered together with their principles. Several types of gondola 
structures are compared from a thermal point of view. The collec- 
tion, transport, and storage of solar energy in heating form are 
described; the energy is used to maintain the on-board equipment 
in a temperature limit suitable for good operation. (Author) 
(GRA) 


ENVIRONMENTAL ASPECTS 


12711 (ERDA—76-138) Solar energy environmental and 
resource assessment program. Summary report. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Solar Energy). Oct 1976. 53p. Dep. NTIS $4.50. 

This report describes the Environmental and Resource As- 
sessment Program (ERA Program) which is an element of the Na- 
tional Solar Energy Program of the Energy Research and Develop- 
ment Administration. The purpose of this report is to present the 
activities and plans of the ERA program to the public, research 
and consulting organizations, state and local governments, other 
Federal agencies and thus improve communications. This report 
discusses the goals, mission, and organization of the ERA Program. 
The four ERA program areas are: Environmental Assessment, 
Technology Assessment; Resource Assessment; and Material As- 
sessment. This report defines the scope of activities within each of 
the above program areas. Project summaries or abstracts for all 
projects started in FY 1976 are presented. The FY 1976 project 
summaries are followed by a listing of planned activities for FY 
1977. (WDM) 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 12663, 12797, 13859, 13895, 
14584 


12712 (AD-A—016529) A general approach to the shaded sun 
sensor modeling problem with an application to the Fitsatcom 
shaded sun sensors. Finai report. Wong, K.K. (Aerospace Corp., El 
Segundo, Calif. (USA). Guidance and Control Div.). 25 Aug 1975. 
Contract F04701-75-C-0076. 41p. NTIS $3.75. 

Sun sensors are widely used in space vehicles for sun 
acquisition or determination of body attitude relative to the sun. In 
order to alleviate undesirable reflections from the various parts of 
the vehicle, shades are often introduced about the sun sensitive 
device. The added nonlinearity in the attitude control system due 
to the effect of shading alters the stability margin and degrades the 
analytical results obtained from the linearized approach. A general 
approach is presented in this paper on the modeling of shaded sun 
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sensors. The approach applies to shading wall geometry and solar 
cells whose boundaries can be described or approximated by a 
piecewise linear relation. The output of the cell, which depends on 
the sun angle and the shade dimensions, is a function of the inter- 
section of the shade pattern with the cell area. Having defined the 
shade structure by vectors fixed in the sensor’s coordinate frame, 
the shade contribution due to each partitioned shade structure is 
calculated sequentially so that it is not necessary to define an in- 
tegral shade pattern and various boundary conditions. 


12713 (AD-A—017177) Basic semiconductor heterojunction 
studies. Final report, 1 Oct 1971—31 Dec 1974. Feucht, D.L.,; 
Milnes, A.G. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). 29 
Aug 1975. 52p. NTIS $4.50. 

Heterojunction structures of pGe-nGaAs and pGe-nAlGaAs 
prepared by a Gel, disproportionation growth process have been 
examined. Also studied have been nAlGaAs-pGaAs and AlGaSb- 
GaSb _ structures prepared by liquid-phase epitaxy. Such 
heterojunctions have application to injection lasers, solar cells, 
cold cathodes and infrared photocathodes. In support of the stu- 
dies, information was obtained on the growth and characterization 
of AlGaSb and on the minority carrier diffusion length in GaAs. 
The electrical and photoluminescent properties of ZnSe, which has 
a close lattice match to Ge and GaAs, were also studied. 


12714 (AD-A—022052) Sputter ion mass spectrometer analy- 
sis of copper sulfide/cadmium sulfide solar cell samples. Technical 
memo. Satkiewicz, F.G.; Charles, H.K. Jr. (Johns Hopkins Univ., 
Silver Spring, Md. (USA). Applied Physics Lab.). Oct 1975. Con- 
tract N00017-72-C-4401. S55p. (APL/JHU-TG—1284). NTIS 
$4.50. 

The capabilities of the Applied Physics Laboratory include 
solar simulators and control cell standards for proper testing and 
evaluation of solar cell performance, controlled temperature and 
| atmosphere furnaces to study the effects of ambient gases (surface 
| effects) and impurity diffusion (junction effects), and a sputter ion 
| source mass spectrometer (SIMS) that can provide both ionic and 
| polyatomic species versus depth profiles for the Cu,S/CdS samples. 
| Analysis of surface species before and after ambient exposure may 
| lead to the development of effective surface coatings. Profile data 
through the junction region may aid in the study of impurity diffu- 
sion, which is believed to be a chief source of temperature 
degradation in the Cu,S/CdS system. An exploratory study was 
conducted to determine the feasibility of the SIMS technique. This 
report summarizes its results. (GRA) 


12715 (AD-A—022713) SAS-C solar array deployment 
dynamics. Technical memo. Williams, C.E. (Johns Hopkins Univ., 
Silver Spring, Md. (USA). Applied Physics Lab.). Aug 1975. Con- 
py N00017-72-C-4401. 67p. (APL/JHU/TG—1281). NTIS 

4.50. 

SAS-C has four segmented solar arrays, each consisting of 
three contiguous, spring-connected solar panels. Array deployment 
involves unfolding from an inverted 'N’ configuration to an ex- 
tended planar configuration. The deployment dynamics of this type 
of mechanical system are such that the possibility of damage to 
any one of the four solar arrays, because of undesirable deploy- 
ment dynamics, is quite significant. Minimizing this possibility has 
been the objective of an analytical and experimental investigation. 
In the analytical investigation, digital computer simulations were 
used to examine many aspects of the deployment dynamics. The 
simulations resulted in a set of array spring and mass parameters 
that minimize deployment damage potential. Experimental in- 
vestigations consisted of spacecraft despin and array deployment in 
a vacuum chamber. The report presents analytic and experimental 
results. Acceptable agreement was obtained between the vacuum 
test data and the digital simulation. All of the results indicate that 
= expected deployment dynamics are acceptable for flight. 
(GRA) 


12716 (ERDA/JPL/954475 —76/2) Large area Czochralski sil- 
icon. Quarterly report No. 2. Rea, S.N.; Gleim, P.S. (Texas Instru- 
ments, Inc., Dallas (USA)). Sep 1976. Contract NAS-7-100- 
954475. 50p. Dep. NTIS $4.00. 

A detailed thermal model to predict Czochralski growth 
rates has been used to investigate effects of various puller parame- 
ters on pull rates. The growth rate appears to be fairly insensitive 
to variables such as interior ambient temperature, ambient en- 
vironment, and crucible dimensions. The maximum pull rate for 
semicontinuous growth is around 18 cm/h and for single charge 
runs, a 15 cm/h average is indicated. Experimental results with 
multiblade slurry sawing Czochralski crystals are encouraging. Two 
different runs sawing three 5-cm crystals simultaneously have in- 
dicated that multiple crystals can be sawed at the same rate as a 
single crystal. Boron carbide abrasive slurry has produced cutting 
rates approximately 2.5 times those of silicon carbide. A 7.6-cm 
crystal has been sawed using boron carbide abrasive at a produc- 
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tion rate of approximately 40 slices/h which is considerably higher 
than that of conventional ID sawing of semiconductor quality 
slices. An updated economic model of the Czochralski wafering 
process utilizing current crystal growth and sawing results still in- 
dicates a wafer cost in the $30 to 36/m? range. The sheet cost of 
finished solar cells fabricated from this material would be less than 
$0.30/W. 


12717 (N—75-23668) Effect of electron irradiation in vacuum 
on FEP-A silicon solar cell covers. Marsik, S.J.; Broder, J.D. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1975. 10p. (NASA-TM- 
X—71713; E—8333). NTIS $3.25. 

Presented at the 11TH Photovoltaic Specialists Conf., 
Phoenix, Ariz., 6—8 May 1975; Sponsored by IEEE. 

Fluorinated ethylene-propylene-A (FEP-A) covers on silicon 
solar cells were irradiated with 1-MeV electrons, in vacuum, to an 
accumulated fluence equivalent to approximately 28 years in 
synchronous orbit. The effect of irradiation on the light trans- 
mittance of FEP-A was checked by measuring the short-circuit 
current of the cells after each dose increment. The results indicate 
no apparent overall loss in transmission due to irradiation of FEP- 
A. Filter wheel measurements revealed some darkening of the 
FEP-A at the blue end of the spectrum. Although no delamination 
from the cell surface was observed while in vacuum, embrittlement 
of FEP-A occurred at the accumulated dose. 


12718 (N—75-24034) Structural dynamics model for flexible 
solar arrays of the Communications Technology Satellite. Vigneron, 
F. (Communications Research Centre, Ottawa, Ontario (Canada)). 
Apr 1975. 37p. (CRC—1268). NTIS $3.75. 

A mathematical model, which describes the structural 
mechanics of flexible solar arrays of the Communications 
Technology Satellite (CTS) in a ground test configuration, was 
developed using variational principles and continuum mechanics 
methods. Modes and frequencies for an array with CTS parameters 
were calculated for the one-g test state, and compared to cor- 
responding ones for the zero-g on-orbit state. Calculated results 
are compared with ground test data; good agreement is noted for 
the major structural frequencies and modes. The test results show 
that modal frequencies may be excited by subharmonic excitation; 
this feature would necessitate a nonlinear vibrational model, and is 
not accounted for in the mathematical model. Alternate mathe- 
matical models based on finite element and continuum mechanics 
methods, which were developed for the design phase of the CTS 
program, are discussed. 


12719 (N—75-29177) A numerical simulation for the spiral 
raising to the 24 hour orbit by a low-thrust space vehicle with solar 
electric propulsion (SEP) system. Yoshimura, S.; Kamimura, H.; 
Yamanaka, T. (National Aerospace Lab., Chofu, Tokyo (Japan)). 
Nov 1974. 21p. (NAL-TR—395). NTIS $3.25. 

A computer simulation study was conducted for the orbital 
transfer of a space vehicle by using a low-thrust propulsion system. 
In the formulation of the basic equations of motion, two kinds of 
forces are regarded as the perturbation forces: one is the thrust 
generated by a low-thrust propulsion system, and the other is the 
disturbing force from the coefficient J sub 2 of zonal harmonics of 
the earth’s gravitational potential. The disturbed orbit was derived 
by direct integration of a set of so-called osculating orbital ele- 
ments. An orbital transfer was investigated, which is one from a 
low altitude elliptic parking orbit, with a 30 degrees inclination to 
the equator, to the synchronous equatorial orbit (24-hour orbit). 
In the simulation, two kinds of maneuvers were compared: one is 
the parallel maneuvers of orbit raising and plane change, and the 
other is the serial ones of these two operations. The effect of the 
earth’s shadow on the transfer orbit is discussed, since the space 
vehicle must have a coasting flight during every eclipse in order to 
save the weight of batteries. 


12720 (N—75-29910) Silicon ribbon study program. Seiden- 
sticker, R.G.; Duncan, C.S. (Westinghouse Research Labs., Pitt- 
sburgh, Pa. (USA)). Jun 1975. Contract NAS3-18034. 62p. 
(NASA-CR— 134821; REPT—75-9C4-SIWEB-R1). NTIS $4.25. 

The feasibility is studied of growing wide, thin silicon 
dendritic web for solar cell fabrication and conceptual designs are 
developed for the apparatus required. An analysis of the 
mechanisms of dendritic web growth indicated that there were no 
apparent fundamental limitations to the process. The analysis 
yielded quantitative guidelines for the thermal conditions required 
for this mode of crystal growth. Crucible designs were then in- 
vestigated: the usual quartz crucible configurations and configura- 
tions in which silicon itself is used for the crucible. The quartz 
crucible design is feasible and is incorporated into a conceptual 
design for a laboratory scale crystal growth facility capable of 
semi-automated quasi-continuous operation. 
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12721 (N—75-31211) Mission analysis for solar elec- 
tric propulsion (MAPSEP). Volume 1. Analytical manual. Hong, 
P.E.; Shults, G.L.; Boain, R.J.; Huling, K.R.; Wilson, T. (Martin 
Marietta Corp., Denver, Colo. (USA). Aerospace Div.). Oct 1974. 
Contract NAS8-29666. 148p. (NASA-CR—143934). NTIS $5.75. 

Revised. 

The mission analysis program for solar electric propulsion 
(MAPSEP) is comprised of the basic modes: TOPSEP (trajectory 
generation), GODSEP (linear error analysis), and SIMSEP 
(simulation). The program is designed to analyze any low thrust 
mission with respect to trajectory performance, guidance and 
navigation, and to provide system related requirements for the pur- 
pose of vehicle design. The MAPSEP organization is described 
along with all models and algorithms. Topics discussed include: 
trajectory and error covariance propagation methods, orbit deter- 
mination processes, thrust modeling, and trajectory correction 
(guidance) schemes. 


12722 (N—75-31213) Mission analysis program for solar elec- 
tric propulsion (MAPSEP). Volume 3. Program manual. Huling, 
K.R.; Boain, R.J.; Wilson, T.; Hong, P.E.; Shults, G.L. (Martin 
Marietta Corp., Denver, Colo. (USA). Aerospace Div.). Oct 1974. 
Contract NAS8-29666. 584p. (NASA-CR— 143936). NTIS $13.25. 

Revised. 

The internal structure of MAPSEP is described. Topics 
discussed include: macrologic, variable definition, subroutines, and 
logical flow. Information is given to facilitate modifications to the 
models. and algorithms of MAPSEP. 


12723 (N—76-10567) Low cost solar cell arrays. Iles, P.A.; 
Mclennan, H. (Globe-Union, Inc., El Monte, Calif. (USA). Cen- 
tralab Semiconductor Div.). May 1975. Contract NAS3-17864. 
96p. (NASA-CR— 134815). NTIS $5.00. 

Limitations iri both space and terrestial markets for solar 
cells are described. Based on knowledge of the state-of-the-art, six 
cell options are discussed; as a result of this discussion, the three 
most promising options (involving high, medium, and low efficien- 
cy cells respectively) were selected and analyzed for their probable 
costs. The results showed that all three cell options gave promise 
of costs below $10 per watt in the near future. Before further cost 
reductions can be achieved, more R and D work is required; sug- 
gestions for suitable programs are given. 


12724 (N—76-10568) Development of a high-efficiency thin 
silicon solar cell. Final report. Lindmayer, J. (Solarex Corp., 
Rockville, Md. (USA)). Mar 1975. Contracts NAS7-100;JPL- 
953862. 41p. (NASA-CR— 145398; SX—104/F). NTIS $4.00. 

Specific power output and radiation resistance charac- 
teristics developed for thin film silicon solar cells are reported. The 
technological base for fabricating these high efficiency cells and 
limitations of cell photovoltage are included. In addition, optical 
and electronic measurement instrumentation and mathematical 
analyses aids are included. Antireflection coatings for these cells 
are discussed. 


12725 (PB—242732) Direct solar energy conversion for large 
scale terrestrial use. Annual pr: 1 Jan 1973—31 Dec 
1973. (Delaware Univ., Newark (USA). Inst. of Energy Conver- 
sion). Jan 1974. 95p. (NSF/RANN/SE/GI—34872/PR/73/4). NTIS 
$4.75. 

See also PB—241007. 

Progress is reported on all aspects of the work on Cu,S/CdS 
solar cells and their application to direct solar energy conversion 
for large scale terrestrial use. Topics covered are (1) basic studies 
of Cu/sub x/S/CdS layers, (2) cell lifetimes, (3) cell properties at 
elevated temperatures, (4) improved production techniques, (5) 
economic analyses of production costs, (6) production of cells and 
demonstration units, (7) systems analysis, and (8) environmental 
considerations. 


12726 (PB—246154) Silicon Schottky photovoltaic diodes for 
solar energy conversion. Quarterly progress report, 1 Jun—30 Sep 
1975. Anderson, W.A. ( Rutgers--the State Univ., New Brunswick, 
N.J. (USA). Dept. of Electrical Engineering). Oct 1975. Contract 
NSF-AER73-03 197. 2Ip. (NSF/RANN/SE/AER—73- 
03197/PR/75/3). NTIS $3.50. 

A study has been made of many variables involved in 
Schottky solar cell fabrication. Cr metal and a thin oxide (5-10 A) 
on the silicon are essential for a high open-circuit voltage. A 
=100+ Si orientation is preferred to =111+. Substrate resistivities 
of 0.2 to 2 ohm-cm produce equivalent solar cells. Various sur- 
face-preparation methods and heat-treatment techniques have not 
produced significant performance trends. Heating the vacuum 
system prior to evaporation has produced a fill factor of up to 0.75 
and more consistent metal film resistance values. An apparent tun- 


neling current component was identified through I-V and activa- 
tion energy plots. Nb,O, offers improved antireflection properties 
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compared to SiO. Solar cell resistance seems to be controlled by 
internal effects at the Schottky barrier interface. (GRA) 


12727 (PB—246710) Direct solar energy conversion for large 
scale terrestrial use. The CdS/Cu,S heterojunction in steady state. 
Technical report. Boer, K.W. (Delaware Univ., Newark (USA). 
Inst. of Ene Conversion). Sep 1975. Contract NSF-AER72- 
03478. 7ip. (NSF/RANN/AER—72-03478/TR75/6). NTIS $4.50. 

Previously announced as Rept. No. NSF/RANN/AER—72- 
03478/A03/TR-75-6. 

The physics of the key processes in the CdS/Cu,S solar cell 
is discussed. The electron generation and diffusion is analyzed in 
Cu,S. Collection saturation of electrons from the Cu,S and high- 
field domains in CdS are proposed to be responsible for current 
saturation. Proper matching of these is necessary to obtain satisfac- 
tory collection efficiencies and characteristics. Matching is 
achieved by heat treatment yielding sufficient copper doping 
(‘sensitization’ =) in the junction region. The boundary conditions 
at the junction interface are analyzed and provide additional insight 
into the carrier transport through a heterojunction. The current- 
voltage characteristics with optical excitation are discussed as 
being substantially different from the diode characteristic in the 
dark. (GRA) 


12728 (PB—247257) RANN utilization experience. Case study 
No. 13. Continuous fabrication of solar cells. Chalmers, B.; Mlav- 
sky, A.I. (Research Triangle Inst., Durham, N.C. (USA)). 1975. 
25p. NTIS $3.50. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
Tyco Labs., Inc., Waltham, Mass., and Harvard Univ., Cambridge, 
Mass. 

One method of meeting the need for economical, low-pollu- 
tant-burden electrical energy generators is through the direct con- 
version of solar energy to electrical power using photovoltaic 
devices, solar cells made from silicon. The objective of this 
research project is to develop the technology of ‘edge-defined, 
film-fed growth’ (EFG), the continuous production of crystal sil- 
icon ribbons suitable for manufacturing low-cost silicon solar cells. 
Various factors have combined to make this research useful to 
those individuals or industries contemplating methods for mass 
production of solar cells. (GRA) 


12729 (PB—248817) Thin film solar cells for terrestrial appli- 
cations. Quarterly progress report No. 1, 1 Jul—30 Sep 1975. Shir- 
land, F.A.; Biter, W.J.; Greeneich, E.W.; Simon, A.J.; Brody, T.P. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 24 Oct 
1975. 76p. (NSF/RANN/SE/AER—74--14918-A01/PR/75/3). 
NTIS $5.00. 

Steady improvements have been effected in the control of 
cell processing. This has resulted in improved understanding of the 
cell construction and in higher shunt resistances. These in com- 
bination with improved handling have enabled evaporated fine 
mesh grids to be deposited without the cell shorting experienced 
earlier. Encouraging results have been obtained with integral 
dielectric coverings for cell encapsulation. Both rf sputtered Si,N,, 
and evaporated SiO plus rf sputtered glass overlayers are showing 
promise. Encapsulated CdS thin film solar cells on both real time 
roof top ex re and accelerated life time exposure continue to 
show no difficulties after 9 months of testing. (GRA) 


12730 (PB—252294) Investigation of thin film solar cells 
based on Cu,S and certain nds. Quarterly progress 
report, 1 Jan—31 Mar 1975. Loferski, J.J.; Wold, A.; Shewchun, 
J.; Arnott, R.; DeMeo, E.A. (Brown Univ., Providence, R.I. 
(USA). Dept. of Engineering). Apr 1975. 39p. 
(NSF/RANN/SE/GI—38 102X/PR/75/1). NTIS $4.00. 

See also report dated Jan 1974, PB—241054. 

Photovoltaic heterojunctions have been prepared by direct 
sulfurization of copper films (700 A - 9000 A) vacuum evaporated 
onto ‘single crystal substrates of CdS and Si. Cu/sup x/S/CdS cells 
have exhibited photovoltaic output over the entire range of copper 
film thicknesses, with the thinnest films giving the highest 
response. Open circuit voltages observed range from 0.38 to 0.50 
volt, and fill factors range from 0.4 to 0.7. Short circuit currents 
are low and the best efficiencies obtained are about 0.5%. Cu/sup 
x/S/Si cells have been prepared both with and without an interfa- 
cial oxide layer (approximately 50 A). The oxide layer has in- 
hibited the formation of an unidentified Cu-Si-S phase, but has not 
significantly increased open circuit voltages beyond about 0.3 volt, 
as had been hoped. Investigations with a large number of samples 
have strengthened the premise that Cu,S is the only Cu-S phase 
exhibiting appreciable cathodoluminescence. A previously 
unidentified phase has been shown very probably to be a preferred 
orientation of Cu,S. (GRA) 
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12731 (PB— 252302) Glass-si heterojunction solar cells. Quar- 
terly progress report, 1 Jan—31 Mar 1975. Anderson, R.L.; Kent, 
G.; Lai, S.; Franz, S. (Syracuse Univ., N.Y. (USA). Dept. of Elec- 
trical and Computer Engineering). 30 Apr 1975. S4p. 
(NSF/RANN/SE/AER—74-17631/PR/75/1). NTIS $4.50. 

See also PB—239282. Prepared in cooperation with IN- 
NOTECH Corp., Norwalk, Conn. 

, Work has continued on the In,O,Si HJSC system. It is deter- 
mined that the electron affinity of In,O; is 0.33 eV greater than 
that of Si. As a result, these cells are limited to a conversion effi- 
ciency on the order of 11%. Preliminary results on SnO,/n-Si 
HJSC’'s appear to hold considerable promise for low cost cells. 
Open circuit voltages are on the order of 0.3 V with short circuit 
currents of 20 mA/sq cm. HJSC’s incorporating Si ribbon are com- 
parable to those with single crystal Czochralski wafers. Metallurgi- 
cal polycrystalline substrates appear to be of inadequate quality. 
Non-crystalline glasses have been used for window materials. 
Although the built-in voltage increased, a photocurrent suppression 
effect was observed. (GRA) 


12732 (PB—252313) Semiconductor-electrolyte photovoltaic 
energy converter. Quarterly progress report No. 2, 1 May—31 Jul 
1975. Anderson, W.W.; Anderson, L.B. (Ohio State Univ. 
Research Foundation, Columbus (USA)). 15 Aug 1975. 47p. 
(OSURF—4122-2). NTIS $4.00. 

See also report dated July 1975, N76-12507. 

The survey of photovoltaic energy conversion at semicon- 
ductor-electrolyte interfaces was continued with CdTe and CdSe. 
The absorption spectrum of these crystals is well matched to the 
solar spectrum but lower photovoltaic conversion efficiencies were 
obtained than with the previously reported CdS and GaAs. This 
appears to be due to uncontrolled electronic energy states in the 
forbidden energy bands of these materials. Preliminary results have 
been obtained on CdS thin film-electrolyte cells. A severe problem 
of pin hole leatage has been encountered on films prepared to 
date. The first quantitative measurement of electrode dissolution 
was carried out on CdS. Analytic instrumentation has been ob- 
tained and calibrated so that the authors are now in position to 
carry out an accurate analytic study of the dissolution process. 
(GRA) 


12733 (PB—252314) Development of low-cost thin film 
polycrystalline silicon solar cells for terrestrial applications. 
Progress report, 1 Jan—31 Mar 1975. Chu, T.L. (Southern 
Methodist Univ., Dallas, Tex. (USA)). Apr 1975. 49p. 
(NSF/RANN/SE/AER— 73-07843/PR/75/1). NTIS $4.00. 

Prepared in cooperation with Texas Instruments, Inc., Dal- 
las. See also PB—244406. 

This report discusses development of low-cost thin film 
polycrystalline silicon solar cells suitable for large-scale terrestrial 
utilization. The properties of silicon deposited on carbon/graphite 
substrates are similar to those of silicon on graphite substrates, and 
the use of a carbon interlayer had no effects on the conversion ef- 
ficiencies of solar cells. Efforts were directed to the recrystalliza- 
tion of silicon on graphite substrates. Silicon solar cells were 
deposited on metallurgical-grade silicon substrates prepared by 
casting and by the Czochralski technique using the thermal reduc- 
tion of tri-chlorosilane. (GRA) 


12734 (PB—252850) Thin film solar cells for terrestrial appli- 
cations. Quarterly progress report No. 2, 1 Oct—31 Dec 1975. 
Shirland, F.A.; Biter, W.J.; Greeneich, E.W.; Simon, A.J.; Brody, 
T.P. (Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 11 
Feb 1976. 89p. (NSF/RANN/SE/AER—74-14918-A01/PR/75/4). 
NTIS $5.00. 

In this quarter improvements were made in the CdS film 
deposition process which resulted in a major increase in internal 
shunt resistance. The low cost dual component grid reported earli- 
er has been more closely specified and is being worked into the 
standard fabrication process. In cell encapsulation SiO and Si;N, 
have been found to be compatible with the Cu,S layer. An initial 
trial of 7059 pyrex glass sputtered directly onto the Cu,S barrier 
layer gave excellent indications for both passivation and encapsula- 
tion. A total of 13 months of accelerated life testing of fully encap- 
sulated cells has been completed to date. Indications to date are 
that very long useful lifetimes - at least on the order of decades - 
are realizable from encapsulated Cu,S/CdS thin film solar cells. A 
mathematical analysis of the effect of cell surface topology has 
been extended to include reflections in the interior of the cell and 
this analysis leads to an understanding of the contribution of cell 
structure to overall cell efficiency. (GRA) 


12735 (PB—252851) Thin film solar cells for terrestrial appli- 
cations. Quarterly progress report No. 3, 1 Jan—31 Mar 1975. 
Shirland, F.A.; Biter, W.J.; Greeneigh, E.W.; Brody, T-.P. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 16 May 
pag 54p. (NSF/RANN/SE/AER—74-14918/PR/75/1). NTIS 
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See also PB— 248817. 

The goals of the project are to develop a terrestrial version 
of the CdS thin film solar cell that is demonstrably amenable to 
low cost mass production, and to establish data on the lifetime of 
such cells under the expected conditions of terrestrial use. There 
were six major tasks for the first year’s work. These were: re- 
establish the state-of-the-art of making CdS thin film solar cells, 
but with a terrestrial design cell; develop a low cost grid system; 
Develop a method of protecting CdS Solar cells from the at- 
mosphere; determine the intrinsic lifetime characteristics of cells 
protected from the environment; improve the understanding of the 
principles of operation of the Cu,S—CdS thin film solar cell; in- 
crease cell efficiency and further improve cell design. (GRA) 


12736 (PB—252891) Applied research on II-VI compound 
materials for heterojunction solar cells. Semi-annual progress re- 
port, 1 Jan—30 Jun 1975. Bube, R.H.; Fahrenruch, A.; Aranovich, 
J.; Buch, F.; Chu, M. (Stanford Univ., Calif. (USA). Dept. of 
Materials Science and_ Engineering). Jul 1975. 42p. 
(NSF/RANN/SE/GI—38445X/PR/75/2). NTIS $4.00. 

See also report dated Apr 75, PB—252890 and report dated 
Oct 75, PB—252892. 

Detailed analysis has been begun on the junction charac- 
teristics of p-CdTe/n-CdS heterojunctions, Ni metallic contacts to 
p-CdTe, and p-ZnTe/n-CdSe heterojunctions. Temperature mea- 
surements in the dark of J-V characteristics for p-CdTe/n-Cd$S in- 
dicate a higher-temperature regime in which J, is controlled by a 
thermally activated current with activation energy of 0.51 eV, and 
a lower-temperature regime in which J, is controlled by a tunnel- 
ing current. Temperature measurements of the contact properties 
of Ni on an etched p-CdTe surface show that the contact, which is 
ohmic and low-resistance at room temperature on 5.6 ohm-cm 
material, becomes strongly non-ohmic when the CdTe resistivity 
exceeds 10 ohm-cm. All the data on such contacts confirm a 
model involving a thin Schottky barrier with current transport 
dominated by tunneling. (GRA) 


12737 (PB—252892) Applied research on II-VI compound 
materials for heterojunction solar cells. Quarterly progress report, 1 
Jul—30 Sep 1975. Bube, R.H.; Fahrenbruch, A.; Aranovich, J.; 
Buch, F.; Chu, M. (Stanford Univ., Calif. (USA). Dept. of Materi- 
als Science and Engineering). Oct 1975. 48p. 
(NSF/RANN/SE/AER—75-1679/75/3). NTIS $4.00. 

See also report dated Jul 75, PB—252891 and report dated 
Jan 76, PB—252893. 

Sufficient data to construct a band diagram for the n- 
CdSe/p-ZnTe solar cell have been obtained. A diffusion potential 
for the cell of about 1.27 eV was measured suggesting a CdSe 
electron affinity of about 4.28 eV. A model for the heterojunction 
is presented in which current transport through interface states is 
dominant. The bias dependence of the collection efficiency shows 
that the small hole diffusion length in the CdSe is the principle 
limitation on the performance of the CdSe/ZnTe cell. CdS films on 
quartz substrates with a bulk resistivity of 2 ohm cm and good op- 
tical transparency, suitable for solar cell use, have been produced 
by vacuum evaporation. Research directed towards producing 
ohmic contacts to p-CdTe by ion implantation has isolated the ef- 
fects of each of the preparation steps (pre-etching, ion implanta- 
tion, and vacuum, Cd, and H, anneals). (GRA) 


12738 (PB—252893) Applied research on II-VI compound 
materials for heterojunction solar cells. Semi-annual progress report 
1 Jul—31 Dec 1975. Bube, R.H.; Fahrenbruch, A.; Aranovich, J.; 
Buch, F.; Chu, M. (Stanford Univ., Calif. (USA). Dept. of Materi- 
als Science and Engineering). Jan 1976. 60p. NTIS $4.50. 

See also report dated Oct 75, PB—252892. 

Control of the CdS vacuum evaporation processes has been 
achieved and films with good optical transmission and a wide 
range of conductivities have been deposited on glass, ITO and 
CdTe. Controlled doping is done by In co-evaporation. Increasing 
the density of incorporated In decreases the _ resistivity 
(controllable from 0.005 to 10,000 ohm cm), increases the elec- 
tron mobility, and decreases the optical absorption. CdS film on 
crystal CdTe solar cells have been reproducibly made with solar 
efficiencies between 4.3 and 5.2% (with correction for reflection 
loss this gives a maximum observed efficiency to date of 6.3%). 
Preliminary CdTe/ZnSe cells grown by CSVT deposition show low 
quantum efficiencies because of junction alloying at the high sub- 
strate temperatures used (about 500C) but high V sub oc were ob- 
served. (GRA) 


12739 (PB—253007) Cadmium stannate selective optical films 
for solar energy applications. Annual report, 1 Jan—31 Dec 1975. 
Haacke, G.; Burton, L.C. (American Cyanamid Co., Stamford, 
Conn. Chemical Research Div.). Jan 1976. 54p. 
(NSF/RANN/SE/AER—73-07957/PR75/4). NTIS $4.50. 

See also N76-12505. Prepared in cooperation with 
Delaware Univ., Newark. Inst. of Energy Conversion. 
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Progress made during the reporting period has yielded the 
following results: (1) Cadmium stannate films with 6500/ohm cm 
conductivity and high optical transmission can be prepared by 
sputtering; (2) Clear cadmium stannate films with 10-20 
ohm/square sheet resistance can be spray coated. Sheet resistances 
as low as 5 ohm/square have been achieved; (3) Junction-free, | 
ohm/square cadmium stannate contacts have been sputtered onto 
single crystal silicon wafers; and (4) Backwall efficiencies of 5.3% 
under tungsten illumination (about 6% AMI sunlight) were mea- 
sured in Cd,SnO,/CdS/Cu/sub x/S cells. 


12740 (TT—74-58063) Physics and technology of semiconduct- 
ing materials and converters. 1975. Translation of Doklady 
Vsesoyuznoi Konferentsii po Ispolvzovaniyu Solnetsnoi Energii, 
Erevan, 17—21 Jun 1969, Moscow, 1969, Seksiya C-1. (Reports 
of All-Union Conference on the Utilization of Solar Energy, 
Erevan, 17—21 June 1969), Sect. S-1. 139p. NTIS $5.75. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Topics such as the following are discussed: CdS, CdSe, 
CdTe, solar photoelectric cells; silicon and germanium recombina- 
tion processes; photoelements; p-n transitions of InP, GaP, and 
CdTe; gallium arsenides; thermoelectric materials. (GRA) 


12741 Solar cell. Hutchby, J.A. (to National Aeronautics and 
Space Administration). German(FRG) Patent 2,429,520/A/. 16 
Jan 1975. 13p. (In German). 

3 figs. 

A gallium-aluminum arsenide-gallium arsenide hetero-transi- 
tion in which the aluminium share grows from x = 0 at the transi- 
tion to x = 0.7 on the surface is suggested for the optimization of 
the efficiency yield of gallium arsenide solar cells. The main ad- 
vantages are enlargement of the minority carrier diffusion length as 
a result of the increasing energy gap, smaller recombination, high 
absorption in the direct region, as well as reduced side resistance 
through indirect part on the surface. A possible method of fabrica- 
tion with corresponding parameters is given. 


12742 Performance and cost analysis of photovoltaic power 
systems for on-site residential applications. Kirpich, A.; Shepard, 
N.F. Jr.; Irwin, S.E. (General Electric Co., Valley Forge, PA). pp 
1300-1307 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The performance of an on-site residential photovoltaic 
power system, both with and without energy storage, is analyzed 
for site locations in Cleveland, Ohio; Phoenix, Arizona; and Miami, 
Florida. For systems with energy storage, a direct (or float) charge 
system implementation with a lead-acid battery was selected. In 
the no energy storage case, a maximum power tracking dc/ac in- 
verter was selected to provide the interface between the solar 
array and the utility. During sunlight periods when the system out- 
put exceeds the house load demand, power is fed back to the utili- 
ty. The system performance sensitivity to the number of series 
solar cells in the array and to the solar roof slope angle, measured 
from the horizontal, is presented. (WDM) 


12743 Alternative strategies for implementing silicon-ribbon 
technology for photovoltaic applications. Kran, A. (IBM East Fish- 
kill Labs., Hopewell Junction, NY). pp 1324-1329 of In Eleventh 
intersociety energy conversion engineering conference. Vol. Il. 
New York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Interactive computer models are being designed to support 
the development of technological and economic data required to 
define the potential of silicon sheet growth for large scale 
photovoltaic applications. Technology projection and sensitivity 
analysis suggest that single-ribbon growth systems offer the best 
potential for achieving low-cost silicon sheet material within the 
shortest period of time. Such systems must be highly reliable, be 
capable of near unattended growth, and feature automatic melt 
replenishment. Processing-technology improvement, such as the 
following, are the key elements for reducing the cost of silicon 
sheet material: (1) increasing ribbon width; (2) speeding up the 
growth rate; and (3) decreasing ribbon thickness. Such tasks 
should be pursued in that order to minimize sheet material cost. 
One interesting finding is that significant reductions in sheet 
material cost are achievable in the near future by increasing ribbon 
width to 5 cm. 
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Computer program for design and performance analysis 
of navigation-aid power systems. Weiner, H. (Jet Propulsion Lab., 
Pasadena, CA); Wiener, P.; Williams, K. pp 1330-1337 of In 
Eleventh intersociety energy conversion engineering conference. 
pe Bn New York; American Institute of Chemical Engineers 
( ). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A computer program developed for the performance analy- 
sis of a spacecraft power system, by the Jet Propulsion Laboratory, 
has been adapted to meet certain needs of the United States Coast 
Guard. This program, now designated as the Design Synthes- 
is/Performance Analysis (DSPA) Computer Program, is capable of 
performing all the calculations necessary to understand the overall 
characteristics of solar array-battery power systems for application 
to aids to navigation. The DSPA Computer Program will enable 
the Coast Guard to design solar array/battery power systems for 
aids to navigation having any specific flashing lamp load and at 
any geographical location, simulate the performance of solar 
array/battery power systems in operation on navigational aids 
under specific flashing lamp load and environmental conditions, 
and provide specifications for viable alternative designs which may 
be used to integrate solar array/battery power systems into the 
Coast Guard inventory. (WDM) 


12745 Status and future trends in space power. Billerbeck, 
W.J. (COMSAT Labs., Clarksburg, MD). pp 1369-1371 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A brief look is taken at the status and future trends in 
spacecraft power supplies. It is projected that 80 to 100% of future 
spacecraft will be powered by solar cell arrays with secondary 
energy storage devices. (WDM) 


12746 SEP solar array technology development. Elms, R.V. Jr. 
(Lockheed Missiles and Space Co., Inc., Sunnyvale, CA); Young, 
L.E. pp 1372-1378 of In Eleventh intersociety energy conversion 
engineering conference. Vol. II. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A technology development program is in progress to define 
a detail design of a lightweight 25 kW solar array for Solar Electric 
Propulsion (SEP) and to demonstrate technology readiness for 
fabrication, testing, and flight of the large area solar array system. 
The work reported was performed for NASA/MSFC under Con- 
tract NAS8-31352. The requirements and baseline design for the 
66 W/kg are discussed. The requirement for operation at 0.3 to 
6.0 A.U. heliocentric distance presents a wide range of tempera- 
ture environments as well as severe combined thermal/vacuum/UV 
radiation environments. The specific technology deficient areas are 
defined and the technology development program is presented. 
The program includes design and design evaluation testing on a 
component level followed by the fabrication and test of a develop- 
mental full-scale solar array wing, 13.5 ft. x 105 ft. in size. The 
results of the design studies and test program under way are 
presented. The test program covers the areas of (1) fabrication 
testing, (2) design support evaluation testing, (3) zero-gravity 
array fold-up testing, (4) full-scale array wing testing, and (5) 
NDT development testing. 


12747 Synchronous orbit performance of Hughes Aircraft 
Company solar arrays. Goldhammer, L.J.; Gelb, S.W. (Hughes Air- 
craft Co., El Segundo, CA). pp 1379-1386 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The synchronous orbit performance of Hughes Aircraft 
Company solar arrays is presented and compared with the results 
of ground based predictions for orbital durations over 5 years. Per- 
formances of the TACSAT, Intelsat IV, Intelsat IVA, Telesat 
(Anik), and Western Union (Westar) solar arrays are detailed. A 
brief description of each solar array and the general methodology 
for predicting solar array performance are presented. The ability to 
accurately predict the performance of solar arrays within telemetry 
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accuracy is demonstrated. This ability combines the electrical mea- 
surements of a solar array in the ‘’as built’’ configuration, manu- 
facturing consistency, and sound computer modeling techniques. 
(WDM) 


12748 In-orbit characteristics of the communications technolo- 
gy satellite deployable solar array. Harrison, T.D. (Communications 
Research Centre, Ottawa); Lang, G.B.; Gore, V.; Vigneron, F.; 
Quittner, E. pp 1387-1394 of In Eleventh intersociety energy con- 
version engineering conference. Vol. II. New York; American In- 
stitute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The in-orbit performance characteristics of the two deploya- 
ble solar array units of the Communications Technology Satellite 
(launched January 1976) are presented. Data are presented on 
solar cell performance, static and dynamic characteristics of the 
support structure during deployment and on-orbit, and parameters 
of importance to control system operation. The CTS array was 
designed to supply 1.3 kW of electrical power (beginning of life) 
and as such represents a significant development in solar array 
technology for spacecraft. 


12749 Ultralightweight solar array for naval sea control 
systems. Luft, W.; Crecraft, H. pp 1395-1399 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A 10-kW solar array to power the propulsion system of a 
high altitude (18 to 21 km) super pressure balloon has been 
designed. The solar array is attached to the top of the 23000 m* 
balloon in station and is folded with a portion of the balloon dur- 
ing launch, when it is subjected to the most severe stresses due to 
wind turbulence. Besides requiring a sound design, low cost and 
low weight were the main requirements. This was achieved using 
25.6-cm? solar cells, 200-~4m thick, attached to a 13-4m Kapton 
substrate. The 176-m? solar array contains 34,560 solar cells and 
weighs 54 kg, yielding 185 W/kg. A bypass diode is used for every 
six solar cells to achieve 0.95 reliability for launch and 3 months 
mission. Verification testing has included wind tunnel tests at 29 
m/s air velocities on 16-cell 0.1-m? test coupons attached to bal- 
loon skin material in a folded configuration. No power degradation 
resulted from such tests, which represented more high velocity tur- 
bulence than is expected during launch from Cape Kennedy. 


12750 Electrical power subsystem for the NATO III communi- 
cations satellite. McKinney, H.N.; Briggs, D.C. (Aeronutronic Ford 
Corp., Palo Alto, CA). pp 1408-1413 of In Eleventh intersociety 
energy conversion engineering conference. Vol. Il. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Primary power is provided by silicon solar cells with energy 
storage provided by state-of-the-art, lightweight, hermetically 
sealed, nickel—cadmium batteries. Continuous regulation of the 
main bus is accomplished through a partial shunt solar array regu- 
lator and a battery boost converter. Regulation of the bus offers 
several specific advantages; i.e., the attendant low primary bus im- 
pedance enhances electromagnetic interference control, efficient 
transition between sunlight and solar eclipse operation is provided, 
power utilization within spacecraft subsystems is optimized, and 
fully automatic operation of the electrical power subsystem is pro- 
pA the ability to alter automatic operation via commands. 
( ) 


12751 ATS-6 power system: hardware implementation and or- 
bital performance. LaVigna, T.A. (Goddard Space Flight Center, 
Greenbelt, MD); Hornbuckle, F.L. pp 1414-1421 of In Eleventh 
intersociety energy conversion engineering conference. Vol. II. 
New York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering’ con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The power system, a shunt-boost configuration, uses partial 
shunt regulation of the solar array and a boost regulator for con- 
trol of battery power. Regulation is provided for three different 
Operating modes: shunt, charge, and boost. This configuration 
achieves the highest efficiency of power transfer from the solar 
array to the loads. The excellent dynamic regulation and low out- 
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put impedance of the power system virtually eliminated the 
problem of subsystem interactions on the power bus due to con- 
ducted interference from load current fluctuations. The per- 
formance of the power system continues to be excellent. The solar 
array degradation (18.5%) has been less than the predicted 20% in 
spite of extreme cycling from -160 to 60°C. A unique battery 
cycling regime of discharges varying from 5 to 60% daily is being 
encountered. During the second year, noneclipse discharges have 
occurred twice a day to depths of 35 and 45%. Battery per- 
formance has been good with only a small decrease in end-of- 
discharge voltage. A small increase in the end-of-charge voltage 
has recently occurred necessitating a change in the charge regime 
to achieve iedl-charge conditions. 


12752 Design of the High Energy Astronomy Observatory 
(HEAO) power subsystem. Reppucci, G.M. (TRW Defense and 
Space Systems Group, Redondo Beach, CA). pp 1422-1428 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Observatory power is generated by a partially deployable 
solar array which is modularized to facilitate adaptation to three 
missions having different power requirements. Three 
nickel—cadmium batteries are controlled independently from 
dedicated modular chargers to increase subsystem adaptability and 
decrease sensitivity to temperature differences between batteries. 
Battery level redundancy is employed, enabling mission completion 
with two of three battery/charger combinations operational. Bus 
voltage limiting is accomplished by a modularized shunt regulator 
which can survive any single part failure and meet all mission 
requirements. Relatively low shunt electronics power dissipation 
internal to the observatory is achieved by sequenced operation of 
linear shunt segments which are coupled to a large area resistive 
shunt radiator. Summaries of solar array, battery, and subsystem 
breadboard test results are provided. 


12753 Power source requirements of electric propulsion 
systems used for north-south stationkeeping of communication satel- 
lites. Rusta, D. (TRW Defense and Space Systems Group, Redon- 
do Beach, CA). pp 1429-1436 of In Eleventh intersociety energy 
conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper reports the results of an analysis of the impact 
on satellite power source size and weight resulting from the incor- 
portion of an electric propulsion system configured to provide 
north-south stationkeeping in a geosynchronous equatorial orbit. 
The study shows that high power thrusting can be performed for 
most of the systems considered with no increase in battery size if a 
nickel—hydrogen secondary battery system is used. A review of 
ground-based nickel—hydrogen battery cycle life test data is 
presented in support of the analysis. It is also shown that if the 
solar array is used to power low-thrust systems, the resulting addi- 
tional array increment will be very small. It is concluded that the 
integration of electrostatic ion thrusters into a satellite for this pur- 
pose will usually result in minimal size and weight penalties to its 
power sources. 


12754 Simplified minimum power dissipation approach to regu- 
late the solar array output power in a satellite power subsystem. 
Salim, A.A. (Martin Marietta Corp., Denver). pp 1437-1442 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A __ linear-sequential-partial shunt regulator/controller 
(LSPSRC) system designed and built for the Naval Research 
Laboratory Navigation Technology Satellite (NTS-2) is scheduled 
to be launched in November 1976 as a part of the NAVSTAR 
Global Positioning Satellite system. The NTS-2 system employs a 
simplified technique that uses several partial shunt regulators con- 
nected across a portion of an equally divided solar array rather 
than a single conventional partial shunt regulator. The shunt regu- 
lators are operated sequentially linear one at a time from satura- 
tion to cutoff depending on available power from the solar array 
and the system load demand. Regulating solar array power in this 
manner significantly reduces the power dissipation and weight of 
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the shunt ee. The NTS-2 LSPSRC system regulates the out- 
- of a solar array ble of —— up to 530 watts at 

and 1050 watts at -120°C. It dissipates less than 65 watts 
maximum, and weighs 1.6 kilograms (3.5 Ib). 


12755 Small space station electrical power system design con- 
—_ Jones, G.M.; Mercer, L.N. (Sperry Rand Corp., Huntsville, 
AL). pp 1443-1448 of In Eleventh intersociety energy conversion 
— conference. Vol. II. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A small manned facility, i.e., a Small Space Station, placed 
in Earth orbit by the Shuttle Transportation System would be a vi- 
able, cost effective addition to the basic Shuttle system to provide 
many opportunities for R and D programs, particularly in the area 
of este uppllocten. The Small’ Space Station woh have many 
similarities with Skylab. This paper presents design concepts for an 
electrical power system (EPS) for the Small Space Station based 
on Skylab experience, in house work at MSFC, SEPS solar array 
development studies, and other studies sponsored by MSFC. The 
fa em EPS would be a solar array/secondary battery system. 

ign concepts expressed are based on maximizing system effiien- 
cy and five year operational reliability. Cost, weight, volume, and 
complexity considerations are inherent in the concepts presented. 
A Small Space Station EPS based on these concepts would be 
highly efficient, reliable, and relatively inexpensive. 


12756 Comparison of candidate solar array maximum power 
utilization approaches. Costogue, E.N. (Jet Propulsion Lab., 
Pasadena, CA); Lindena, S. pp 1449-1456 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A study was made of five potential approaches that can be 
utilized to detect the maximum power point of a solar array while 
sustaining operations at or near maximum power and without en- 
dangering stability or causing array voltage collapse. The ap- 
proaches studied included (1) dynamic impedance comparator, (2) 
reference array measurement, (3) onset of solar array voltage col- 
lapse detection, (4) parallel tracker, and (5) direct measurement. 
The study analyzed the feasibility and adaptability of these ap- 
proaches to a future solar electric propulsion (SEP) mission, and, 
specifically, to a comet rendezvous mission. Such missions 
presented the most challenging requirements to a spacecraft power 
subsystem in terms of power management over large solar intensity 
ranges of 1.0 to 3.5 AU. The dynamic impedance approach was 
found to have the highest figure of merit, and the reference array 
approach followed closely behind. The results are applicable to 
terrestrial solar power systems as well as to other than SEP space 
missions. 


THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 12807 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 12694, 12701, 13859, 14323 


12757 (PB—252925) Biological solar energy conversion: ap- 

to overcome yield, stability and product limitations. 

report no. 1, 1 Apr—30 Sep 1975. Kok, B.; Fowler, C.F.; 

Hardt, H.H.; Radmer, R.J. (Martin Marietta Labs., Baltimore, Md. 
(USA)). Sep 1975. 44p. (MML-TR—75-38c). NTIS $4.00. 

We have studied the stability of electron t rt during 
aging of isolated chloroplasts with and without glute hyde fixa- 
tion. Photosystem I activity proved quite stable - as expected. 
Photosystem II activity was more labile; it had a half life about 3 
days at 4, about | day at 20 degrees. The site most sensitive to 

proved to be close to the photochemical apparatus of System 
Il (rather than the O, evolution system or the chain between the 
photoacts). Gluteraldehyde treatment caused an about 5 fold 
decline of the O, evolution capacity with hydrophilic electron ac- 
— System I activity was decreased to the same extent. Little 
inhibition was observed with the ep ae acceptor p-phen- 
ylenediamine. Gluteraldehyde treatment ed down the decay of 
photochemical (O, evolution) activity during dark storage of 
chloroplasts to half lives of about 20 days at 4 and about 3 days at 
20 degrees. A mass spectrometer system was assembled to measure 
exchange in algae. Adapted algae showed high rates of H-D 
exchange (hydrogenase activity ). 
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PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 12764 


12758 ERDA photovoltaic systems definition project. Schueler, 
D.G. (Sandia Labs., Albuquerque, NM). pp 1297-1299 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The ERDA Photovoltaic Systems Definition Project is aimed 
at identifying the most promising applications for terrestrial 
photovoltaic power systems and optimizing their reliability and 
cost-effectiveness. Various system concepts and candidate applica- 
tions are currently being studied. 


12759 New concepts in solar photovoltaic electric power 
systems design. Federmann, E.F.; Ferber, R.R.; Pittman, P.F.; 
Chowaniec, C.R. (Westinghouse Electric Corp., Pittsburgh). pp 
1308-1315 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The question of whether it is possible to achieve viable 
photovoltaic systems that will attain widespread application even if 
the photovoltaic cell cost is dramatically reduced and the efficien- 
cy improved is considered. This paper attempts to answer these 
questions for a range of applications. It also includes a discussion 
of some of the problems and possible approaches to solutions. 
(WDM) 


SOLAR THERMAL POWER PLANTS 


12760 Comparative performance of solar thermal power 
generation concepts. Wen, L.; Wu, Y.C. (Jet Propulsion Lab., 
Pasadena, CA). pp 1209-1215 of In Eleventh intersociety en- 
gineering conference. Vol. II. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A performance comparison is made between the central 
receiver system (power tower) and a distributed system using 
either dishes or troughs and lines to transport fluids to the power 
station. These systems were analyzed at a rated capacity of 30 MW 
of thermal energy delivered in the form of superheated steam at 
538°C (1000°F) and 68 atm (1000 psia), using consistent weather 
data, collector surface waviness, pointing error, and electric con- 
version efficiency. The comparisons include technical considera- 
tions for component requirements, land utilization, and annual 
thermal energy collection rates. The relative merits of different 
representative systems are dependent upon the overall thermal 
conversion as expressed in the form of performance factors in this 
paper. These factors are essentially indices of the relative per- 
formance effectiveness for different concepts based upon unit col- 
lector area. These performance factors enable further economic 
tradeoff studies of systems to be made by comparing them with 
projected production costs for these systems. 


12761 Solar energy for electric power tion in 
Brazil. Magnoli, D. (Centro de Tecnologia Promon, Rio de 
Janeiro). pp 1224-1231 of In Eleventh intersociety energy conver- 
sion engineering conference. Vol. Il. New York; American In- 
stitute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The growth of electric energy demand in Brazil has been 
based essentially on the development of its hydro resources. An at- 
tempt is made to evaluate solar energy as a source of electric 
power in regions of the country where hydro or other conventional 
power resources are scarce. 


ORBITAL POWER PLANTS 
REFER ALSO TO CITATION(S) 13861 
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12762 (NTIS/PS—76/0445) Microwave electric power trans- 
mission (a bibliography with abstracts). Report for 1964—Jun 
1976. Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1976. 22p. NTIS $25.00. 

These few citations of Federal y-sponsored research cover 
research on the transmission of electric power from one point to 
another using wireless free space radiated microwave beams. Some 
of these studies deal with the feasibility of these microwave trans- 
mission systems to transmit power from satellite solar power sta- 
tions. (Contains 17 abstracts) (GRA) 


12763 Solar thermal electric power plants: their performance 
characteristics and total social costs. Caputo, R.S.; Truscello, V.C. 
(Jet Propulsion Lab., Pasadena, CA). pp 1216-1223 of In Eleventh 
intersociety energy conversion engineering conference. Vol. II. 
New York; American Institute of Chemical Engineers (1976). 
From 11. intersociety energy conversion engineering con- 
— State Line, Nevada, United States of America (USA) (12 
e ). 
vit See CONF-760906—P2. 
In this paper, the power tower concept is compared to other 
solar power plant designs which feature distributed solar collection 
and use other types of solar collector configurations such as single 
axis tracking linear concentrators using either a parabolic trough 
or strip mirror, two axis tracking point concentrators using a 
parabolic dish and a variety of energy transport schemes and 
finally an advanced version of a non-tracking collector with 
modest concentration, selective coatings and a vacuum enclosure 
around the absorber plate. A variety of solar thermal storage con- 
cepts are discussed and their effects on system performance are in- 
dicated. The economic and social impact ‘'footprint’’ of this class 
of solar plant is shown and compared to likely conventional fossil 
and nuclear power plants. Besides the total direct capital cost, esti- 
mates are made for operation and maintenance costs and even 
escalated fuel costs for the conventional plants. The social impacts 
include public R and D expenses to create first commercial plants 
and the consumption of resources. (WDM) 


12764 Transportation options for solar power satellites. Wood- 
cock, G.R.; Davis, E.E. (Boeing Aerospace Co., Seattle). pp 1400- 
1407 of In Eleventh intersociety energy conversion engineering 
conference. Vol. Il. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A solar plant in space requires only 10 to 20% of the collec- 
tor area of a ground-based plant of equivalent baseload output 
capability. One can use this approximate relationship as a basis for 
setting upper limits to allowable transportation costs. The desired 
range of costs can also be estimated, based on comparisons with 
alternative sources of electricity. (WDM) 


TOWER FOCUS POWER PLANTS 
REFER ALSO TO CITATION(S) 12792, 12793, 12794, 12818 


12765 (PB—252667) Design, fabrication, and test of a helio- 
stat for a central receiver solar thermal power plant. Project techni- 
cal report, May 1974—Sep 1975. Blackmon, J.B. (McDonnell 
Douglas Astronautics Co., Huntington Beach, Calif. (USA)). Sep 
1975. 267p. (MDC-G—6043). NTIS $9.00. 

Prepared in cooperation with Houston Univ., Tex. 

A full-scale central pedestal mounted elevation/azimuth 
heliostat was designed, fabricated, and tested. The heliostat con- 
sisted of a flat reflective surface composed of two co-planar lights 
of back silvered (second surface) glass, each 3.7 m (12 ft) x 1.85 
m (6 ft) x 6 mm (1/4 inch) bonded to a steel frame structural sup- 
port. The structural support was mounted on a drive housing 
equipped with a linear actuator for control of the elevation (tilt) 
axis, and a harmonic drive for azimuth control. DC gear motors 
(1/30 hp) were used in both drive axes. A quadrant photosensor 
mounted on a separate pedestal and aligned along the target-mir- 
ror of sight provided error signals to an analogue circuit which 
performed the error signal transformations and provided properly 
apportioned steering commands to the DC motors on the eleva- 
tion/azimuth movement. Tracking and beam dispersion charac- 
teristics were investigated at six typical positions in the field rang- 
ing from 300 to 5000 ft nectieonaley from a screen target 
suspended between two 360 ft high towers. (GRA) 


12766 (PB—253166) Solar thermal power systems based on 
optical transmission. Technical report No. 1. Solar tower receiver 
study. Report for 1 Jul—30 Dec 1974. Vant-Hull, L.L.; Friefield, 
J.M.; Friedman, J. (Houston Univ., Tex. (USA). Dept. of Physics). 
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31 Dec 1974. 145p. (NSF/RANN/SE/GI—39456/TR/75-2). NTIS 
$6.00. 

Prepared in cooperation with Rockwell International Corp., 
Canoga Park, Calif. Rocketdyne Div. and McDonnell Douglas As- 
tronautics Co.-West, —— Beach, Calif. See also report 
dated 21 Dec 74, PB-244 4 

The objective of this program was to evaluate in detail the 
design and fabrication aspects of a solar tower receiver that would 
accept 500 MW of thermal energy. The program examined many 
possible receiver configurations. Two of these were chosen for 
detailed thermostructural analysis. In addition, preliminary designs 
of the two final candidate receivers were generated, and test pro- 
grams necessary for their development determined. (GRA) 


12767 (SAND—76-8677) Development of the solar power cen- 
tral receiver concept. Murphy, L.M.; Skinrood, A.C. (Sandia Labs., 
Livermore, Calif. (USA)). Sep 1976. Contract E(29-1)-789. 26p. 
Dep. NTIS $4.00. 

The main incentive for the development of the solar central 
receiver concept is to examine the collection and efficient use of 
solar energy to produce electricity. The particular concepts being 
developed to accomplish this goal by various contractors are 
described and Sandia Livermore's role as technical manager is 
discussed. In addition, the ERDA plan for eventual commercializa- 
tion of this concept, as well as the role and use of the Sandia solar 
thermal test facility, is described. Furthermore, details of particular 
subsystem components, as well as potentially fruitful research areas 
for Sandia and other development laboratories to pursue which 
can lead to performance improvements, are discussed. 


12768 Central station solar electric power using liquid metal 
heat transport. Springer, T.H.; Thomson, W.B. (Atomics Interna- 
tional, Canoga Park, CA). pp 1232-1237 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A study has been made of a 100 MWe solar thermal electric 
power station using the tower concept in which liquid sodium is 
used to transport heat from the receiver on the tower to steam 
generators on the ground. The advantages of using sodium are: (1) 
the ability to accept a severe heat flux at the receiver, (2) a dense, 
single-phase coolant with no inherent flow instabilities, (3) an in- 
herently low receiver coolant pressure, (4) sodium reheat can be 
used in the cycle, and (5) sodium technology has advanced suffi- 
ciently to be successfully applied in such a power station. Concep- 
tual design data for the mirror system, receiver, sodium heat trans- 
port system, steam system, and heat rejection system are 
presented. Thermal storage is discussed. Data on the present state 
of liquid sodium technology are given. 


12769 Windowed versus windowless solar energy cavity 
receivers. Jarvinen, P.O. (Massachusetts Inst. of Tech., Lexington). 
pp 1244-1252 of In Eleventh intersociety energy conversion en- 
gineering conference. Vol. II. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A model for a windowed, high-temperature cavity receiver 
of the heated-air type is developed and used to evaluate the green- 
house effect as a method for obtaining high receiver operating effi- 
ciencies. The effects on receiver efficiency of varying the window 
cutoff wavelength, the amount of absorption in the window pass- 
band, the cavity operating temperature, and the number of win- 
dows are determined. Single windowed cavities are found to offer 
theoretical efficiencies comparable to windowless ones, while mul- 
tiple windowed units are found to suffer from low operating effi- 
ciencies due to losses resulting from reflections at each window/air 
interface. A ‘’first order’’ examination is made of the feasibility of 
air cooling the window to assure its survival. This appears possible 
if a proper combination of cooling technique and window material 
characteristics is selected. 


12770 Collector field of optimization for a solar thermal elec- 
tric power plant. Easton, C.R.; Raetz, J.E.; Vant-Hull, L.L. pp 
1272-1277 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 
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A procedure for optimizing a central receiver solar thermal 
electric power plant is presented. Key parameters of the optimiza- 
tion are identified and examined to show the degree of interdepen- 
dence and to derive a secondary set of variables more amenable to 
optimization. The procedure is detailed with numerical examples, 
and the results for a 100-MWe commercial plant are shown. 


LINEAR PARABOLIC POWER PLANTS 


12771 Economic ization of the energy transport com- 
ponent of a large d ited collector solar power plant. Turner, 
R.H. (Jet Propulsion Lab., Pasadena, CA). pp 1239-1243 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

For a given collector distribution and pipe network 
geometry, a technique is developed which manipulates basic cost 
information and physical data in order to design an energy trans- 

rt system consistent with minimized cost constrained by a calcu- 
lated technical performance. For a given transport fluid and collec- 
tor conditions the method determines the network pipe diameter 
and pipe thickness distribution and also insulation thickness dis- 
tribution associated with minimum system cost; these relative dis- 
tributions are unique. Transport losses, including pump work and 
heat leak, are calculated operating expenses and impact the total 
system cost. The minimum cost system is readily selected. Finally, 
the technique is demonstrated on six candidate transport fluids to 
emphasize which parameters dominate the system cost and to pro- 
vide basic decision data. Three different power plant output sizes 
are evaluated in each case to determine severity of diseconomy of 
scale. (WDM) 


12772 Transient performance characteristics of a high tempera- 
ture distributed solar collector field. Black, D.L.; Ellis, J.F. 
(Westinghouse Electric Corp., Pittsburgh). pp 1264-1269 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A mathematical model of a high temperature distributed 
solar collector field was used on a hybrid computer to study the 
transient performance characteristics. The heat transfer system 
consists of a series of reflector/absorber energy concentrating 
devices using Therminol 66 coolant operating between a minimum 
cold storage temperature of 242°C and a hot storage temperature 
of 315°C. Control strategies were tested and controllers were 
developed which would maximize the daily energy delivered while 
maintaining a rigid tolerance of +-1°C on its temperature. The 
results for different strategies included cold startup, sudden change 
in insolation, and malfunctions such as loss of pump. Continuous 
storage bypass and startup bypass only were evaluated through the 
use of a high temperature auxiliary bypass accumulator loop. 
Analog flow controllers were developed from a model frequency 
response at the noon period operating conditions for the fall 
season. 


OCEAN THERMAL GRADIENT POWER PLANTS 


12773 (AD-A—022080) Proposal evaluation: ocean thermal 
and solar rt. Tomlinson, G. 


ponds. Technical 
(Midland Coal Co., Trivoli, Ill. (USA)). 13 Mar 1974. Contract 
n000 1 4-74-C-0348. 25p. (TETRAT-A—642-75-i21). NTIS $3.50. 
The information received for evaluation contained two 
proposals: , the first proposes a 150-Mw solar pond/thermal 


gradient power t for Guam and the second proposes construc- 
tion of a 5-10Mw plant in Israel. The basic to be em- 
ployed in the two systems are similar in that they both employ 
solar-heated water as an energy source. (GRA) 


12774 (PB—246178) Ocean thermal energy conversion 
senandh on ah eniitestinn cateatiien ant Sot evan. Vere © 


Executive ger § Final —. (TRW S roup, Redondo 
Beach, Calif. (USA)). Jun 1975. 8Sp. NTIS $5.00. 


Previously announced as SAN—1089-T1-P1. 

The objectives of this study were to: (1) analyze and evalu- 
ate prior work, (2) evaluate subsystems and components, (3) 
synthesize a baseline system concept, and (4) formulate a test pro- 
gram. These objectives have been achieved; their results are sum- 
marized in this volume. (GRA) 
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12775 (PB—246179) Ocean thermal energy conversion 

research on an engineering evaluation and test program. Volume II. 

Evaluation of prior work; subsystems and components. (TRW 

Systems Group, Redondo Beach, Calif. (USA)). Jun 1975. 160p. 
TIS $6.75. 

Previously announced as SAN—1089-T1-P2. 

This report analyzes and evaluates prior work and evaluates 
subsystems and components, specifically warm and cold water cir- 
culation subsystems and the heat engine subsystem. It was deter- 
mined that Ocean Thermal Energy Conversion (OTEC) systems 
are technically feasible, a working fluid can be used in a closed 
Rankine cycle, driven by the vertical temperature differences 
available in tropic oceans, to produce net electric power. 


12776 (PB—246180) Ocean thermal energy conversion 
research on an engineering evaluation and test program. Volume 
Ill. Baseline system concept. (TRW Systems Group, Redondo 
Beach, Calif. (USA)). Jun 1975. 195p. NTIS $7.50. 

Previously announced as SAN—1089-T1-P3. 

This volume examines the use of a baseline concept, defined 
here as one which embodies basic system principles with the 
lowest possible technical risk. System concepts were postulated 
and ranked with criteria of performance, risk, and cost. The 
baseline system concept used a binary, closed Rankine cycle using 
ammonia as the working fluid. (GRA) 


12777 (PB—246181) Ocean thermal energy conversion 
research on an engineering evaluation and test program. Volume 
IV. Test program plan. (TRW Systems Group, Redondo Beach, 
Calif. (USA)). Jun 1975. Sip. NTIS $4.50. 

Previously announced as SAN—1089-T1-P4. 

The purpose of this report is to outline an incremental test 
program whose objectives are twofold: (1) to provide solutions to 
the critical issues such as biofouling, heat exchanger performance, 
cold water pipe characteristics including pipe attachment and 
deployment, and plant interaction with the environment such as 
disturbance of the thermocline; (2) to provide design data, not ob- 
tainable solely by analyses, required for the successful design and 
construction of Ocean thermal energy conversion plants. 


12778 (PB—246182) Ocean thermal energy conversion 
research on an engineering evaluation and test program. Volume V. 
Appendices. (TRW Systems Group, Redondo Beach, Calif. 
(USA)). Jun 1975. 346p. NTIS $10.00. 

Previously announced as SAN—1089-T1-PS5. 

This volume serves as an appendix to Volumes 1-4 of this 
study on ocean thermal energy conversion. Twelve topics are out- 
lined. They are: (1) annotated bibliography for Ocean Thermal 
Energy Conversion (OTEC); (2) OTEC power plant components 
and cost item listing; (3) OTEC preliminary cycle analysis; (4) 
review of OTEC heat transfer literature and concepts; (5) OTEC 
turbine sizing; (6) naval architecture and ocean operations; (7) 
system specification for OTEC power station; (8) comparison of 
spar buoy, semi-submersible and surface vessel hull configuration; 
(9) thermal design of the cold water pipe; (10) mooring and posi- 
tioning; (11) heat exchanger analysis; and (12) analysis and op- 
timization model description. (GRA) 


12779 (PB—246951) Hydrodynamics of Gulf Stream ocean 
thermal power plants. Kirchhoff, R.H.; Mangarella, P.A.; Mc- 
Gowan, J.G. (Massachusetts Univ., Amherst (USA)). Sep 1975. 
54p. (NSF/RANN/SE/GI—34979/TR/75/10). NTIS $4.50. 

This report considers the external hydrodynamic aspects of 
Gulf Stream sited Ocean Thermal Power Plants. Specific details of 
the ocean resource including flow, temperature, and density 
profiles are examined for suitability at selected sites. In the light of 
the most current system design, a semi-submersible 400 Mwe net 
power plant, the fluid mechanical detail of the interaction of the 
hot and cold ocean water systems with the total system are stu- 
died. (GRA) 


12780 (PB—247176) On the minimization of the ocean ther- 
mal differences machine vehicle sea motions. Johnson, B.A.; Adams, 
C.R. (Massachusetts Univ., Amherst (USA). Energy Alternatives 
Program). Aug 1975. 69p. (NSF/RANN/SE/GI—34979). NTIS 
$4.50. 

This report presents the results of the first phase of study of 
sea motions of pitch and heave of the Ocean Thermal Differences 
Machine Vehicle in the surfaced condition. Preliminary theory in- 
dicates the excitations for these motions are functions of the vehi- 
cle cross section and the vehicle length. Several vehicle parameters 
are then varied and the resulting seaway motions are calculated in 
an effort to find the configuration that achieves the least motion. 
The total motion for all frequency components of a seaway spec- 
trum is calculated, and a figure of merit developed for minimum 
motion. (GRA) 
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SOLAR RADIATION UTILIZATION 


12781 Law and solar energy systems: legal impediments and 
inducements to solar energy systems. Robbins, R.L. (Lake 
Michigan Federation, Chicago). Sol. Fnergy; 18: No. 5, 371- 
379( 1976). 

Work has been going on to determine what means can best 
be utilized in all states in the country to encourage use of solar 
energy. In some cases it has been found that the solutions are most 
feasible at the federal level. It has not been easy to devise pro- 
grams to remove institutional and legal barriers at all these levels 
of government. First, the laws vary between states and within those 
states the ordinances in each community differ greatly from 
another. Each building, too, has its own problems with solar ener- 
gy systems. Faced with this multiplicity problems were analyzed 
that are widespread and solutions are recommended that can be 
adapted to the problems of most states. But the suggestions will 
still need to be matched to local conditions and legal precedent. 
(WDM) 


SPACE HEATING AND AIR CONDITIONING 


REFER ALSO TO CITATION(S) 12805, 12806, 12809, 12819, 
13857, 13860 


12782 (AD-A—025465) Solar heating feasibility study. In- 
terim report, 1 Jul 1974—1 Jun 1975. Morgan, B.H.; Graham, 
B.J.; Read, K.F.; Sharber, J.R. (Naval Academy, Annapolis, Md. 
(USA). Environmental Protection Research and Development 
Team). 30 Jun 1975. 108p. (USNA-EPRD— 12A). NTIS $5.50. 

A growing number of buildings are equipped to capture 
solar energy for space and water heating. Calculations for a local 
Navy two-story apartment building using available weather and in- 
solation data indicate that during a typical year a solar collector 
with an area of 1000 square feet, 1/3 the plan area of the building, 
could supply 173 million Btu, 37% of the heat required, at an an- 
nual cost of $9 per million Btu. This could be reduced to $5 per 
million Btu if the first cost of the collector were reduced from the 
estimated $8 to $3 per square foot. 


12783 (PB—242727) Assessment of a single family residence 
solar heating system in a surburban development setting. Monthly 
report, 10 May—10 Jun 1975. Phillips, J.D. (Colorado Springs 
Dept. of Public Utilities, Colo. (USA)). 10 Jun 1975. 86p. NTIS 
$4.75. 

See also PB—242728. 

An assessment of the solar heating system in the Phoenix 
house (Colorado Springs, CO) is given. An operational review of 
the mechanical system is attached. An outline of a workshop spon- 
sored by the National Academy of Science (NAS) discusses the 
architectural and engineering considerations. The possibility of a 
Solar Institute for Colorado Springs is also discussed. 


12784 (PB—242728) Assessment of a single family residence 
solar heating system in a suburban development setting. Monthly 
report, 10 Apr—10 May 1975. Phillips, J.D. (Colorado Springs 
Dept. of Public Utilities, Colo. (USA)). 10 May 1975. 72p. NTIS 
$4.25. 

See also PB—242727. 

This report discusses technical operation and briefly notes 
the status of the preparation of legal research on a proposed zon- 
ing ordinance, an economic research study involving detailed anal- 
ysis of two appraisals made on the solar home; insurance un- 
derwriting; load and demand on electric utilities, and the question- 
naire which has been developed in the area of social research. 


12785 (PB—242729) Assessment of a single family residence 
solar heating system in a suburban development setting. Solar 
heated residence technical research experiment. Quarterly report, 1 
Oct 1974—31 Mar 1975. Phillips, J.D. (Colorado Springs Dept. of 
Public Utilities, Colo. (USA)). 10 Apr 1975. 66p. NTIS $4.25. 

See also PB—240784, and PB—242727. 

The system and its components have proven reliable and 
trouble free. An air to air pump was used to simulate a fluid to air 
heat pump. The operation of the system to date indicates that the 
optimized heat pump is very reliable, and that the storage system 
on this project will sustain the optimized heat pump operation 
throughout the winter. The use of a heat transfer fluid such as 
Dowtherm J or Therminol 60 is an absolute necessity in the solar 
piping system and in the heat pump evaporator piping system. No 
fluid to air heat pumps suitable for this application have been 
found to be commercially available in the small packaged unit 
category. This report briefly describes building details, solar and 
mechanical systems operating modes, system component design 
and relationship to existing building codes, acquisition of system 
operation and performance data, technical operational and per- 
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formance data, construction and operating costs, comparison of 
heat transfer fluids and problems encountered and their solutions. 


12786 (PB—244644) Performance of a residential solar heat- 
ing and cooling system. Annual progress report, 1 Jul 1974—1 Feb 
1975. Ward, D.S.; Lof, G.O.G. (Colorado State Univ., Fort Collins 
(USA). Solar Energy Applications Lab.). Jun 1975. 62p. 
(NSF/RANN/SE/GI—40457/PR/75/1). NTIS $4.25. 

Report on Project ‘Design, Construction, and Testing of a 
Residential Solar Heating and Cooling System.’ Also pub. as 
Chicago Operations Office (AEC), IIl., COO—2577-09. 

This report discusses a nominal two-year effort to design, 
construct, test, and evaluate an experimental system for using solar 
energy to drive heating, cooling, and hot water subsystems, supple- 
mented as necessary with auxiliary (oil or gas) fuel. The program 
is designed to provide the following information: design data for 
integrated systems and subsystems; system performance for heat- 
ing, cooling, and water heating; operating economics; verification 
of the University of Wisconsin model; design and operation of au- 
tomatic controls; correlation of standard Weather Bureau data 
with on-site insolation data; and systems reliability evaluation. Dur- 
ing the first six months of operation, solar energy supplied approxi- 
mately 40% of the cooling load, 86% of the space heating, and 
68% of the domestic hot water heating. Collector efficiency ranged 
from 30-35% throughout the period of August 1, 1974, to January 
31, 1975, which was the average or expected level. (GRA) 


12787 (PB—245392) Evaluation of the solar building, Al- 
buquerque, New Mexico. Annual report 1 Apr—31 Dec 1974. Gil- 
man, S.F. (Pennsylvania State Univ., University Park (USA). Dept. 
of Architectural Engineering). 31 Jan 1975.  SOp. 
(NSF/RANN/SE/GI—43922/TR/74/2). NTIS $4.00. 

The overall objective of this project is to develop a 
procedure for designing solar energy assisted heat pump systems 
for commercial buildings. To do this, such a building in Al- 
buquerque, N.M. was instrumented and equipped with a compu- 
terized data acquistion system. Various operating modes and 
operating data are covered. (GRA) 


12788 (PB—246364) Thermic controls to regulate solar heat 
flux into buildings. Seniannual progress report, 1 Jan—30 Jun 
1975. Buckley, S. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Mechanical Engineering). 25 Aug 1975. 50p. 
(NSF/RANN/SE/GI—43897/PR/75/2). NTIS $4.00. 

The purpose of this project was to develop thermic controls 
for regulating solar heat flux into buildings. Thermics is a control 
discipline which uses temperature to directly control heat flow. 
Many independent panels, replacing building walls and roof and 
controlled internally by thermic devices, would perform three 
functions: (1) collect solar energy or dissipate internal heat, (2) 
control the flow of heat into and out of the panel and (3) store 
heat inside the panel. The panel is to save heating costs in winter 
by absorbing solar energy and save air-conditioning costs in 
summer by dissipating internal heat at night. A primary objective 
of the panel was to make its installed unit cost approximately that 
of conventional walls and roofs. Early research indicated that a 
switchable thermic diode was the most economic thermic control 
for use in the panel. (GRA) 


12789 (PB—247260) RANN utilization experience. Case study 
No. 17. Solar school projects. Lawless, P. (Research Triangle Inst., 
Durham, N.C. (USA)). 1975. 26p. NTIS $4.00. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
AAI Corp., Baltimore, Md., InterTechnology Corp., Warrenton, 
Va., and General Electric Co., Philadelphia, Pa. Space Div. 

In response to the energy crisis of 1973-74, NSF-RANN 
funded proof-of-concept experiments involving the use of solar 
energy to supply part of the heating required in four public 
schools. The purpose of the experiments was to demonstrate that 
solar heating is a technologically viable option in response to the 
shortage of fossil fuels. The report briefly reviews results of the ex- 
periments. (GRA) 


12790 (PB—252451) Market capture potential of single vs. 
multi-structure solar energy space conditioning systems: 
1975—2010. Petersen, H.C. (Utah State Univ., Logan (USA)). Jan 
1976. 87p. NTIS $5.00. 

One of the main problems with solar energy space condi- 
tioning and water heating systems is that systems mounted on in- 
dividual structures require a certain type of roof orientation and 
tilt, and are usually not economically-viable for retrofitting of ex- 
isting structures. If solar energy systems could be ground-mounted 
and serve small groups of structures, then these constraints might 
be eliminated. This report considers the implications of ground- 
mounted, multi-structure systems. It considers the relative cost of 
single vs. multi-structure systems and how much the rate of solar 
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energy use can be accelerated if multi-structure systems are made 
available. (GRA) 


12791 (PB—252685) Residential hot water solar energy 
storage subsystems. Final report. Pickering, E.E. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). Jan 1976. Contract 
NSF-C905. 117p. NTIS $5.50. 

Low-cost, efficient, and practical hot water solar energy 
storage subsystems for heating and cooling of residences are 
discussed. Both new and innovative vessel materials and configura- 
tions are investigated, together with insulation materials. Storage 
subsystem locations considered include basement, crawl-space, liv- 
ing space, garage, attic, surface exterior, and underground exterior. 
Performance requirements for residential hot water storage systems 
are investigated. A matrix of advantages and disadvantages is con- 
structed considering vessel material and configuration and location 
and type of residential construction. Other matters considered are 
corrosion control, costs, and development requirements. (GRA) 


12792 (SAND—76-0167(Rev.)) Solar Total Energy Program 
plan. (Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1976. 
Contract E(29-1 )-789. 43p. Dep. NTIS $4.00. 

The goal of the Solar Total Energy Program is to have by 
the end of FY 82 a total installed capacity of 30 MW, consisting of 
approximately 5 MW of electrical capacity and 25 MW of thermal 
capacity. These systems are to include differing technical designs 
and be applied to a variety of electrical and thermal loads in a 
number of different locations. This Program Plan describes a coor- 
— research and development effort necessary to achieve this 
goal. 


12793 (SAND—76-0506) Solar total energy control data 
acquisition system. Shurtleff, W.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Nov 1976. Contract E(29-1)-789. 32p. Dep. 
NTIS $4.00. 

This report describes the control-data acquisition system for 
Sandia's Solar Total Energy facility. The system is versatile and 
easily used. It handles multiple tasks simultaneously and provides 
easy changeover to a less powerful control scheme if desired. The 
system consists of a mini-computer controlled general purpose data 
acquisition control system with an interface to a hardwired indus- 
—#  — controller. Control languages are FORTRAN and 

ASIC. 


12794 (SAND—76-0512) Conceptual design study for the ap- 
plication of a solar total energy system at the North Lake Campus, 
Dallas County Community College District. Randall, D.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1976. Contract E(29-1)- 
789. 202p. Dep. NTIS $7.75. 

A proposal for the design and installation of an experimen- 
tal solar total energy system at the new North Lake Campus of the 
Dallas County Community College District was submitted to 
ERDA. The ERDA Division of Solar Energy authorized Sandia 
Laboratories, with the assistance of the DCCCD, Envirodynamics, 
Inc., and Stearns-Roger, Inc., to conduct a conceptual design study 
of a solar total energy system for the North Lake facility. This re- 
port presents the results of this conceptual design study. 


12795 (TT—74-58066) Methods of direct conversion of ther- 
mal energy into electrical energy. 1975. Translation of Doklady 
Vsesoyuzonoi Konferensii po Ispolvzovaniyu Soinetsnoi Energii, 
Erevan, 17—21 June 1969, Moscow, 1969, Sektsiya C-6. (Reports 
of All-Union Conference on the Utilization of Solar Energy, 
Erevann, 17—21 June 1969), Sect. S-6. 107p. NTIS $5.25. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Articles are presented that deal with conversion of solar 
energy into electrical energy, solar heating and cooling of 
buildings, solar water heating, and application of solar energy in 
greenhouses. (Portions of this document are not fully legible). 


12796 Solar-powered Rankine-cycle heat pump system. Rous- 
seau, J.; Noe, J.C. (AiResearch Manufacturing Co. of California, 
Los Angeles). pp 1163-1168 of In Eleventh intersociety energy 
conversion engineering conference. Vol. Il. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper presents an evaluation of solar systems designed 
for heating and cooling residences and buildings. The system 
designs cover a range of 3 to 75 tons in the cooling mode and up 
to 2 x 10* Btu/hr for heating. Low-temperature flat plate collectors 
are used in conjunction with an electrically augmented turbocom- 
pressor heat pump. These systems were evaluated in terms of fossil 
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fuel savings and “oy cost benefits. By comparison with con- 
ventional systems, solar heating and cooling systems offer the 
potential for a 75% yearly reduction in energy requirements; also, 
a cost benefit amounting to 90% of the initial added investment 
over the life of the system can be realized even at present-day 
energy cost. 


12797 Integrated photovoltaic/thermal high intensity solar 
energy system (HISES) concept for residential applications. Sater, 
B.L.; Goradia, C. pp 1316-1323 of In Eleventh intersociety energy 
conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

An integrated photovoltaic/thermal High Intensity Solar 
Energy System (HISES) concept is presented for residential appli- 
cation. The design of a 36 m? HISES which can supply almost the 
entire energy for the heating, air conditioning, hot water, and elec- 
trical needs of an 1800 ft? model home in Albuquerque, NM is 
discussed in detail. It appears that the HISES concept can be im- 
plemented in the very near future and that it is cost effective in 
terms of both dollar value and energy payback. At an installation 
rate of about 500,000 HISES per year, a 36 m* HISES is estimated 
to cost less than $4,500, while providing over 45,000 kWh/yr of 
thermal energy at $0.0072/kW/sub T/h and over 10,000 kWh/yr of 
electrical energy at $0.02/kW/sub e/h, and resulting in an 
equivalent fuel savings of over 30 million barrels of oil total per 
year. 


12798 Summary of solar heating and cooling of buildings 
(SHACOB). Phase I. Demonstration planning studies. Cohen, A.D. 
(General Electric Co., King of Prussia, PA). pp 1338-1344 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper reviews the significant results of portions of the 
Energy Research and Development Administration's SHACOB 
Phase I Study. The program was directed at applications for 
SHACOB on commercial (non-residential) buildings. Two prin- 
cipal topics are covered: (1) definition of the number of demon- 
stration projects to be performed and (2) demonstration matrix 
definition. 


12799 Long term performance prediction of residential solar 
energy heating systems. Nash, J.M.; Bartlett, J.C.; Caiola, N.J.; 
Irby, J.E. (International Business Machines Corp., Huntsville, AL). 
pp 1345-1348 of In Eleventh intersociety energy conversion en- 
gineering conference. Vol. Il. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

An automated technique to provide long term performance 
predictions of residential solar energy heating systems has been 
developed. Implementation of this interactive computer program 
requires inputs of generic system description, operational site 
characteristics, subsystem characteristics, application charac- 
teristics, and modifications (if any) to baseline generic design fac- 
tors. With these inputs, either as single values or iterated over 
ranges of characteristics, the program outputs long term system 
performance as percent of total heating load satisfied by solar 
energy as a function of solar collector area. This report presents 
initial results of application of this program considering ranges of 
collector performance and residential construction for representa- 
tive regions of the United States. Specific discussion is presented 
on the general utility of long term performance prediction, availa- 
bility of prediction methods, details of the method selected, results 
from automating this technique for a national level application, 
and suggested future application possibilities. 


12800 Experimental evaluation of the University of Florida 
solar powered ammonia/water absorption air conditioning system. 
Farber, E.A.; Morrison, C.A.; Ingley, H.A. pp 1349-1353 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 
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This paper presents a review of the experimental work con- 
ducted with an ammonia/water absorption air conditioning system 
at the University of Florida, Solar Research Residence. This unit 
was designed for daily operation from a solar collection and 
storage system installed at the residence. Data are presented illus- 
trating the efficiency and effectiveness of the air conditioning unit. 
The importance of the EER (Energy Efficiency Ratio) and the 
COP (Coefficient of Performance) of solar air conditioning 
systems is documented and discussed. A data base formed over the 
years at the Solar Residence taken under actual living conditions 
provides for a comparison of the cost of operating a conventional 
cooling system and a solar cooling system. 


12801 Short and long term comparison of solar absorption air- 

system performance using real and synthetic weather 
data. Anand, D.K.; Allen, R.W.; Bazques, E.O. (Univ. of Mary- 
land, College Park). pp 1354-1361 of In Eleventh intersociety 
energy conversion engineering conference. Vol. II. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The performance of a solar powered absorption air-condi- 
tioning system is obtained using real and synthetic data. The 
synthetic data is derived using five years of weather history and 
represented by a joint probability density matrix and five con- 
stants. Although short term daily performance prediction is not as 
good as would be expected, the long term predictions are quite 
good. It is concluded that synthetic data allows very inexpensive 
simulations and yields satisfactory results for design purposes. 


WATER HEATING 


12802 Solar water heater industry in south Florida: history and 
projections. Scott, J.E. (Univ. of Delaware, Newark). Sol. Energy; 
18: No. 5, 387-393( 1976). 

Since 1923, energy from the sun has been used to provide 
hot water for individual family residences, apartment buildings, 
and other small commercial buildings in Florida. What was once a 
flourishing industry, however, declined to the point of extinction 
by the late 1960s. This paper presents the results of an examina- 
tion of the experience with solar water heaters in South Florida 
and assesses the likelihood of developing future demand. Included 
is a discussion of the solar heaters used and the factors which 
produced the growth and subsequent decline of new water heater 
installations. Prospects for increasing use of solar water heating are 
estimated from economic advantage studies and the results of per- 
sonal interviews with homeowners and representatives of solar 
energy firms. Although the discussion focuses on solar water heat- 
ing, the results provide important insights into other uses of solar 
energy such as heating and cooling of single family residences. 


HEAT ENGINES 
REFER ALSO TO CITATION(S) 12796, 13981 


12803 Nitinol heat engines. Banks, R. (Univ. of California, 
Berkeley). pp 537-545 of In Shape memory effects in alloys. Per- 
kins, J. (ed.). New York; Plenum Publishing Corporation (1975). 

The practical aspects of the use of the shape-memory 
material, Nitinol, in low-temperature heat engines and applications 
to energy conversion are presented. The use of solar energy, in- 
cluding oceanic thermal gradients, to power the engines is 
discussed. A prototype Nitinol heat engine is described, and test 
results are given. (PMLA) 


12804 Solar powered organic Rankine cycle engines: charac- 
teristics and costs. Barber, R.E. (Barber—Nichols Engineering 
Co., Arvada, CO). pp 1151-1156 of In Eleventh intersociety ener- 
gy conversion engineering conference. Vol. II. New York; Amer- 
ican Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper addresses the technical and cost aspects of the 
organic Rankine cycle and its interaction with the solar collector 
as a power b wor The efficiency and practical considerations of 
the combined collector and Rankine system show that collector 
temperatures of 200°F, 300-400°F, and 600°F are optimum operat- 
ing conditions for flat plates, concentrators, and tracking concen- 
trators, respectively. The peak solar conversion efficiencies of 
these systems are approximately 5, 10, and 11%. When comparing 
the cost of solar power systems, it is shown that the dominant fac- 
tor in the system cost is the collector cost. It is estimated that in a 
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production unit the Rankine cycle cost will be approximately one- 
third of the total system cost with two-thirds going to the collector 
component. Consequently, low-cost collectors are crucial for com- 
mercialization of solar Rankine systems. It is estimated that the in- 
stalled cost of mass produced solar power systems would be in the 
neighborhood of $1600 to $2500/peak kW output. (WDM) 


12805 Unique Rankine-cycle heat pump system. Biancardi, 
F.R.; Meader, M.D. (United Technologies Research Center, East 
Hartford, CT). pp 1157-1162 of In Eleventh intersociety energy 
conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Feasibility of operating a Rankine cycle turbocompressor air 
conditioning system at temperature levels consistent with present- 
day, flat-plate solar collectors has been convincingly demonstrated 
in a NSF/ERDA sponsored program conducted in 1975. During 
testing of the demonstration system, more than four tons of cool- 
ing and in excess of sixty hours of safe, reliable operation were ob- 
tained at performance levels consistent with prior predicted levels. 
In the demonstration system, thermal energy is used to vaporize a 
refrigerant working fluid which is expanded through a turbine to 
produce mechanical power. The single-stage turbine is mounted on 
a common shaft with the centrifugal compressor refrigeration 
system. In the current program, modifications have been made to 
the laboratory demonstration system to permit the further charac- 
terization of the performance potential of the turbocompressor 
concept over a wide range of operating conditions. Extensive 
operation of the system has been achieved at condenser tempera- 
tures suitable for both water and air cooling and at equivalent tur- 
bine inlet temperatures below 160 F and in excess of 220 F. The 
results of the recent testing are presented herein. Possible modifi- 
cations to the turbocompressor unit to permit high solar energy 
utilization at temperatures consistent with flat-plate and medium 
concentration collectors are described. 


12806 Test results for a Rankine engine powered vapor com- 
pression air-conditioner for 366°K heat source. Eckard, S.E. 
(General Electric Co., Evendale, OH). pp 1169-1173 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A heat engine based on the principles of a Rankine ther- 
modynamic cycle is one of several possible ways of converting low 
temperature heat sources to useful rotating shaft power. This can 
be accomplished with heat source temperatures as low as 366°K 
(200°F) if a high performance vapor expander is used. A low 
speed rotary expander, having an isentropic brake efficiency of 
80+% has been developed for driving a refrigerant compressor, 
and a Rankine engine driven 10.55 kJ/s (3-ton) vapor compression 
air conditioner has been operated for over 7.2 Ms (2000 hours) 
with a heat source temperature ranging from 349°K (170°F) to 
383°K (230°F). Steady state and transient test results are presented 
which show that overall system COP is relatively constant as heat 
input varies over this temperature range. Measured coefficient of 
performance of 0.95 exceeds that of presently available single ef- 
fect LiBr—H,O absorption systems. 


12807 Solar heat energy conversion system. Cremonese, O.A. 
US Patent 3,977,909. 31 Aug 1976. Filed date 18 Mar 1974. 6p. 

A self-sustaining solar energy conversion system for convert- 
ing solar heat energy to electrical energy comprising a finite heat 
sink having a first heat exchange means and drive means disposed 
therein. The finite heat sink comprises an enclosure having a ther- 
mopile formed in the side walls thereof wherein the cold junctions 
are arranged to communicate with the interior of the finite heat 
sink and the hot junctions are arranged to communicate with the 
exterior surrounding infinite heat sink. (WDM) 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 12708, 12773 


12808 (ORNL/MIT—214) Comparison of flat plate and cylin- 
Oak 


drical parabolic focusing solar energy collectors for Ridge (Part 
2). Klemm, H.A.; Quarls, H.F.; Cohen, A.P. (Massachusetts Inst. of 
Tech., Oak Ridge, Tenn. (USA). School of Chemical Engineering 
Practice). 19 May 1974. Contract W-7405-ENG-26. 65p. Dep. 
NTIS $4.50. 
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The performance of three solar energy collectors (flat plate- 
a = epsilon = 0.98, parabolic focusing—a = epsilon = 0.98, and 
flat plate with a selective surface--a/epsilon = 10.9) was in- 
vestigated under Oak Ridge sky conditions at working fluid tem- 
eyewers above 200°F. The optimum orientation of the noncircu- 
ar receiver on the parabolic focusing collector was found to be 
collinear with the axis of the parabola. Working fluid temperatures 
of 227, 228, and 184°F were attained in the parabolic, flat plate, 
and selective surface collectors, respectively. Maximum observed 
efficiencies (useful heat absorbed by the working fluid divided by 
the total radiation incident on the collector) were 26, 25, and 47 
percent for the flat plate, parabolic, and selective surface collec- 
tors, respectively. The performance equations did not always accu- 
rately predict the heat losses of the parabolic and flat plate collec- 
tors. New models should be developed which accurately describe 
the system under transient operating conditions. Efficiency should 
be correlated with meteorological variables and operating condi- 
tions. Experiments should be conducted to determine the effect of 
flow rate, average fluid temperature, outlet temperature, the ratio 
of direct-to-diffuse radiation and total radiation on collector effi- 
ciency. The axial temperature profile of the collectors should be 
determined to predict more accurately the radiative and convec- 
tive losses as functions of the aforementioned variables. 


12809 (PB—24515) Studies on methods of reducing heat losses 
from flat plate solar collectors. Semiannual progress report, 1 Aug 
1974—31 Jan 1975. Hollands, K.G.T. (Waterloo Univ., Ontario 
(Canada). Dept. of Mechanical Engineering). 28 Feb 1975. 58p. 
(NSF/RANN/SE/AER—74--091 10/75/1). NTIS $4.50. 

Improvements to flat plate solar collectors for heating and 
cooling of buildings are evaluated by three parallel studies. The 
first study demonstrated that suppression of convective heat 
transfer by honeycomb panels is possible even when the panel is 
inclined from the horizontal. The second study resulted in a 
precise, simple equation for the free convective heat transfer 
through an inclined air layer. The third study examines the solar 
transmittance of a V-corrugated inner cover. (GRA) 


12810 Solar heat exchangers. Duffie, J.A. (Univ. of Wisconsin, 
Madison); Loef, G.O.G.; Salam, E.M.A. Chem. Eng. Prog.; 56: No. 
7, 63-67(Jul 1960). 

A general survey of flat plate and focusing collectors is 
presented along with up-to-the-minute results of studies on 


methods to improve performance and reduce costs. (WDM) 


12811 Light collection within the framework of geometrical op- 
tics. Winston, R. (Univ. of Chicago). J. Opt. Soc. Am.; 60: No. 2, 
245-247(Feb 1970). 

The problem of light collection is examined from first prin- 
ciples within the framework of geometrical optics. From the out- 
set, we distinguish between light collection and the usual theory of 
image formation. From phase-space considerations, we derive the 
sine inequality, a generalization of the Abbe sine law appropriate 
to nonimaging systems. We construct two- and three-dimensional 
nonimaging systems that reduce the f number to the least allowed 
by the sine inequality. Such systems give substantially improved 
light collection as compared with conventional systems. 


12812 Solar absorptance and emittance properties of several 
solar coatings. Pettit, R.B.; Sowell, R.R. (Sandia Labs., Al- 
buquerque, NM). J. Vac. Sci. Technol.; 13: No. 2, 596-602( 1976). 

Solar absorptance a and total hemispherical emittance ep- 
silon properties of two potential solar selective coating systems are 
reported. The first coating system studied is a semiconductor-pig- 
mented paint which consists of a high-temperature silicone binder 
mixed with small particles of Ge, Si, or PbS. Although most of the 
paints have a values above 0.90, all the paints suffer from high ep- 
silon values (approximately 0.70 to 0.90), which are shown to be 
due to the high emittance of the silicone binder itself. The second 
system studied is electroplated films of ‘’black nickel’’ and a 
proprietary ‘black chrome.’’ Both @ and epsilon values have been 
obtained as a function of the electroplating time and the substrate 
surface roughness. Increasing the plating time initially increases 
both @ and epsilon; however, for long plating times, there is no im- 
provement in a, while epsilon continues to increase. By increasing 
the surface roughness of nickel-plated substrates, the solar ab- 
sorptance can be increased while maintaining approximately the 
same total hemispherical emittance. The coatings show minor 
decreases in solar absorptance at angles of incidence up to 75° 
from normal (e.g., about 25 percent decrease at 75°). 


12813 Method of testing for rating solar collectors based on 
thermal performance. Hill, J.E.; Streed, E.R. (National Bureau of 
Standards, Washington, DC). Sol. Energy; 18: No. 5, 421- 
429( 1976). 

This paper describes a proposed test method for determin- 
ing the efficiency of solar collectors under specified outdoor 
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Steady-state conditions. The prescribed series of tests should 
vide useful data for the rating of solar collectors based on thermal 
performance. A study was made of existing theory, measurement 
practices and a number of collector test procedures in use prior to 
the publication of the proposed method. The test tuses and 
major components have been prescribed so a liquid or air can be 
used as the transfer fluid. The energy of the fluid entering and 
leaving the collector is determined by making appropriate mea- 
surements and these quantities are then compared to the energy 
incident upon the collector (also determined by measurement) in 
order to calculate the collector efficiency. (WDM) 


128614 Performance analysis of a cylindrical parabolic focusing 
collector and comparison with experimental results. Edenburn, 
M.W. (Sandia Labs., Albuquerque, NM). Sol. Energy; 18: No. 5, 
437-444( 1976). 

The efficiencies for focusing collectors which consist of a 
cylindrical parabolic reflector and a collector tube surrounded by a 
transparent envelope and which heat a fluid flowing through the 
collector tube have been predicted using heat transfer analytical 
methods. The analysis considers visible radiation transfer, IR radia- 
tion exchange, conductive and convective losses and energy trans- 
ferred to a fluid flowing through the collector tube. The collector 
may have a tilted north—south axis, and east—west axis or it may 
fully track the Sun and geometric parameters associated with 
tracking the Sun are considered. Predicted results are in excellent 
agreement with recent collector performances measured using San- 
dia Laboratories’ collector test facility. 


12815 Flat-plate solar-collector performance evaluation with a 
solar simulator as a basis for collector selection and performance 
prediction. Simon, F.F. (Lewis Research Center, Cleveland). Sol. 
Energy; 18: No. 5, 451-466( 1976). 

The use of a solar simulator for performance determination 
permits collector testing under standard conditions of wind, am- 
bient temperature, flow rate and ‘’Sun.’’ The performance results 
determined with the simulator have been found to be in good 
agreement with outdoor performance results. This paper reports 
the measured thermal efficiency and evaluation of 23 collectors. 
(WDM) 


12816 Solar concentrator systems. Zwerdling, S. (Argonne Na- 
tional Lab., IL). pp 1253-1255 of In Eleventh intersociety energy 
conversion engineering conference. Vol. Il. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A brief look is taken at solar concentrators for thermal and 
photovoltaic conversion systems. The development of the com- 
pound parabolic concentrator is mentioned. (WDM) 


12817 Development of compound parabolic concentrators for 
solar-thermal electric and process heat applications. Levitz, N.; 
Allen, J.; Rabl, A.; Reed, K.; Rush, R.; Schertz, W.; Wantroba, A.; 
Winston, R. (Argonne National Lab., IL). pp 1278-1283 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Development of solar collectors based upon the Compound 
Parabolic Concentrator (CPC) concept is in progress. Two collec- 
tors are described, one with a tenfold (10x) concentration, the 
other a 3x unit, both aimed at establishing their potential for 
power applications. These units will be operating in the range 149 
to 232°C (450°F). An efficiency in the range 35 to 40% is con- 
sidered necessary for practical consideration. The 10x collector 
has 3.7 m? (40 ft®) of aperture and comprises two mirrored 
troughs, each 9.1 m (30 ft) long. The receivers are of extruded 
aluminum; one has a flat-black finish, the other a selective-coated 
(black chrome) finish for comparative testing. The 10x unit is built 
as five 1.8 m (6 ft) modules, coupled together and mounted on a 
tilting platform for daily-cycle testing. The assembly of the 10x 
CPC and early results of testing are described. The 3x CPC 
emphasizes the use of low-cost materials and mass-producible con- 
struction techniques to form the reflector surfaces and evacuated 
tube receivers. 


12818 Fixed collector employing reversible vee-trough concen- 
trator and a vacuum tube receiver for high temperature solar ener- 

systems. Selcuk, M.K. (Jet Propulsion Lab., Pasadena, CA). pp 
1284-1290 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 
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From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A solar heat collection system employing non-tracking 
reflectors integrated with a fixed vacuum tube receiver which 
achieves modest year-round concentration (~ 2) of the sunlight at 
low capital costs is discussed. The axis of the vee-trough reflector 
lies in an east-west direction and requires reversal of the reflector 
surfaces only twice a year without disturbing the receiver tubes 
and associated plumbing. It collects most of the diffuse flux. The 
vacuum tube receiver with selective absorber has no convection 
losses while radiation and conduction losses are minimal. Signifi- 
cant cost reductions are offered since the vee-trough can be 
fabricated from inexpensive polished or plastic reflector laminated 
sheet metal covering 2/3 of the collection area and only about 1/3 
of the area is covered with the more expensive vacuum tube 
receivers. Thermal and economic performance of the vee-trough 
vacuum tube system, year-round variation of the concentration 
factor, incident flux, useful heat per unit area at various operation 
temperatures and energy cost estimates are presented. At the op- 
timum design point having an average year-round concentration 
factor of 1.95, an operating temperature of 177°C, a vacuum tube 
cost of $100/m?, an absorber and a reflector cost of $5/m?, the 
electrical energy cost is estimated to be 77 mills/kWh and the 
system construction cost is estimated to be $1140/kWe. 


12819 Analytical considerations for specifying natural convec- 
tion limiting structures. Keeling, M.C. (Motorola Inc., Phoenix, 
AZ). pp 1362-1366 of In Eleventh intersociety energy conversion 
engineering conference. Vol. II. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Natural convection currents constitute a major mode of 
heat transfer away from the absorbing surface of high performance 
flat-plate solar collectors. If left unchecked, this heat loss 
mechanism severely retards the collection efficiency of such col- 
lectors, particularly in the temperature range necessary for driving 
absorption air conditioning units (95 to 120C). There are two 
general solution techniques that reduce the convective losses, 
evacuation and geometrical (cellular) structures. This paper 
analyzes and sets forth criteria applicable to the latter approach. 
Mathematically this involves the expression of viscous and momen- 
tum effects in a stratified fluid which has a temperature induced 
negative density profile. The equations of interest include energy, 
mass-momentum, and continuity. These combine to form a non- 
linear integrodifferential equation for fluid velocity which, when 
linearized, can be solved via perturbation techniques to determine 
critical Rayleigh Numbers. It was found that critical Rayleigh 
Numbers for such cellular structures can be three to four orders of 
magnitude greater than the corresponding value for an external 
cell (1708). Critical Rayleigh Numbers are presented graphically 
for both two and three dimensional cells, which can be utilized by 
the design engineer to size such a structure for specific applica- 
tions. 


12820 Coatings and surface treatments in solar energy applica- 
tions. Mattox, D.M. (Sandia Labs., Albuquerque, NM). Plat. Surf. 
Finish.; 63: No. 1, 55-59(Jan 1976). 

Materials properties, particularly optical properties, are very 
important in solar energy utilization. These optical properties can 
often be determined by surface treatments and coatings. There are 
a number of applications of optical surfaces and some of these ap- 
plications are summarized (WDM) 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 13662, 13713, 13863, 13864 


12621 (AD-A—022054) Geothermal energy. Stevovich, V.A. 
(Informatics, Inc., Rockville, Md. (USA)). 15 Nov 1975. Contract 
MDA903-76-C-0099. 530p. NTIS $13.00. 

This is a comprehensive review of present oe develop- 
ments and future planning in various fields of applied geothermal 
engineering. The study covers theoretical and experimental data on 
the background and state-of-the-art of applied geothermal research 
in general, with emphasis on foreign work. (GRA) 


12822 (NTIS/PS—76/0462) Geothermal energy. Volume I. 
1964—April 1975 (citations from the NTIS data base). Report for 


ERA VOL. 2, NO. 6 


a 1975. Smith, M.F. (National Technical Information 
Service, Springfield, Va. (USA)). Jun 1976. 153p. NTIS $25.00. 
See also NTIS/PS—76/0464, and NTIS/PS—76/046S. 
All aspects of geothermal energy are covered including 
development, prospecting, technology, and corrosion problems. 
This updated bibliography contains 148 abstracts. (GRA) 


12823 (NTIS/PS—76/0465) Geothermal energy. Volum 2. 
1975—April 1976 (citations from the Engineering Index data base). 
Report for 1975—Apr 1976. Smith, M.F. (National Technical In- 
formation Service, Springfield, Va. (USA)). Jun 1976. 174p. NTIS 
$25.00. 

See also NTIS/PS—76/0462, and NTIS/PS—76/0463. 

These citations of geothermal worldwide research are 
mainly concerned with geothermal energy assessment, prospecting, 
geology, and well drilling. Studies on heating, refrigeration, electric 
power generation, and steam heating are also included along with 
reports on Government policies, environmental impacts, and en- 
gineering. (Contains 169 abstracts) (GRA) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 13753 


USA 
REFER ALSO TO CITATION(S) 13862 


12824 (PB—247297) Evaluation of geothermal activity in the 
Truckee Meadows, Washoe County, Nevada. Batemen, R.L.; 
Scheibach, R.B. (Nevada Bureau of Mines and Geology, Reno 
(USA)). 1975. Contract DI-14-31-0001-4028. 46p. (NBMG—25). 
NTIS $4.00. 

Prepared in cooperation with Nevada Univ., Reno. 

This report describes occurrences of geothermal activity 
within Truckee Meadows area of Washoe County, Nevada, and 
discusses the potential for using geothermal resources for re- 
sidential heating. Probable effects of thermal waters on overall 
ground-water conditions under a pattern of increasing development 
within the basin are estimated. All chemical quality and tempera- 
ture data for thermal and non-thermal ground waters were assem- 
bled and subjected to various forms of analysis. Results were used 
to precisely delineate areas of geothermal occurrence and assess 
the probable results of induced mixing of poor-quality thermal and 
good-quality non-thermal ground waters. Past and present use of 
the local geothermal resource were inventoried and evaluated. The 
most frequent present use is for single residence heating employing 
geothermal wells and simple heat exchange systems. Approximate- 
ly 32 dwelling units and 3 commercial buildings are heated in this 
manner. This research indicates that space heating is the most 
practical beneficial use of the geothermal resources in the Truckee 
Meadows, and that further expansion of this use is feasible under 
present technology. (GRA) ; 


12825 (JPL—5040-25(Rev.A)(App.)) Geothermal energy in 
California: status report. (Jet Propulsion Lab., Pasadena, Calif. 
(USA)). 30 Jun 1976. vp. Energy Resources Conservation and 
Development Commission. 

The potential for electric energy from geothermal resources 
in California is currently estimated to be equivalent to the output 
from 14 to 21 large (1000 MW) central station power plants. In 
addition, since over 30 California cities are located near potential 
geothermal resources, the non-electric applications of geothermal 
heat (industrial, agriculture, space heating, etc.) could be enor- 
mous. Therefore, the full-scale utilization of geothermal resources 
would have a major impact upon the energy picture of the state. 
This report presents a summary of the existing status of geothermal 
energy development in the state of California as of the early part 
of 1976. The report provides data on the extent of the resource 
base of the state and the present outlook for its utilization. It 
identifies the existing local, state, and federal laws, rules and regu- 
lations governing geothermal energy development and the respon- 
sibilities of each of the regulatory agencies involved. It also 
presents the differences in the development requirements among 
several counties and between California and its neighboring states. 
Finally, it describes on-going and planned activities in resource as- 
sessment and exploration, utilization, and research and develop- 
ment. Separate abstracts are prepared for ERDA Energy Research 
Abstracts (ERA) for Sections II—VI and the three Appendixes. 


12826 (JPL—5S040-25(Rev.A)(App.), pp 2.1-2.17) Califor- 
nia’s geothermal resource base. 30 Jun 1976. 

In Geothermal energy in California: status report. 

The locations and estimated energy potentials of the state's 
geothermal resources including not only the hydrothermal systems 
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but also the hot-igneous and conduction-dominated systems are 
presented. An estimate of the energy potential of the undiscovered 
(or unidentified) systems is also given. The resource data in this 
section is based on the recently published assessment of the na- 
tion's geothermal potential by the USGS. An estimate of the ener- 
gy potential of the 23 KGRAs in the state is made by correlating 
the identified hydrothermal systems with the identified KGRAs. 
The estimates by the USGS are subject to large uncertainties 
because they are based primarily on surface or near surface man- 
festations and measurements. These uncertainties are also 
discussed. 


12827 (JPL—5040-25(Rev.A)(App.), pp 3.1-3.25) Present 
plans for utilization of geothermal energy. 30 Jun 1976. 

In Geothermal energy in California: status report. 

The current outlook for the utilization of the hydrothermal 
resources is presented. The plans of the utilities for adding new 
generating capacity over the next 20 years and the role of geother- 
mal energy in those plans are included. The data on electrical 
utilization was gathered from interviews with those utilities that 
have been identified as active or interested in geothermal energy. 
Nonelectric application of geothermal energy in the state is limited 
primarily to the Susanville area, where ERDA is supporting a study 
on the total use of geothermal resources, and the Imperial Valley, 
where the Bureau of Reclamation is conducting desalination 
research. As a result the data on nonelectric utilization was drawn 
from previous JPL interviews and analyses augmented by the data 
on current research and development activities of the Federal 
Government. 


12828 (JPL—5040-25(Rev.A)(App.), pp 5.1-5.113) Regional 
development status. 30 Jun 1976. 

In Geothermal energy in California: status report. 

Data are presented on the progress of geothermal develop- 
ment in the five resource regions of the state. A description is 
given of the resource regions and their associated KGRAs, the per- 
spectives of the counties and regional agencies toward geothermal 
development. A summary of the leasing, drilling, and other 
development activities in each region is also given. 


12829 (JPL—5040-25(Rev.A)(App.), pp 6.1-6.14) Research 
and development. 30 Jun 1976. 

In Geothermal energy in California: status report. 

The research and development activities under way in the 
nation that could be of assistance to geothermal development ac- 
tivities in the state are presented. The Federal government has a 
large and increasing budget to support geothermal energy develop- 
ment in the nation. The geothermal research and development ac- 
tivities of many of the state’s educational institutions are supported 
by this program. The Federal Government programs as well as 
those of the California Energy Resources Conservation and 
Development Commission, the State Lands Commission, and the 
Electric Power Research Institute are summarized. 


12830 (JPL—5040-25(Rev.A)(App.), pp C.1-C.70) Appendix 
C: KGRA minutes. 30 Jun 1976. 

In Geothermal energy in California: status report. 

This appendix presents information abstracted from the 
minutes of the Mineral Land Evaluation Committee of the United 
States Geological Survey. These minutes record the basis for 
designation by the USGS of known geothermal resource areas 
(KGRAs) in California. The KGRAs are presented alphabetically 
within regions. Description of the land is by township, range, and 
section for each KGRA. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


12831 (PB—247190) Alterations of flow characteristics within 

rmal areas by tidal forces. Rinehart, J.S. (Colorado Univ., 
Boulder (USA). Dept. of Mechanical Engineering). 10 Jun 1975. 
16p. (CUMER—75-6). NTIS $3.50. 

The state of strain within the earth is undergoing constant 
temporal and spatial ~_- that modify permeabilities and pore 
pressures, the regulators of the flow of fluids through rock masses. 
Any change in the state of strain can be expected to influence 
flow. Some important sources of the stresses producing strains are 
tidal forces, thermal forces, alterations in mechanical structure, 
and chemical reactions. Effects of tidal forces are the easiest to 
analyze since they can be calculated precisely. It is shown in this 
report how tidal forces will alter the characteristics of certain 
plausible models of geothermal systems. (GRA) 


USA 
REFER ALSO TO CITATION(S) 12850 
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12832 (USGS-OFR—76-157) Sampling procedures and 
catalogue of samples for eight boreholes at Clear Lake, Lake Coun- 
ty, California. Beaver, C.K.; Adam, D.P.; Sims, J.D.; Rymer, M.J. 
(Geological Survey, Reston, Va. (USA)). 1976. vp. TIC. 

Clear Lake, California, is situated in an area which has been 
subject to crustal movement, earthquake-generated ground shak- 
ing, volcanic eruptions, and climatic fluctuations during late 
Quaternary time. The U. S. Geological Survey, in cooperation with 
Lake County, has undertaken a study of the seismic, volcanic, and 
environmental history recorded in the late Quaternary sediments 
beneath the floor of the lake (Sims, 1974). This study is based on 
continuous core samples measuring 12 cm or 15 cm in diameter 
that were obtained in August-November, 1973, from 8 boreholes 
measuring 14-113 m in length. Over 2,000 multiple samples have 
been taken from these cores in order to study the environmental 
record preserved in the lacustrine sediments. Samples were taken 
for pollen, diatoms, cladocera, bulk mineralogy, fine size analysis, 
macrofossils, and  water-content/organic carbon-content at 
designated depths. In addition, volcanic ash and radiocarbon sam- 
ples were removed for correlation studies and age determinations. 
This report provides a description of the standard sampling 
procedures designed for sapropelic muds and peat-rich clays, a 
description of modified sampling procedures developed for sam- 
pling sands and coarser sediments, and a catalogue of samples 
from the Clear Lake cores. 


12833 (USGS-OFR—76-293) Corwin Springs Known Geother- 
mal Resources Area, Park County, Montana. Taylor, H.C.J.; Hinds, 
J.S. (Geological Survey, Reston, Va. (USA)). 1976. 25p. TIC. 

The Corwin Springs Known Geothermal Resources Area 
(KGRA) is contiguous to Yellowstone National Park along a part 
of the northern boundary of the park near Gardiner, Park County, 
Montana. The area contains two known sites of hot-spring activity: 
LaDuke Spring, 2.8 km southeast of the small resort community of 
Corwin Springs, and Bear Creek Spring, 2.6 km east of Gardiner. 
LaDuke Spring issues from brecciated quartzite and has a flow rate 
of 380 I/min, a surface water temperature of 65°C, a silica-geother- 
mometer temperature of 68.7°C, and a Na-K-Ca geothermometer 
temperature of 76.8°C. Bear Creek Spring issues from limestone 
and has a flow rate of 4 I/min, a surface water temperature of 
32°C, a silica temperature of 46.7°C, and a Na-K-Ca temperature 
of 87.2°C. The springs, which are actively depositing travertine, 
are on or near the trace of the Gardiner fault, a high-angle reverse 
fault which forms the southwestern boundary of the Beartooth 
uplift. The geological, geophysical, and geochemical data which 
contribute to the overall geologic delineation of the Corwin 
Springs Known Geothermal Resources Area are summarized. 


NON-USA 
REFER ALSO TO CITATION(S) 14954 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


12834 (UCRL—52115) Preliminary interpretation of resistivi- 
ty and seismic refraction data from the Salton Sea Geothermal 
Field. Kasmeyer, P.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Sep 1976. Contract W-7405-ENG- 
48. 13p. Dep. NTIS $3.50. 

Seismic refraction and electrical resistivity surveys have 
been conducted in the Salton Sea Geothermal Field. The resistivity 
data are used to infer the boundaries of a reservoir of saline fluid. 
One lateral boundary closely coincides with a fault that was 
located by seismic refraction. 


12835 (USGS-OFR—76-80) Magnetotelluric study of the Still- 
water-Soda Lakes, Nevada Geothermal Area. Stanley, W.D.; Wahl, 
R.R.; Rosenbaum, J.G. (Geological Survey, Reston, Va. (USA)). 
1976. 86p. TIC. 

The Stillwater-Soda Lakes K.G.R.A. (Known Geothermal 
Resource area) is located in the Carson Desert of west central 
Nevada, near the town of Fallon. Two thermal areas have been 
mapped by shallow drilling. Near the farming community of Still- 
water, an area of about 70 km? has been m d with ground- 
water hotter than 20°C and as hot as 80°C or slightly hotter in the 
center of the anomaly (Olmstead, et. al., 1975). The MT method 
was selected as a tool to study the geothermal area, both to define 
the extent of the mapped thermal anomalies and to determine the 
broader nature of the thermal regime and possibly the source of 
the anomalous heat flow. Measurement and data analysis 
procedures are described, and results are presented and discussed. 
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12836 (USGS-OFR—76-151) Principal facts for gravity sta- 
tions in the Elko Hot Springs Known Geothermal Resource Area 
(KGRA), Nevada. Peterson, D.L.; Dansereau, D.A. (Geological 
Survey, Reston, Va. (USA)). 1976. 4p. TIC. 

The latitude, longitude, elevation, observed gravity, and 
Bouguer anomaly are tabulated for 58 stations in the Elko Hot 
Springs KGRA, Nevada. (WHK) 


12837 (USGS-OFR—76-152) Audio-magnetotelluric data log, 
station location map, and telluric profile data for the Elko Hot 
Springs Known Geothermal Resource Area (KGRA), Nevada. 
Hoover, D.B.; Brougham, G.; Clark, J. (Geological Survey, Reston, 
Va. (USA)). 1976. 8p. TIC. 

Data are presented for 17 stations. The frequency used was 
from 7.5 to 18,600 Hz. (WHK) 


12838 (USGS-OFR—76-245) Audio-magnetotelluric data log, 
station location map and skin depth pseudo-sections, Crater Hot 
Springs Known Geothermal Resource Area, Utah. Senterfit, R.M.; 
Bedinger,.G.M, (Geological Survey, Reston, Va. (USA)). 1976. 
Sp. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. Also, skin depth pseu- 
dosection plots of the east—west and north—south telluric lines 
are presented. (WHK) 


12839 (USGS-OFR—76-285) Audio-magnetotelluric data log, 
apparent resistivity maps and station location map for the Darrough 
Known Geothermal Resource Area (KGRA), Nevada. Long, C.L.; 
Senterfit, R.M.; Kaufmann, H.E. (Geological Survey, Reston, Va. 
(USA)). 1976. Lip. TIC. 

Data from 22 stations are tabulated. Frequencies from 7.5 
to 18,600 Hz were used. (WHK) 


12840 (USGS-OFR—76-286) Telluric profiles across the Dar- 
rough Known Geothermal Resource Area, Nevada. Kaufmann, H. 
(Geological Survey, Reston, Va. (USA)). 1976. 5p. TIC. 

Three telluric profiles were completed across the Darrough, 
Nevada K.G.R.A. One traverse crossed through the center of the 
area from west to east, another near the south boundary from west 

‘to east, and one traverse near the center from south to north. A 
data and location map shows the exact positions. The measured 
data are presented. 


12841 (USGS-OFR—76-288) Magnetotelluric soundings in the 
Darrough Hot Springs area, Nevada. O'Donnell, J.E. (Geological 
Survey, Reston, Va. (USA)). 1976. 4p. TIC. 

Two magnetotelluric soundings (MTS] were made in the 
Darrough Hot Springs area, one at the hot springs (38° 49’ 29’’ 
latitude, 117° 10’ 55’’ longitude) and the other four miles east 
(38° 49’ 20"’ latitude, 117° 06’ 30’’ longitude) of the hot springs. 
The Cagniard resistivities are tabulated along with the audio-mag- 
netotelluric data for the hot springs and the one-dimensional 
model apparent resistivities derived from the data. The MTS data 
(.01 to .3 Hz) is strongly anisotropic with the north-south (rho x) 
resistivities being approximately a factor of ten greater than the 
east-west (rho y) resistivities for the lower frequencies. 


12842 (USGS-OFR—76-289) Principal facts for gravity sta- 
tions in the Darrough Known Geothermal Resource Area (KGRA), 
Nevada. Peterson, D.L.; Dansereau, D.A. (Geological Survey, 
Reston, Va. (USA)). 1976. 4p. TIC. 

The latitude, longitude, elevation, observed gravity, theoreti- 
cal gravity, terrain correction, free-air correction, Bougner cor- 
rection, and Bougner anomaly are tabulated for 71 gravity stations 
in the Darrough KGRA, Nevada area. (WHK) 


12843 (USGS-OFR—76-292) Audio-magnetotelluric data log 
and station location map for the Dixie Valley Known Geothermal 
Resource Area (KGRA) Nevada. Senterfit, R.M.; Hoover, D.; Tip- 
pens, C. (Geological Survey, Reston, Va. (USA)). 1976. 12p. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


12844 (USGS-OFR—76-309) Audio-magneotelluric data log, 
and station location map for the Randsburg Known Geothermal 
Resource Area, California. Long, C.L.; Senterfit, R.M. (Geological 
Survey, Reston, Va. (USA)). 1976. 9p. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


12845 (USGS-OFR—76-315) Telluric profile data, and 
traverse location map for the Randsburg Known Geothermal 
Resource Area, California. Hoover, D.B.; Tippins, C.L.; Brougham, 
G.W. (Geological Survey, Reston, Va. (USA)). 1976. 3p. TIC. 
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Telluric profile maps are plotted for two traverses in the 
Randsburg Known Geothermal Resource Area, California. (WHK) 


12846 (USGS-OFR—76-320) Audio-magnetotelluric data log 
and station location map for the Klamath Falls Known Geothermal 
Resource Area, Oregon. Senterfit, R.M.; Bedinger, G.M. 
(Geological Survey, Reston, Va. (USA)). 1976. 7p. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


12847 (USGS-OFR—76-411) Audio-magnetotelluric data log 
and station location map for Monroe-Joseph Known Geothermal 
Resource Area, Utah. Gardner, S.; Williams, J.M.; Brougham, G.W. 
(Geological Survey, Reston, Va. (USA)). 1976. Sp. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


12848 (USGS-OFR—76-412) Audio-magnetotelluric data log, 
and station location map for Thermo Known Geothermal Resource 
Area, Utah. Gardner, S.; Williams, J.M.; Long, C.L. (Geological 
Survey, Reston, Va. (USA)). 1976. 6p. TIC. 

The station locations are mapped and the observed apparent 
resistivity in ohm-meters is tabulated for each location over the 
frequency range of 7.5 to 18,600 cycles/sec. (WHK) 


12849 Method of predicting geothermal gradients in wells. 
Reynolds, E.B. (to Continental Oil Co.). US Patent B 513,791. 30 
Mar 1976. Filed date 10 Oct 1974. vp. 

The velocity profile of subterranean strata is obtained from 
acoustic logging, check-shot velocity surveys, or velocity analysis 
of surface seismic data and compared with the velocity trends cf 
formations whose geothermal gradients have previously been deter- 
mined. The inverse velocity is plotted on a logarithmic scale as a 
function of depth. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 


12850 (USGS-OFR—76-166) Geothermal investigations in 
Idaho. Part IV. Isotopic and geochemical analyses of water from the 
Bruneau-Grand View and Weiser areas, southwest Idaho. 
Rightmire, C.T.; Young, H.W.; Whitehead, R.L. (Geological Sur- 
vey, Reston, Va. (USA)). 1976. 52p. TIC. 

Variations of deuterium and oxygen-18 concentrations in 
thermal ground waters and local nonthermal springs have been 
used to aid in describing the source of recharge in the Bruneau- 
Grand View and Weiser areas, southwest Idaho. Isotope and 
geochemical data for the Bruneau-Grand View area suggest that 
recharge to the area may not be entirely from sources within the 
local surface-drainage area, but possibly from the areas of higher 
altitude of the Bruneau River drainage to the southeast; or that the 
hot water that wells and springs are discharging is water that was 
recharged at a time when the regional climate was much colder 
than the present climate. Recharge to the Weiser area is probably 
from areas of higher altitude to the north and northeast of the 
local drainage area. However, ‘‘local’’ precipitation does influence 
both the chemical and isotopic compositions of the waters in each 
area. 


12851 (USGS-OFR—76-480) Chemical characteristics of the 
major thermal springs of Montana. Mariner, R.H.; Presser, T.S.; 
Evans, W.C. (Geological Survey, Menlo Park, Calif. (USA)). Jul 
1976. 33p. TIC. 

Twenty-one thermal springs in western Montana were sam- 
pled for chemical, isotope, and gas compositions. Most of the 
springs issue dilute to slightly saline sodium-bicarbonate waters of 
neutral to slightly alkaline pH. A few of the springs issue sodium- 
mixed anion waters of near neutral pH. Fluoride concentrations 
are high*in most of the thermal waters, up to 18 miligrams per 
litre, while F/Cl ratios range from 3/1 in the dilute waters to 1/10 
in the slightly saline waters. Most of the springs are theoretically in 
thermodynamic equilibrium with respect to calcite and fluorite. 
Nitrogen is the major gas escaping from most of the hot springs; 
however, Hunters Hot Springs issue principally methane. The deu- 
terium content of the hot spring waters is typical of meteoric water 
in western Montana. Geothermal calculations based on silica con- 
centrations and Na-K-Ca ratios indicate that most of the springs 
are associated with low temperature aquifers (less than 100°C). 
Chalcedony may be controlling the silica concentrations in these 
low temperature aquifers even in ‘'granitic’’ terranes. 


12852 Biogeochemistry and bacteriology of ferrous iron oxida- 
tion in geothermal habitats. Brock, T.D.; Cook, S.; Petersen, S.; 
Mosser, J.L. (Univ. of Wisconsin, Madison). Geochim. Cosmochim. 
Acta; 40: No. 5, 493-500(May 1976). 
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A survey of hot, acid —— in Yellowstone Park has shown 
that high concentrations of ferrous and ferric iron are often 
[ee Total ionic iron concentrations in different springs ranged 
less than | ppM to greater than 200 ppM, and up to 50 per- 
cent of the ionic iron was in the ferrous form. Some of these 
—- also have high concentrations of reduced sulfur species 
(S*- and S°). Significant populations of the bacterium Sulfolobus 
acidocaldarius, an autot ic organism able to live and oxidize 
sulfur compounds at low pH and high temperature, were present in 
most of these springs. The role of this organism in the oxidation of 
ferrous iron was investigated by incubating natural samples of 
water and assaying for disappearance of ferrous iron. Controls in 
which bacterial activity was inhibited by addition of 10 percent 
NaCl were also run. Bacterial oxidation of ferrous iron occurred in 
most but not all of the spring waters. The temperature optimum 
for oxidation varied from spring to spring, but significant oxidation 
occurred at temperatures of 80 to 85°C, but not at 90°C. (WDM) 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 12832 


12853 (USGS-OFR—76-88) Study of the mineralogy and 
lithology of cuttings from the U.S. Bureau of Reclamation Mesa 6-2 
drilihole, Imperial County, California, including comparisons with 
the Mesa 6-1 drillhole. Fournier, R.B. (Geological Survey, Menlo 
Park, Calif. (USA)). Feb 1976. 73p. TIC. 

The Mesa 6-2 drillhole penetrates 6,000 feet of sediments in 
Imperial County, California. The cuttings material from the upper 
part of the drillhole is chiefly consolidated mud and silt. Soft silt- 
stone fragments occur at about 1,400 feet and increase in amount 
down to 2,400 feet. Some pebbles are found above 2,400 feet, but 
the pebble-rich horizons are less distinctive than the pebble zone 
in the Mesa 6-1 drillhole. Below 2,400 feet, cuttings are composed 
of about two-thirds siltstone and one-third sandstones, ranging 
from very fine to very coarse sand, plus loose sand grains. 
Although below 2,400 feet there is no systematic change in color 
of siltstones, grain size, or cementation with depth, horizons com- 
nen redominantly of loose sand are more common at deeper 

vels. Fragments of igneous and metamorphic rocks are less com- 
mon than in the Mesa 6-1 drillhole. Quartz, calcite, K-feldspar, 
eg (albite), illite, and mixed layer clays are identified by 

-ray diffractograms of whole-rock samples throughout the hole. 
Chlorite occurs in all samples from below 2,100 feet, and probably 
also occurs at shallower depths. In most siltstones, montmorillonite 
occurs only down to the interval 2,200-2,300 feet, but in the buff 
siltstone it is found to the bottom of the drillhole. Kaolinite occurs 
at least down to 4,700 feet. Dolomite is found down to at least 
5,970 feet, but is generally absent from horizons composed mostly 
of loose sand. Pyrite occurs in many samples. No zeolites, ankerite, 
or amorphous sulfur were detected. There is no horizon that may 
be used for conclusive correlation with the Mesa 6-1 drillhole. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 12857, 13808, 13809 


(JPL—5040-25(Rev.A)(App.), pp 4.1-4.34) Geother- 
mal resource development 30 Jun 1976. 

In Geothermal energy in California: status report. 

A description is given of the development and approval 
process governing geothermal development in the state. An over- 
view of the development process in California on federal, state, 
and private lands is presented, and the involved agencies and their 
roles and responsibilities in that process are described. The key 
differences between the development in California and neighboring 
states are identified. Estimated development timelines are 
presented as are flowcharts depicting administrative processing 
time uirements. The results indicate that, on federal land in 
California, development of an electric power plant is estimated to 
require 9 years from the time the decision is made to explore to 
the time power would be on-line. For a nonelectrical application 
on federal land, the estimated time frame would be 5 years. Cor- 
responding results for private and state lands are estimated to be 
approximately 8 years for an electric power plant and approxi- 
mately 4 years for a nonelectric application. primary reason 
for the shorter estimated development time on nonfederal land is 
that less time would be uired for leasing land and less time 
would be required for the Environmental Impact Report process 
than for the Environmental Impact Statement process (when 
required under California Environmental Quality Act and National 
Environmental Protection Act). 


12855 (JPL—5040-25(Rev.A)(App.), pp A.1-A.108) Appen- 
dix A: governance of geothermal energy development. 30 Jun 1976. 
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In Geothermal energy in California: status report. 

Geothermal development in California requires a number of 
government permits and approvals by local, state, and federal 
agencies. The procedural details by which governmental agencies 
implement the regulatory framework of their respective jurisdic- 
tions (i.e., state, federal, or county) are presented in this appendix. 
Since the involvement of some public agencies is related to (but 
not totally dependent upon) the ownership of the land under 
which the resource is located, a brief discussion of resource owner- 
ship litigation precedes the discussion of public agency roles. 


12856 (JPL—5S040-25(Rev.A)(App.), B.1-B.11) Appendix 
B: administrative requirements for A keomnt of geothermal 
resources. Lyons, T. 30 Jun 1976. 

In Geothermal energy in California: status report. 

Development of geothermal resources hinges, on close coor- 
dination and cooperation between two bodies: first the individual 
or entity with a will to invest money by engaging men and equip- 
ment for discovery and development, and second the government 
agency with jurisdiction over the resource itself or the activity on 
the surface above. This paper is written to help the reader un- 
derstand the second body by viewing the numerous agencies to be 
dealt with, the public purposes they serve, and the requirements 
they impose upon the first body. Statutes and rules pertaining to 
the state of Oregon are used since they are a fair representation of 
what would be encountered in other states. Only those require- 
ments which reveal the agency’s main area of concern are express- 
ly mentioned. 


ECONOMIC AND FINANCIAL ASPECTS 


12857 Reich case: economic implications of depletion al- 
lowances. Peterson, R.E.; Seo, K.K. (Univ. of Hawaii, Honolulu). 
Geothermics; 4: No. 1-4, 66-75( 1975). 

The Reich case was tried in the 1969 Tax Court of the 
United States and the Court held that geothermal steam is a gas 
and is an exhaustible resource at The Geysers field. Accordingly, 
all geothermal steam producers are now entitled to deduct as cur- 
rent expense the intangible costs of developing and drilling 
geothermal steam wells and all producers who can demonstrate 
that their geothermal steam resource is depletable are entitled to 
what is now a 22 percent depletion allowance. The key expert wit- 
ness in the case was Dr. Henry J. Ramey, Jr. and a summary is 
presented of his monograph which was submitted as evidence. His 
conclusion, based on a reservoir engineering analysis, was that the 
geothermal resource at the Big Geysers area had, as of 1968, 20 to 
46 years of productive life remaining. In the economics discussion, 
it is demonstrated that the corporate income tax discriminates 
against risky and capital-intensive industries such as oil and gas 
and geothermal. The central economic argument in favor of per- 
centage depletion allowances and expensing privileges is that these 
provisions remove the discriminatory bias of corporate income 
taxes. The economic consequences of depletion allowances are: a 
short- and long-run increase in production; a short- and long-run 
increase in investment in renewal—exploration, discovery, and 
development; lower prices; a ratio of reserves to output—the Life 
Index—which tends to be constant; and a short-run increase in 
profits which encourages the entry of new firms and a long-run 
situation in which average rates of return are again equalized 
across industries. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14772 


GEOTHERMAL POWER PLANTS 


12858 (PB—245264) Electric power generation using geother- 
mal 


resources for a proof-of facility. Comprelli, F.A. 
(Bechtel Corp., San Francisco, Calif. (USA)). May 1975. 175p. 
NTIS $6.25. 

This study anticipates a proof-of-concept project to establish 
the technical, environmental, and economic feasibility of using hot 
brine resources for electric power production and other industrial 
applications. The report discusses site selection; energy conversion 
process evaluation; conceptual design; implementation plan and 
schedule; and capital cost estimate. (GRA) 


GEOTHERMAL ENGINEERING 


REFER ALSO TO CITATION(S) 12821 
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CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


12859 (BNL—20865) Concrete-polymer materials for geother- 
mal applications: Progress report No. 7, October—December 1975. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1975. Contract 
E(30-1)-16. 22p. Dep. NTIS $3.50. 

The availability of durable and economic materials of con- 
struction for handling hot brine and steam is a serious problem in 
the development of geothermal energy. The standard grouting 
materials used to cement well casings into the ground are severely 
attacked by brine and steam at temperatures >200°C. Progress in 
the research program to determine if concrete—polymer com- 

ite materials can be utilized in geothermal power systems, in- 
itiated in April 1974, is reported. (WHK) 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


12860 Los Alamos Scientific Laboratory dry hot rock geother- 
mal project (LASL Group Q-22). Smith, M.C. (Los Alamos Scien- 
tific Lab., NM). Geothermics; 4: No. 1-4, 27-39( 1975). 

An exploratory hole 785 m (2576 ft) deep was drilled in 
Barley Canyon, about 5 km (3 miles) outside the western geologic 
rim of the Valles Caldera in New Mexico. This hole, identified as 
"GT-1"', penetrated about 143 m (470 ft) into the granitic 
Precambrian rock. Bottomhole temperature was 100.4°C. Hydrau- 
lic fracturing was accomplished repeatedly in the granitic section 
of the hole at pumping pressures of the order of 10.3 MPa (1500 
psi). The fractures appeared to be essentially vertical and to have 
a consistent northwest-southeast orientation. The fractures could 
be held open by pumping pressures of the order of 6.9 MPa (1000 
psi), and at such pressures the rate of fluid loss from the system 
was very low. It was concluded that the basement rock penetrated 
by GT-1 was well suited to creation and containment of a pres- 
surized-water energy-extraction loop. A second deep exploratory 
hole, GT-2, has been drilled to a present depth of 2042 m (6701 
ft). It is located on top of Fenton Hill, a flat-topped mesa about 
2.5 km (1.5 miles) south of GT-1. It is being used primarily to in- 
vestigate the structure, temperature, permeability, and fracturing 
behavior of the Precambrian basement rock at a second location 
and at greater depth than was reached in GT-1. Discussions of the 
geology, site selection, drilling, core studies, heat flow and hydrau- 
lic fracturing primarily for the GT-2 exploratory hole are 
presented. 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 12824 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 


12861 (PB—250733) Thermodynamics of salt solutions and 
geothermal brines at elevated temperatures. Final report, Jun 
1972—Mar 1975. Liu, C. (Westinghouse Research Labs., Pitt- 
sburgh, Pa. (USA)). Mar 1975. Contract DI-14-30-2918. 8Ip. 
NTIS $5.00. 

Vapor pressure lowering measurements of synthetic geother- 
mal brines have been carried out at temperatures from 75 to 250C 
with three concentrations ranging from one- to four-fold concen- 
trates of hot-water type geothermal chemical systems. Osmotic 
coefficients and boiling point elevations of the brine solutions have 
been obtained; these are compared with the better known data for 
sodium chloride and the less extensive data for saline water con- 
centrates. The results are discussed in terms of the structural 
aspect of ion-solvent interaction and ion association. As tempera- 
ture increases, the individual ionic character of both synthetic 
geothermal salt and simulated sea salt brines starts to diminish; 
these results can be explained by ion association which becomes 
more favorable for divalent ions at higher temperatures. The mix- 
ture osmotic coefficient is a function of several variables in a four- 
ion system. Three examples are cited to illustrate such a geometri- 
cal model. The composition axes are measures of the relative con- 
tributions of the cationic and anionic constituents to ionic strength. 
Knowledge of the osmotic coefficient surface for this system is in- 
complete. (GRA) 


12862 (USGS-OFR—75-636) Volumetric properties of aqueous 
sodium chloride solutions from 0° to 500°C at pressures up to 2000 
bars based on a regression of the available literature data. Potter, 
R.W. II; Brown, D.L. (Geological Survey, Reston, Va. (USA)). 
1975. 3lp. TIC. 
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A compilation of density values for aqueous sodium 
chloride solutions from 0 to 500K at pressures up to 2000 bars 
based on currently available experimental data is presented. These 
data are required to establish optimum operating temperatures, 

ressures, and flow rates for the production of geothermal brine 
fields, to minimize scaling and corrosion, and to design turbines for 
production of electricity. (WHK) 


PROPERTIES OF MINERALS AND ROCKS 


12863 (LA—6448-PR) Geothermal 
LASL. Progress , January—December 1975. Balagna, J.; 


activities at 


report. 
Charles, R.; Vidale, R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Oct 1976. Contract W-7405-ENG-36. 30p. Dep.* NTIS 
$4.00. 


The nature of rock-fluid interactions in the LASL Hot Dry 
Rock Geothermal System is being studied using both new and stan- 
dard hydrothermal systems. Permeability measurements using a 
newly developed technique to allow measurements at elevated 
temperature and pressure (up to 200°C and 0.4 kb confining pres- 
sure) show GT-2 granite has a minimum in situ permeability of a 
few tenths of a microdarcy. Noncirculating systems, rocking vessels 
and static vessels are used to approximate the steady state reac- 
tions found in a slow moving geothermal system. Solutions in these 
systems approach steady state equilibrium in a matter of hours. 
Correlation of single mineral + solution reactions in static vessels 
have shown only slight agreement with existing PATHCALC 
modeling. New circulating systems are operating which allow 
recirulation of the working fluid. Felsic rocks (granitoid) are more 
reactive than crystallized mafic rocks (amphibolite) but less reac- 
tive than glassy mafic rocks (kileaua basalt). The sequence of 
mineral reactivity is quartz greater than feldspar much greater than 
mafic minerals for all solutions used. Solution composition reached 
a steady state in a few days in the temperature range 200°C to 
300°C. Working fluids such as distilled water and San Antonio 
river water, once reacted, yielded a total solute inventory of at 
most 500 to 1000 ppM showing the dilute nature of these working 
fluids (i.e., they are not brines). Rock dissolution was enhanced 
compared to distilled water when using 0.1 N Na,CO, as a working 
fluid. The preferential and prompt removal of quartz from the rock 
matrix in these experiments indicates Na,CO, solutions may be 
used to decrease impedance in the geothermal well. Trace ele- 
ments are being examined as possible tracers for dissolution of 
minerals. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 12863 


TIDAL POWER 


TIDAL POWER PLANTS 


DESIGN AND OPERATION 


12864 Tidal power station. Klugkist, P. German(FRG) Patent 
2,447,373/A/. 15 Apr 1976. 3p. (In German). 

2 figs. 

A floating body is fitted with a blade which tidal power 
turns. An electric generator which supplies the electric power is 
connected to the blade. 


WAVE ENERGY CONVERTERS 


12865 (AD-A—023005) An inquiry into the feasibility of using 
ocean surface wave energy to power an oceanographic data collec- 
tion buoy. Final report. Becker, W.W. (Rhode Island Univ., — - 
ston (USA). Dept. of Ocean Engineering). Jan 1969. 120p. 
$5.50. 

Sponsored in part by Coast Guard, Washington, D.C. Office 
of Personnel. Master's thesis. 

A brief history of attempts to use ocean surface wave ener- 
gy is presented and applicable wave theory is reviewed. Six distinct 
modes of interaction between a wave and a buoy are defined. 
These are evaluated by deriving expressions for the maximum 
power realizable from each and by considering how the use of 
each would affect buoy functioning. Those modes involving the 
buoy’s reaction to the rise and fall of the ocean surface and the 
use .of the fluctuating pressure field beneath a wave train are 
selected for further study. A buoy motion analysis supplemented 
by limited experimentation into linear damping coefficients is 
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presented in connection with the first of these. Conceptual-level 
conversion system designs are proposed and compared with other 
power systems adaptable to buoy use in terms of their energy den- 
sities and specific costs and by subjective consideration of their 
adaptability to long-term unattended use in the ocean. (GRA) 


12866 Modified linear analysis of a wave-energy conversion 
buoy. McCormick, M.E. (Naval Academy, Annapolis). Ocean 
Eng.; 3: No. 3, 133-144(May 1976). 

The analysis of a pneumatic-type wave-energy conversion 
buoy is developed assuming independence of the buoy heaving mo- 
tion and the motion of the water column within the center pipe. 
Results of the analysis are then compared with experimental data 
in a study of the relative air velocity within the turbine passage. 
The results compare very well. The effect of the variation of the 
center pipe length is found to be significant for periods about the 
surge chamber resonance but is negligible in the neighborhood of 
the heaving resonance period. Further, the theory is applied to a 
prototype buoy under study by the U.S. Coast Guard, and a 
dimensionless design curve is developed from the results of the 
prototype analysis. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 13662 


12867 (NTIS/PS—76/0358) Wind power (citations from the 
NTIS data base). Report for 1964—Apr 1976. Hundemann, A.S. 
(National Technical Information Service, Springfield, Va. (USA)). 
May 1976. 157p. NTIS $25.00. 

Supersedes NTIS/PS—75/348, and COM—74-11103. See 
also NTIS/PS—76/0359. 

The feasibility, use, and engineering aspects of wind power 
and windmills are discussed in these citations of Federally-funded 
research reports. Abstracts primarily cover the use of wind power 
for electric power generation and wind turbine design and per- 
formance. General studies dealing with comparative analyses of 
wind power and alternative energy sources are included. Also men- 
tioned are energy storage devices which can be used in these 
systems. (This updated bibliography contains 152 abstracts, 67 of 
which are new entries to the previous edition). (GRA) 


12868 (NTIS/PS—76/0359) Wind power (citations from the 
Engineering Index data base). Report for 1970—Apr 1976. Hun- 
demann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). May 1976. 79p. NTIS $25.00. 

See also NTIS/PS—76/0358. 

Windmill and wind power feasibility, use, and engineering 
are discussed in these citations of worldwide research. Abstracts 
primarily cover the use of wind power for electric power genera- 
tion and wind turbine design and performance. General studies 
dealing with the use of wind power in developing countries and 
comparative analyses of wind power and alternative energy sources 
are included, as are studies on energy storage systems. (Contains 
74 abstracts) (GRA) 


12869 (PB—245609) Survey of the possible use of windpower 
in Thailand and the Philippines. Heronemus, W.E. (Massachusetts 
Univ., Amherst (USA)). Nov 1974. Contract AID/ta-c-1143. 143p. 
NTIS $6.00. 
Prepared by Massachusetts Univ., Amherst. Dept. of Civil 
Engineering. 
This work was performed in an attempt to answer the 
mr ‘Could windpower be used by the t farmer in 
iland or the Philippines to improve the quality of his life.’ It 


was found that windpower was being used to a very limited extent 
in Thailand to move water, thus relieving either a backbreaking 
manual labor task, or a very expensive out-of-pocket expenditure 
for fuel for engine driven pumps. No evidence of existing wind 


pumping could be found in the Philippines. 


12870 Wind energy overview. Lissaman, P.B.S. 
(AeroVironment Inc., Pasadena, CA). pp 1734-1735 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Wind energy is compared with air transportation, and it is 
noted that, in its early days, air transportation, although technically 
feasible, appeared completely non-competitive with long 
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established traditional transportation networks. This situation has 
now reversed, because of the importance of the non-replenishable 
resource of time. It is suggested that another non-replenishable, 
fossil fuel, may provide the same driving force for commercializa- 
tion of wind energy. Because of the current extensive and wide 
ranging research effort in wind energy, these proceedings do not 
cover the entire wind program. However, they provide an overview 
of some of the important technical and economic work in progress. 


AVAILABILITY (CLIMATOLOGY) 


12871 (BNWL-SA—5935) Mathematical modeling of topo- 
graphic effects of wind energy systems. Freeman, B.E.; Taft, J.R. 
(Battelie Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1976. Contract E(45-1)-1830;NSF-C1006-AER-75-00834. 26p. 
(CONF-760909—3). Dep. NTIS $4.00. 

From International symposium on wind energy systems; 
Cambridge, United Kingdom of Great Britain and Northern Ireland 
(UK) (7 Sep 1976). 

In the basic wind characteristics assessment procedure a 
new step is incorporated to overcome its most serious deficiencies. 
This step employs mathematical model-based meteorological pre- 
diction tools. With them climatological data from weather stations 
in the region are used to infer climatological data at the unmea- 
sured locations within the region. Meteorological phenomena tak- 
ing place in regions comparable to the distance between synoptic 
weather stations (approximately 200 km) and in the immediate 
vicinity of the windmill site (approximately | km) are considered. 
Computer codes were developed for each of these regimes, and 
calculations of wind flow over complex terrain have been per- 
formed. Results of some of these wind calculations are presented, 
illustrating the effects of terrain on wind energy potential. 


12872 Siting of wind driven apparatus. Radice, F.C. Jr. 
(Hooker Chemicals and Plastics Corp., Niagara Falls, NY). pp 
1736-1740 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

An important consideration when employing wind driven 
power conversion devices is selecting a suitable site. Two impor- 
tant factors influencing site selection are wind power and location 
relative to power user. Based on these criteria, the optimum site 
location would be one with high wind power and in close proximi- 
ty to a large number of users and/or several large users. By using 
wind distribution data, wind power contour maps were con- 
structed. Population density maps were also constructed. By assig- 
ning appropriate values to the wind power and population, an op- 
timal site selection map for the continental United States was 
drawn. 


12873 Evaluation and use of the wind energy in North East 
Brazil. de Souza, A.A. (Instituto de Atividades Espaciais, San Jose 
dos Campos, Brazil). pp 1741-1745 of In Eleventh intersociety 
energy conversion engineering conference. Vol. II]. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Wind mills for pumping have been used in North East Brazil 
for a long time. However, until now no semi industrial plant has 
been constructed. The first experience with a twenty to thirty kW 
unit for winds of seven to ten meters per second is now under con- 
sideration. The structure of the wind in Brazil is analysed and the 
first utilization of the prototype is shown, with the economics of its 
performance. 


ECONOMICS 


12874 Consumer's cost of electricity from windmills. Quinn, B. 
(Bolling Air Force Base, Washington, DC). 1746-1753 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 
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The analysis considers typical American consumption pat- 
terns and ties them to the annual variation of the supply of wind 
energy. This identifies a critical period, when the consumer's de- 
mand most straints the available energy. A windmill system is then 
sized in terms of demand and under the constraints of the critical 
period. Manufacturers and suppliers of components were surveys 
for costs and the data were used to arrive at the capital required to 
satisfy demand. Amortization determined the unit cost of electrici- 
ty, around 22 cents per kWh for a 99% probability of an average 
standard of living. The work concludes with a discussion of special 
cases for which unit costs could be substantially lower. 


12875 Operational, cost, and technical study of large wind- 
power systems integrated with existing electric utility. Smith, R.T. 
(Southwest Research Inst., San Antonio); Swanson, R.K.; Johnson, 
C.C.; Ligon, C.; Lawrence, J.; Jordan, D. pp 1754-1760 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A comprehensive study of the operational, cost, and techni- 
cal aspects of large windpower systems integrated with existing 
electric utility networks has been carried out for a region of the 
Texas Panhandle. The study was carried out jointly by Southwest 
Research Institute, Texas Tech University, Southwestern Public 
Service Co., and Boeing-Vertol Company. 


WIND ENERGY ENGINEERING 


12876 (PB—252838) Wind engineering research digest. 
Volume 2. Chiu, A.N.L. (Hawaii Univ., Honolulu (USA)). 1975. 
113p. NTIS $5.50. 

Prepared in cooperation with Wind Engineering Research 
Council. See also Volume | dated 1974, PB—241010. 

A partial listing of the contents includes: Structure of wind; 
Wind-wave effects; Effects on urban areas; Wind loading on struc- 
tures; Design for hurricanes and tornadoes; Environmental factors; 
Legal factors; Special problems; Wind considerations in urban 
planning; Building codes and regulations; Socio-economic effects; 
Wind energy. (GRA) 


APPLICATIONS 


12877 (PB—252307) Production of methane using offshore 
wind energy. Final report. Young, R.B.; Tiedemann, -A.F. Jr; Mari- 
anowski, L.G.; Camara, E.H. (AAI Corp., Baltimore, Md. (USA)). 
Nov 1975. Contract NSF-C993. 79p. (AAI-ER—8447-F). NTIS 
$5.00. 

See also PB—252308. 

This report describes the work accomplished during a pro- 
gram to investigate the feasibility of converting wind energy to 
methane gas. The basic approach consists of using off-shore winds 
to drive generators which supply electricity to electrolysis cells. 
Electrolysis of distilled seawater produces hydrogen. Carbon diox- 
ide is derived from underwater carbonate deposits. These gases are 
combined to form methane. The methane gas produced by the 
process can be used in existing natural gas-burning equipment, 
thus conserving a valuable capital investment. (GRA) 


12878 (PB—252308) Production of methane using offshore 
wind energy. Executive summary. Final report. Young, R.B.; 
Tiedemann, A.F. Jr; Marianowski, L.G.; Camara, E.H. (AAI Corp., 
Baltimore, Md. (USA)). Nov 1975. Contract NSF-C993. 35p. 
(AAI-ER—8447). NTIS $4.00. 

See also PB—252307. Prepared in cooperation with In- 
stitute of Gas Technology, Chicago, Ill. 

This study has assessed the potential of the electrical 
generation by wind energy of hydrogen, converting it to methane, 
and introducing it into the present natural gas pipelines. This study 
is limited by NSF direction to the basic objectives of defining the 
electrochemical process, the theoretical feasibility, and the esti- 
mated cost of producing methane gas from wind energy using cal- 
cium carbonate from underwater sands. Two primary site locations 
were used, Nantucket Shoals off the coast of Massachusetts and 
Cape Hatteras shoal water areas. The study does not include any 
wind energy design optimized for the electrolysis process, or the 
special design requirements for offshore wind power. (GRA) 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 12873, 13866 
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12879 (PB—252617) Innovative wind machines. Report for 1 
Mar—31 aug 1975. Walters, R.E.; Fanucci, J.B.; Loth, J.L.; Ness, 
N.; Palmer, G.M. (West Virginia Univ., Morgantown (USA). Dept. 
of Aerospace Engineering). Sep 1975. 160p. NTIS $6.75. 

This report describes theoretical and experimental research 
concerning the evaluation of two concepts for wind (energy con- 
version) machines. The first concept is that of a vortex concentra- 
tor: a high-lift vertical airfoil in the ambient wind generates a trail- 
ing vortex which has its energy harnessed by a relatively small 
high-speed turbine located just downstream of the wing tip. The 
device concentrates wind energy so that for a given size turbine 
the potential power output is greatly increased. Work summarized 
in this report includes a partial review of available papers on the 
subject of wing trailing vortices, and some calculations concerning 
the anticipated output of such a device. Future theoretical and ex- 
perimental efforts on this project are also discussed. The second 
concept described is that of a vertical axis panemone device with 
circulation controlled airfoils for the blades. A_ preliminary 
theoretical analysis utilizing strip theory has shown the effect of 
different design features on its operation, and has led to the design 
of a test model. The configuration, instrumentation, and control 
systems of the test model are discussed. Also contained is an out- 
line for a more exact flow theory, which properly takes into ac- 
count the unsteady aerodynamics involved. (GRA) 


12880 Wind power plant. Caneghem, A.E. von. German(FRG) 
Patent 2,402,647/A/. 24 Jul 1975. 17p. (In German). 

5 figs. 

The invention applies to a wind power plant in which the 
wind is used to drive windmills. The plant consists basically of a 
vertical tube with a lateral wind entrance opening with windmill on 
its lower end. On its upper end, the tube carries a nozzle-like top 
which increases the wind entering the tube by pressure decrease. 
The wind is thus made suitable for higher outputs. The invention is 
illustrated by constructional examples. 


12881 Vortex kinetic energy concentrator. Huq, R.; Loth, J.L. 
(West Virginia Univ., Morgantown). pp 1773-1778 of In Eleventh 
intersociety energy conversion engineering conference. Vol. II. 
New York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The aerodynamic performance is studied for a non-rotating 
Vortex Kinetic Energy Concentrator, a vertical high lift finite wing 
which is oriented into the wind. As the wing develops lift, the trail- 
ing vortex sheet rolls up to form a single vortex of significant 
strength. The core of the vortex is subject to low static pressure 
due to the centrifugal effects. The azimuthal motion in this vortex 
provides the core with concentrated rotational kinetic energy 
which can be harnessed by an appropriate rotor placed coaxially 
with the vortex core. As a result of this augmentation the power 
harnessed per unit rotor area can be increased up to five fold, 
thereby permitting a corresponding reduction in rotor size. The 
theoretical aspects of concentrating kinetic energy in the trailing 
wing tip vortex behind a high lift wing are reported. Specific 
design criteria for the required wind turbines are developed. The 
energy concentration ratio for various rotor sizes and wind loading 
characteristics is computed. 


12882 Numerical solution for the unsteady lifting charac- 
teristics of variable pitch cross-flow wind turbines. Migliore, P.G.,; 
Fanucci, J.B.; Squire, W. (West Virginia Univ., Morgantown). pp 
1779-1786 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A numerical procedure is developed for determining the un- 
steady lift and moment characteristics of crossflow wind turbines. 
The method employs a force-free wake model, accounts for 
wake/blade interaction, reflects transient aerodynamics and ac- 
comodates time varying winds. Introduction of experimental drag 
data permits calculation of energy extraction capacity for such 
devices. Typical results are presented for a straight bladed Dar- 
rieus turbine and compared to those given by strip theory. Exten- 
sion of the method to multi-bladed variable pitch turbines is a part 
of the continuing research. The developed model will aid the syste- 
matic investigation of vertical axis wind turbines for cost effective 
energy conversion. 


12883 Design consideration for the Darrieus Rotor. Thresher, 
R.W.; Wilson, R.W. (Oregon State Univ., Corvallis). 1787-1794 
of In Eleventh intersociety energy conversion engineering con- 
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ference. Vol. II. New York; American Institute of Chemical En- 
gineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The performance, operating and load characteristics of Dar- 
rieus wind turbines are studied. The performance of Darrieus Ro- 
tors was examined using the flow model of Wilson and Lissaman. 
The blades of the rotors were assumed to be of a parabolic shape 
with the vertical height equal to twice the maximum radius. Per- 
formance curves and operating envelopes for a family of Darrieus 
Rotors with diameters ranging from 7.62 to 30.49 meters were 
determined. Aerodynamic loads are also presented for various 
blade positions and operating conditions. The rotors have been 
selected to seach maximum rated shaft power at a wind speed of 
8.94 m/s (20 mph) and have a cut-off wind speed of 20.12 m/s (45 
mph). A structural analysis of the Darrieus vertical axis wind tur- 
bine is also presented. The emphasis was placed on obtaining an 
estimate for the lead-lag bending-torsion stresses and deformations. 
To accomplish this task, a rather elementary model was developed 
where several simplifying assumptions were used; both a maximum 
stress based design and a maximum deformation based design were 
developed. 


12884 Operational experience with small wind units. Park, J. 
(Helion Co., Sylmar, CA). pp 1795-1797 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Several years of development testing have resulted in a do- 
it-yourself small wind generator design, and a product line of fac- 
tory manufactured units from 1200 to 15,000 watts rated power. A 
distilled presentation of some of the lessons learned during the 
development program is presented as well as a brief glimpse at an 
important aspect of wind generator design, the real-time, or actual 
energy yield. Energy yield is seen to be impacted by two design 
areas: load management and wind generator gust response. 


12885 Experimental 200 kW vertical axis wind turbine for the 
Magdalen Islands. McConnell, R.D.; VanSant, J.H.; Fortin, M.; 
Piche, B. (Institut de recherche de I’'Hydro-Quebec, Varennes). pp 
1798-1802 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. Il. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Hydro-Quebec is interested in large wind turbines because 
of the high cost of petroleum fuels for isolated regions. A 200 kW 
vertical axis wind turbine will be installed in the Magdalen Islands 
power network which has 26 MW of installed diesel generator 
capacity. Descriptions of protection and control equipment and 
method of operation are presented. The power output of the wind 
turbine is calculated on the basis of wind data acquired on the 
islands and NRC performance estimates of the wind turbine. An 
economic evaluation is presented based on fuel costs and esti- 
mated costs of production models of the wind turbine. 


POWER CONVERSION SYSTEMS 


12886 New scheme for large wind energy conversion 
systems. Yadavalli, S.R.; Jayadev, T.S. (Univ. of Wisconsin, Mil- 
waukee). pp 1761-1765 of In Eleventh intersociety energy conver- 
sion engineering conference. Vol. Il. New York; American In- 
stitute of Chemical Engineers ( 1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A new generation scheme is proposed for large wind energy 
conversion systems. The scheme which utilizes the principle of an 
induction generator and which supplies power to the grid from 
both stator and rotor of an induction machine is described in 
detail. Theoretical evaluation of the performance of this system is 
presented. A comparison is made with conventional induction 
generators in terms of overall efficiency and annual energy collec- 
tion. Based on this study, it is concluded that the proposed genera- 
tion scheme could provide an economic and efficient method to 
convert wind energy to electrical energy. 


ELECTRIC POWER ENGINEERING 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 12871, 12872 


12887 Wind driven field modulated generator systems. 
Ramakumar, R. (Oklahoma State Univ., Stillwater). pp 1766-1772 
of In Eleventh intersociety energy conversion engineering con- 
ference. Vol. Il. New York; American Institute of Chemical En- 
gineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Wind driven field modulated generator systems allow the 
aeroturbine rotational speed to vary optimally with wind to main- 
tain a high coefficient of performance for the aeroturbine and ena- 
ble the extraction of a part of the energy spilled by constant-speed 
constant-frequency (CSCF) Systems. After briefly surveying the 
various variable-speed constant-frequency (VSCF) schemes 
proposed for harnessing wind energy, the system under develop- 
ment at Oklahoma State University is described. Schemes to in- 
tegrate such systems with conventional utility grids are presented. 
Economic aspects of VSCF and CSCF approaches are studied. A 
brief discussion of the experimental research program underway is 
included. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 13835, 13840 


POWER GENERATION 
REFER ALSO TO CITATION(S) 13438, 13842 


12888 (PB—242799) Electrical generating plant availability. 
(Federal Power Commission, Washington, D.C. (USA). Bureau of 
Power). May 1975. 63p. NTIS $4.25. 

A discussion is given of actions that can improve availabili- 
ty, including the following: the meaning of power plant availability; 
The organization of the electric power industry; some general con- 
siderations of availability; the improvement of power plant availa- 
bility--design factors, control of shipping and construction, main- 
tenance, operating practices; sources of statistics on generating 
plant availability; effects of reducing forced outage rates; and com- 
ments by electric utilities on generating unit availability. 


12889 (PB—246635) Implementation plan review for Nevada 
required by the Energy Supply and Environmental Coordination 
Act. Final report. (TRW/Environmental Services, Redondo Beach, 
Calif. (USA)). Feb 1975. Contract EPA-68-02-1385. 49p. NTIS 
$4.00. 

An Environmental Protection Agency report is given to the 
state indicating where control regulations for stationary fuel com- 
bustion sources can be revised without interfering with attainment 
and maintenance of the national ambient air quality standards. The 
changes would make it possible to alter fuel resource allocations to 
provide clean fuel savings in a manner consistent with environmen- 
tal and national energy needs. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 13301, 13302, 13359, 14505 


12890 (PB—244807) Analysis of multiple cell mechanical draft 
cooling towers. Ec research series. Davis, L.R. (Pacific 
Northwest Environmental Research Lab., Corvallis, Oreg. (USA)). 
May 1975. 4Ip. NTIS $3.75. 

This report presents the development of a mathematical 
model designed to calculate the rise and dilution of plumes from 
multiple cell mechanical draft cooling towers. The model uses in- 
tegral methods and includes the initial development zone, the in- 
dividual single plume zone, and the zone of merging multiple 
plumes. Although the governing equations for moist plumes are 

resented, the final working equations are for dry plumes only. 

Fechniques are used that allow for a gradual merging of plumes 
without a discontinuity in the calculation of plume —— En- 
trainment techniques that include the interference of unmerged 
plumes and the reduction of entrainment surfaces after merging 
are presented. The entrainment expression includes coefficients 
that need to be determined by tuning the model with experimental 
data. 
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12891 (PB—246800) Drift data acquired on mechanical salt 
water cooling devices. Final report, Jul 1973—Feb 1975. 
Schrecker, G.O.; Webb, R.O.; Rutherford, D.A.; Shofner, F.M. 
(Environmental Systems —. Knoxville, Tenn. (USA)). Jul 
1975. Contract EPA-68-02-1365. 542p. NTIS $13.00. 

The report gives test data from drift characterization and 
airborne salt monitoring studies conducted on and around a single- 
cell, mechanical-draft salt-water cooling tower and two spra 
modules at Turkey Point, Florida. Source measurements of drift 
droplet size distributions and mineral mass emissions were con- 
ducted for both devices during a winter test and for the tower 
alone during a summer test. Atmospheric salt concentrations and 
depositions were measured for 11 months, both with and without 
cooling device ee. Cooling tower drift droplet measure- 
ments yielded a drift emission fraction of 0.00027% of the water 
flow rate of 1260 kg/s, and a droplet mass median diameter of 120 
micrometers. The average mineral mass emission rate was 
0.00083% of the minerals circulating as solute in the cooling 
water. Droplet size spectra and mineral mass fluxes of the spray 
module drift emission were measured up to a height of 11 m above 
water level, below which the bulk of the drift was observed, and 
downwind to a distance of 88 m. Portions of this document are not 
fully legible. (GRA) 


12892 (PB—252856) The water and total optimizations of wet 
and dry-wet cooling towers for electric power plants. Croley, T.E. 
Il, Patel, V.C.; Cheng, M. (Iowa Inst. of Hydraulic Research, lowa 
City (USA)). Jan 1975. Contract DI-14-31-0001-9015. 302p. 
(IIHR— 163). NTIS $9.75. 

A detailed methodology for the assessment of ther- 
modynamic and economic efficiency of combined dry-wet 
mechanical draft cooling towers for large electric power plants is 
developed. Operating costs are considered along with capital costs 
in the economic analysis. The application of the methodology is 
demonstrated for wet cooling towers as well as three different con- 
figurations of combined dry-wet towers. (GRA) 


12893 (BNWL-tr—218) Calculation of heat transport com- 
bined with material transfer by analogy to heat exchanger dimen- 
sioning. Tasnadi, C. Translated from Energ. Atomtech.; 25: No. 6, 
252-257( 1972). 24p. Dep. NTIS $3.50. 

An approximate method of calculation is described which 
permits the calculation of all those combinations for which dimen- 
sioning relationships or diagrams are available in the literature of 
heat transfer. The essence of the calculation thus consists of the 
conversion of the calculation of heat transport with material 
transfer to the characteristic parameters of heat exchanger dimen- 
sioning. In the derivation, the permissibility of neglected factors is 
examined with respect to the conventional temperature conditions 
of wet cooling towers. The conditions of a water film cooling 
tower and those of an evaporative heat exchanger are discussed 
and compared. 


12894 Experimental investigation on a one-step centripetal 
blower as a model of a blower to ventilate cooling towers. Lutz, 
W.R. Brunswick; Technische University (14 Mar 1973). 19Ip. 
INIS.(In German). 

64 figs.; 34 refs.; with tabs. Available from the library of the 
TU Braunschweig. 

Thesis (Ph. D.). 

Model tests were performed on a one-step centripetal 
blower (impeller external diameter of 1 m) whose aim was to clari- 
fy whether this kind of blower is suitable to ventilate a cooling 
tower. Aside from the investigation of the general operational 
behavior, it was above all important in the tests to investigate the 
sensitivity of the centripetal blower to rotating tearing with regular 
flow as well as with side wind, as the main difficulty was suspected 
in controlling the blower with side wind. 


12695 Dry cooling towers. Moore, F.K. (Cornell Univ., Ithaca, 
NY). Adv. Heat Transfer; 12: 1-75(1976). 

Dry cooling tower design, performance, and operation are 
discussed in the following sections: power plants and heat sinks, in- 
ternal aerodynamics of dry towers, the heat exchanger, tower cal- 
culations, and performance variations and losses. ( 


12896 Removal of chromium, chromate, molybdate and zinc. 
Chopra, R.C. (to Chemical Separations Corp.). US Patent 
3,972,810. 3 Aug 1976. Filed date 15 Jul 1974. 8p. 

A process is disclosed by which trivalent chromium, hex- 
avalent chromate, molybdate and zinc are removed from a fluid. 
The fluid is simultaneously treated with a weak base anion 
exchange resin and a weak acid cation exchange resin to remove 
the chromium, chromate, molybdate and/or zinc. 


COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 13887 
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12897 Power and heat production from a combined 
Diesel—Rankine power plant. Thoegersen, H.P. (Technical Univ. 
of Denmark, Lyngby); Andersen, N.E.; Qvale, E.B.; Ilum, O.; 
Riber, T. pp 1711-1718 of In Eleventh intersociety energy conver- 
sion engineering conference. Vol. Il. New York; American In- 
stitute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The purpose of the investigation described was to evaluate 
the problems concerning the construction and operation of a plant 
for the combined production of electricity and heat using diesel 
engines and steam turbines. The goal was to develop a preliminary 
design for a competitive 82 MW plant for a medium-size Danish 
town based on up-to-date technical information and to establish 
the basis for comparison between this type of power plant and the 
conventional steam power plant. The work has consisted of collec- 
tion and evaluation of the most recent information concerning 
technical, economic, and environmental aspects of these plants. 
The resulting power plant configuration is presented, and the 
economics of this particular type of plant and its dependence on 
local heat and electricity demands are discussed. 


SOLID-WASTE INCINERATION 
REFER ALSO TO CITATION(S) 12700, 12701 


POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 12288 


12898 (JPRS—66022) Turbines for nuclear power stations. 
Ugolnikov, V.V.; Kosyak, Y.F.; Virchenko, M.A.; Sukhinin, V.P.; 
Arkadev, B.A. Translated from Teploenergetika (Moscow); 22: No. 
8, 2-12(1975). 33p. NTIS $4.00. 

Contents: Low speed turbines for nuclear power stations; 
PT-136.165-130.15 turbine with industrial and heating steam 
bleeders. (GRA) 


12899 (N—75-31573) Technology survey of electrical power 
generation and distribution for MIUS application. Gill, W.L.; 
Redding, T.E. (National Aeronautics and Space Administration, 
Houston, Tex. (USA). Lyndon B. Johnson Space Center). Jul 
1975. 72p. (NASA-TM-X—58127; JSC—08661). NTIS $4.25. 

Candidate electrical generation power systems for the 
modular integrated utility systems (MIUS) program are described. 
Literature surveys were conducted to cover both conventional and 
exotic generators. Heat-recovery equipment associated with con- 
ventional power systems and supporting equipment are also 
discussed. Typical ranges of operating conditions and generating 
efficiencies are described. Power distribution is discussed briefly. 
Those systems that appear to be applicable to MIUS are indicated, 
and the criteria for equipment selection are discussed. 


12900 (PB—248328) Assessment of the capability of firing 
clean low BTU gases in existing coal, oil and gas-fired steam genera- 
tors. Final . (Combustion Engineering, Inc., Windsor, Conn. 
(USA)). Dec 1975. 95p. NTIS $5.00. 

The objective of this study is to assess the capability of ex- 
isting steam generating units in electric utility plants when firing 
low BTU gas (LBG). This includes: (1) determining the maximum 
generating capacity without making any modifications to existing 
pressure parts or auxiliary components; (2) establishing the 
minimum heating value of LBG that can be used to obtain original 
maximum continuous rating; (3) defining the alterations and esti- 
mating the order of magnitude costs which are required to achieve 
original maximum continuous rating; and (4) providing per- 
formance data to make a comparative evaluation of LBG firing. 
This report includes an evaluation of five low BTU gases with 
higher heating values of 105 BTU/SCF, 128 BTU/SCF, 179 
BTU/SCF, 292 BTU/SCF, and 396 BTU/SCF. Six typical modern 
type steam generating units were randomly selected for study. 
They range in size from 250 to 900 MW, include both subcritical 
and supercritical pressure steam cycles, and have tangential firing 
systems to fire one of the predominant fossil fuels, i.e., pulverized 
coal, fuel oil or natural gas. (GRA) 


12901 Use of unconventional fluids for single stage supersonic 
turbines of low power output. Maizza, V. (Univ., Bari, Italy). pp 
1198-1205 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 
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High molecular weight working fluids used in small turbines 
create a variety of problems since the flows are supersonic and 
consequently special attention is necessary in this respect in blad- 
ing design. The factors influencing the blade profile performances 
are described and the phenomena involved in simple theoretical 
models are examined with particular attention to the effects of the 
thermal phenomena. The behavior of the trailing edge shock wave 
on blades discharging obliquely and their effect on performance 
are discussed in some detail. The turbine development problems 
posed by Mach number and other properties of unconventional 
fluids are illustrated. Some fluids were selected for analysis of their 
performance on the basis of some common parameters. Thiophene 
and Allied P-1D showed the best overall performance in a Rankine 
cycle power plant with a low power output turbine theoretically 
simulated by a digital computer. 


12902 Vapor tor. Smith, J.W. (to Babcock and Wilcox 


yo US Patent 3,978,822. 7 Sep 1976. Filed date 4 Aug 1975. 
p- 


A bottom supported vapor generator is described having tu- 
bular platens communicating with upper and lower headers and in- 
cluding rigid members fixedly connecting the lower headers to a 
grid slidably supported on concrete pedestals. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 13121, 13723, 13917, 13938 


12903 (PB—247261) RANN untilization experience. Case 
study No. 18. Management of heat rejected from power plants. 
Trezek, G.J.; Schrock, V.E. (Research Triangle Inst., Durham, 
N.C. (USA)). 1975. 21p. NTIS $3.50. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
California Univ., Berkeley. 

The report briefly discusses various methods for waste heat 
disposal and minimization of the consequent effects of this disposal 
on the environment. Conservation of thermal energy is also of in- 
terest. 


12904 (PB—252251) Design guidelines for agricultural soil 
warming systems utilizing waste heat. Interim report. Slegel, D.L. 
(Environmental Protection Agency, Corvallis, Oreg. (USA). Cor- 
vallis Environmental Research Lab.). Mar 1976. 38p. 
(EPA—600/3-76/026). NTIS $4.00. 

Work was performed to provide potential users of soil 
warming systems with some general guidelines for the design of a 
soil warming installation. Although a detailed design is not in- 
cluded, the general configuration of such a system is discussed. A 
computer program that solves the equations governing heat and 
water transfer in soils was used to simulate the operation of a soil 
warming system composed of a series of buried pipes at uniform 
spacing and depth carrying warm water. The results included tem- 
perature and moisture content distributions for various soil warm- 
ing system pipe spacings and depths and for varying weather con- 
ditions. Annual temperature cycles are presented for Portland, 
Oregon; Athens, Georgia; and St. Paul, Minnesota; for soil with no 
heating; and for soil with a continuously operating soil warming 
system. (GRA) 


12905 Feasibility of using power plant reject heat for urban 
food and methane production. Olszewski, M. (Oak Ridge National 
Lab., TN); Diaz, L.F. pp 1664-1668 of In Eleventh intersociety 
energy conversion ——— conference. Vol. Il. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Urban energy management is explored in terms of meeting a 
number of urban needs by utilizing large quantities of low-grade 
waste heat from power generating stations. The focus of this work 
is directed at examining the technical feasibility of using low tem- 
perature power plant reject heat in a complex of evaporative pad 
greenhouses and in conjunction with sewage sludge digesters. 
Simulation results for Phoenix, Arizona indicate that the electrical 
production of the power system using the combined agro-methane- 
cooling tower heat rejection system is superior to that of a power 
plant using only cooling towers. In addition to satisfying the total 
urban power demand, the agro-methane complex produces all the 
fresh vegetables required by the city and enough methane to meet 
the yearly gas needs for 5% of the population. This results in sub- 
stantial energy savings that are associated with winter heating of 
the greenhouse complex normally accomplished by burning fossil 
fuel and the use of methane to replace natural gas for home use. 
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ECONOMICS 
REFER ALSO TO CITATION(S) 13841 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 12889, 14335, 14670, 14722, 
14725, 14822 


12906 (PB—242844) Environmental studies of the Kaiparowits 
generating station: supplemental report. Gaud, W.S.; Blinn, D.W.; 
Czarnecki, D.; Guerrero, R.R.; States, J.S. (Northern Arizona 
Univ., Fl (USA)). 1 Jul. 1974. 28p. (NAU/EIS—74/003). 
NTIS $3.75. 
Prepared in cooperation with Southern California Edison 
Co., Los Angeles. 
pu of the investigation described was to obtain a 
baseline of information on: (1) microbial soil communities; (2) 
aquatic macroinvertebrates; (3) water quality; (4) aquatic habitat; 
and (5) aquatic primary producers. Microbial studies were carried 
out in Southern Utah on Fourmile Bench and on Nipple Bench. 
Aquatic studies were carried out in the drainages into Lake 
Powell. In addition, available data was obtained on previous assess- 
ments of mercury concentrations found in Lake Powell fish. Each 
vegetation community was characterized by the unique occurrence 
of particular fungi and by the greater relative frequency and 
abundance of certain groups of fungi. Average pH values and soil 
carbonates were higher in soils of the benches than in counterpart 
soils near Page, Arizona, indicating greater buffering capacity 


’ against acid effluent gases. Seeps and springs demonstrated rela- 


tively well-developed communities of aquatic invertebrates com- 
pared to the low numbers and diversity of the bays. The high 
number of coliforms was probably related to grazing animals. 
Diatoms in the drainages were identified and several species also 
contribute significantly to the phytoplankton of lower Lake Powell. 


12907 (PB—242845) Environmental impact studies of the 
Navajo and Kaiparowits power plants. Volume 1. Annual report 
No. 3, 1 Jun 1973—31 May 1974. Gaud, W.S.; Jenness, M.L; 
Hevly, R.H.; Zaleski, L.; Davey, J.R. (Northern Arizona Univ., 
Flagstaff (USA)). 1974. 390p. (NAU/EIS—74/001(Vol.1)). NTIS 
$10.25. 

Prepared in cooperation with Arizona Public Service Co., 
Phoenix, Salt River Project, Phoenix, Ariz., and Brigham Young 
Univ., Provo, Utah. Center for Health and Environmental Studies. 

During the third year of study, field investigations were con- 
centrated at eight study sites in the vicinity of Page, Arizona. The 
central purpose of this study was twofold: (1) To determine what 
effects effluents from power plant operation would have on the 
ecosystems; and (2) to determine whether those effects would be 
ecologically significant. A monitoring program was initiated to 
determine the pattern of changes exhibited by vegetation, by small 
mammals, by weather, by microbes, and by soil factors. Tempera- 
ture, humidity, and rainfall seemed to be most variable. A few 
trends were observed in the vegetation over the past three years, 
but its high variability probably resulted from the different weather 
regimes. Changes in the dynamics of small mammal populations 
were clearer and were synchronized to a large extent in the five 
communities close to Page. Threshold levels for the destruction of 
the shrub Ephedra by its insect parasite were determined. Mercury 
in Lake Powell was found to be more highly concentrated in the 
bays than in the channels and thresholds for observed effects on 
diatoms were determined. Baseline trace element concentrations in 
soil, water, and vegetation were measured. 


12908 (PB—246087) Inspection manual for the enforcement of 
new source performance standards: fossil-fuel-fired steam genera- 
tors. Final report. Devitt, T.W.; Kulujian, N.J. (PEDCO-Environ- 
mental Specialists, Inc., Cincinnati, Ohio (USA)). Jan 1975. Con- 
tract EPA-68-02-1073. 131p. NTIS $6.00. 
Guidelines are presented to enable enforcement personnel 
to determine whether new or modified fossil-fuel-fired steam 
merators comply with New Source Performance Standards 
(NSPS). Key parameters identified during the performance test are 
used as a comparative base during subsequent inspections to deter- 
mine the facility's compliance status. The steam generating 
process, a Tic emissions from these processes, and emission 
control me are described. The inspection methods and types 
of records to be kept are discussed in detail. 


12909 (PB—246189) A mathematical model of + . 
precipitation. Final report. Gooch, J.P.; McDonald, J.R.; Oglesby, 
S. Jr. (Southern Research Inst., Birmingham, Ala. (USA)). Apr 
1975. Contract EPA-68-02-0265. 162p. (SORI-EAS—75-171). 
NTIS $6.75. 
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This report describes a mathematical model which relates 
collection efficiency to electrostatic precipitator (ESP) size and 
operating parameters. It proposes methods for empirically 
representing collection efficiency losses caused by non-uniform gas 
vainaity distributions, ~ bypassing the electrified regions, and 

rticle reentrainment due to rapping of the collection electrodes. 
t_ compares the reduced efficiencies with those obtained from 
measurements on ESPs treating flue gas from coal-fired generating 
stations. A procedure for estimating the program output by hand 
calculation is given, and a complete listing of the FORTRAN com- 
puter program is contained in an Appendix. Portions of this docu- 
ment are not fully legible. (GRA) 


12910 (PB—246205) An analysis of the impact on the electric 
utility industry of alternative approaches to significant deterioration. 
Volume I. Executive summary. (Federal Energy Administration, 
Washington, D.C. (USA)). Oct 1975. 53p. (FEA/D—75/585). 
NTIS $4.50. 

Prepared in cooperation with Environmental Protection 
Agency, Washington, D.C. 

An evaluation is given of the impact of proposed Senate, 
House, and EPA regulations regarding significant deterioration of 
air quality on the electric utility industry. The following issues are 
evaluated: aggregate impact of significant deterioration require- 
ments on new coal-fired power plants; implications of Class I area 
designations; impact of alternative Class II increments; implications 
of stack height limitations; and minimum degree of emission con- 
trol. 


12911 (PB—246641) Fractional efficiency of a utility boiler 
baghouse. Nucla generating plant. Final report. Bradway, R.M.; 
Cass, R.W. (GCA Corp., Bedford, Mass. (USA). GCA Technology 
Div.). Aug 1975. Contract EPA-68-02-1438. 148p. (GCA-TR—75- 
17-G(s)). NTIS $6.00. 

The report gives results of an extensive testing program per- 
formed on a fabric filter baghouse operating on a small coal-fired 
utility boiler. Total mass loadings were obtained by sampling up- 
stream and downstream using Method 5 techniques; particulate 
size distributions were obtained with instack impactors. A conden- 
sation nuclei counter/diffusion denuder system was also used for 
submicrometer sizing analysis, but the instrumentation was found 
to be difficult to work with and very sensitive to the static pressure 
of the sample stream. The results of 22 tests indicated a mean 
mass efficiency of 99.84 percent. Eleven tests were run at normal 
baghouse operating conditions and eleven were run at abnormal 
operating conditions. Statistical analyses show no significant in- 
fluence of the abnormal operating conditions on particulate 
penetration. (GRA) 


12912 (PB—246647) Test evaluation of cat-ox high efficiency 
electrostatic precipitator. Final report, Sep—Dec 1974. Jamgochian, 
E.M.; Miller, N.T.; Reale, R. (Mitre Corp., McLean, Va. (USA)). 
Aug 1975. Contract EPA-68-02-0650. 103p. (M—75-51). NTIS 
$5.50. 

The report gives results of a test program to measure the 
performance of the high efficiency Research-Cottrell electrostatic 
precipitator (ESP) located at the Wood River Power Station, East 
Alton, Illinois. The overall efficiency of the ESP was measured as a 
function of steam generator and ESP operating conditions. Of par- 
ticular interest was the efficiency of the ESP as a function of parti- 
cle size over the range from 0.01 to 5 micrometers. In addition, fly 
ash resistivity, gas concentrations, coal analyses, and fly ash 
analyses were determined. The measured results were compared 
bo _ generated by an idealized computer simulation model. 
( ) 


12913 (PB—247385) An analysis of the impact on the electric 
utility industry of alternative approaches to significant deterioration. 
Volume II. Technical su document. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Oct 1975. 148p. 
(FEA/D—75/691). NTIS $6.00. 

See also Volume I, PB—246205. Prepared in cooperation 
with Environmental Protection Agency, Wastingyon, D.C. 

An evaluation is given of the impacts that various ap- 
proaches to preventing significant deterioration of air quality might 
have on the electric utility industry. It estimates the impact that 
EPA regulations and recent proposals by the Senate and House 
subcommittees could have on the size and siting of powerplants. 
The primary divisions of this volume are study objectives and ap- 
proach, limitations imposed on powerplants by alternative class II 
and III increments, impact of designation of class I areas, cumula- 
tive impact of class I, II, and Ill limitations, limitations of the 
study, and recommendations for further study. Appendices include 
U.S. environmental protection agency regulations for prevention of 
significant air quality deterioration, fundamental theory of impact 
prediction and the buffer zone concept, methodology for class II 
impact analysis, powerplant sample data base, selected definitions 
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of Federal lands, and sensitivity analysis of selection of public 
lands for designation as class I areas. 


12914 (PB—250384) Oceanographic studies to assess the en- 
vironmental implications of offshore siting of electric generating 
facilities: New York field studies, 1973—1974. Final report. (New 
York State Energy Research and Development Authority, New 
York (USA); Lawler, Matusky and Skelly, Tappan, N.Y. (USA)). 
Nov 1975. 466p. (NYSERDA—75/15). NTIS $12.00. 

Prepared by Grumman Ecosystems Corp., Bethpage, N.Y. 
and Lawler, Matusky and Skelly Engineers, Tappan, N.Y. 

Physical, chemical and biological data were collected con- 
currently over an 800-square mile area of the New York Bight, 
south of Long Island, during the period November 1973 to Oc- 
tober 1974. The objectives of the study were to determine signifi- 
cant differences within the study area that might affect the suita- 
bility of siting an offshore power plant and to characterize the 
physical, chemical, and biological conditions and processes in the 
study area. Portions of this document are not fully legible. (GRA) 


12915 Nuclear reactor. Schabert, H.P.; Weber, R.; Bauer, A. 
(to Siemens A.G.). German(FRG) Patent 2,338,228/A/. 6 Feb 
1975. 1 1p. (In German). 

6 figs. 

The refuelling of a PWR power reactor of about 1,200 
MW(e) is performed by a transport pipe in the containment lead- 
ing from an external to an internal fuel pit. A wagon to transport 
the fuel elements can go from a vertical loading position to an also 
vertical deloading position in the inner fuel pit via guide rollers. 
The necessary horizontal movement is effected by means of a 
cable line through the transport pipe which is inclined at least 10°. 
Gravity thus helps in the movement to the deloading position. The 
cable line with winch is fastened outside the containment. 
Swivelling devices tip the wagon from the horizontal to the vertical 
position or vice versa. Loading and deloading are done laterally. 


12916 Economic and environmental balancing in response to 
NEPA for electric power generating plants. Bender, M. (Oak Ridge 
National Lab., TN). pp 377-409 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Classical economics offers some basic principles that can 
provide guidance in responding to the National Environmental Pol- 
icy Act (NEPA). The principle of value interchangeability was first 
developed by Adam Smith in terms of trade economics, but the 
idea that everything has its economic price is true for environmen- 
tal values as well as material values. In the NEPA framework 
‘reasonable price’’ is an objective. The requirement is to establish 
a quantitative means by which monetary values can be in- 
terchanged with other values so that we can determine whether en- 
vironmental values have a reasonable and acceptable economic 
price. An attempt is made to define value systems suited to this 
type of quantification so that monetary and environmental values 
can be treated interchangeably for NEPA balancing purposes. 


THERMAL EFFLUENTS 


12917 (PB—242847) Environmental impact studies of the 
Navajo and power plants. Volume 2. phytoplankton 
population dynamics in Warm Creek Bay, Lake Powell. Annual re- 
port No. 3, 1 Jun 1973—31 May 1974. Stewart, A.J.; Blinn, D.W.; 
Tompkins, T.; Wilkes, S.N. (Northern Arizona Univ., Flags 
(USA)). 31 May 1974. 162p. (NAU/EIS—74-002). NTIS $6.25. 

Prepared in cooperation with Arizona Public Service Co. 
Phoenix, Salt River Project, Phoenix, Ariz., and Brigham Young 
Univ., Provo, Utah. Center for Health and Environmental Studies. 

Seasonal and depth distributions of twenty phytoplankton 
species and selected physio-chemical parameters were followed for 
a thirteen-month period in the relatively new Lake Powell reser- 
voir. Temperature fluctuations allowed the bay to be classified as a 
warm monomictic system. The pronounced summer thermocline 
led to the development of a zone of oxygen depletion. The spring 
diatom maximum (fragilaria crotonensis, asterionella formosa) was 
succeeded almost immediately by a long pulse of dinobryon sertu- 
laria. Three species of scenedesmus showed some temporal and 
spatial niche differentiation, and cryptomonas erosa seemed to be 
heterotrophic. Synedra flourished during the winter months. Multi- 
ple correlation analysis suggested that water temperature was a 
critical al tion regulator. Nitrogen compounds were also 
impli to a lesser extent. 
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NOXIOUS GAS CONTROL 


REFER ALSO TO CITATION(S) 12201, 12202, 12203, 12204, 
12205, 12206, 12207, 12208, 12209, 12210, 12283, 12284, 
14029, 14527, 14673, 14721 


12918 (N—76-10582) A theoretical/experimental program to 
develop active optical pollution sensors: quantitative remote Raman 
lidar measurements of pollutants from stationary sources. Annual 
report, 1 Jun 1974—31 May 1975. Poultney, S.K.; Brumfield, 
M.L.; Siviter, J.S. (National Aeronautics and Space Administra- 
tion, Langley Station, Va. (USA). Langley Research Center). 31 
Oct 1975. 103p. (NASA-TM-X—72887; PGS-TR-PH—75-12). 
NTIS $5.50. 

Typical pollutant gas concentrations at the stack exits of 
stationary sources can be estimated to be about 500 ppm under 
the present emission standards. Raman lidar has a number of ad- 
vantages which makes it a valuable tool for remote measurements 
of these stack emissions. Tests of the Langley Research Center 
Raman lidar at a calibration tank indicate that night measurements 
of SO, concentrations and stack opacity are possible. Accuracies 
of 10% are shown to be achievable from a distance of 300 m 
within 30 min integration times for 500 ppm SO, at the stack exits. 
All possible interferences were examined quantitatively (except for 
the fluorescence of aerosols in actual stack emissions) and found 
to have negligible effect on the measurements. An early test at an 
instrumented stack is strongly recommended. 


12919 © (NTIS/PS—76/0050) Gas scrubbers used in pollution 
control (citations from the NTIS data base). Report for 1964—Jan 
1976. Werner, K.; Cavagnaro, D. (National Technical Information 
Service, Springfield, Va. (USA)). Jan 1976. 221p. NTIS $25.00. 

See also NTIS/PS—76/0051, and NTIS/PS—76/0052. Super- 
sedes NTIS/PS—75/163. 

The bibliography contains references to research on all 
types of gas and particle scrubbers, including air pollution control 
equipment for both stationary and mobile sources. Design, per- 
formance, gas flow characteristics, and some of the chemistry of 
scrubbers are covered. The described processes and equipment are 
suitable for removal of SO,, NOx, CO, CO,, organics, and particu- 
lates. The updated bibliography contains 216 abstracts, 62 of 
which are new entries to the previous edition. 


12920 (NTIS/PS—76/0051) Gas scrubbers used in pollution 
control. Volume 1. 1970—1973 (citations from engineering index). 
Report for 1970— 1973. Cavagnaro, D. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jan 1976. 144p. NTIS 
$25.00. 

See also NTIS/PS—76/0050. 

The bibliography contains 164 worldwide citations of en- 
gineering research. The citations cover particles and gas scrubbers 
which are used in pollution control. The processes that are 
described are used in the removal of such pollutants as SO,, NOx, 
CO, CO, as well as organics. Design, performance, gas flow 
characteristics, and some of the chemistry of the pollutants are in- 
cluded. 


12921 (NTIS/PS—76/0052) Gas scrubbers used in pollution 
control. Volume 2. 1974—1975 (citations from engineering index). 
Report for 1974—1975. Cavagnaro, D. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Jan 1976. 171p. NTIS 
$25.00. 

See also NTIS/PS—76/0050. 

The bibliography is a continuation from Volume One on 
worldwide citations of engineering research on particles and _ 
scrubbers used in — control. The citations cover the design 
performance, gas flow characteristics, and scrubber chemistry. 
main pollutants pf nonce include SO,, NOx, CO, CO, as well as 
hydrocarbons and particles. (GRA) 


12922 (PB—242618) Sulfur oxide throwaway sludge evalua- 
tion panel (SOTSEP). Volume I. Executive summary. Final report. 
Princiotta, F.T. (National Environmental Research Center, 
Research Triangle Park, N.C. (USA). Control Systems Lab.). Apr 
1975. 73p. (EPA—650/2- 75-010-a). NTIS $4.25. 

See also Volume II, PB—242619. 

Topics discussed include definition of the problem-Availa- 
bility of alternative sulfur oxide control technology, potential de- 
mand for lime/limestone scrubbing; quantification of the problem 
and com nm with s environmental problems; relation- 
ship between sulfur oxide scrubber sludge, stand ns, 
and enforcement; nature of the material; references, approaches to 
disposing of or utilizing scrubber sludge materials--commercial 
utilization; present and planned utility industry disposal programs; 
disposal by ponding; disposal by ill; Other disposal methods; 
— EPA R and D programs; references, alternative sulfur by- 
products. 
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12923 (PB—242619) Sulfur oxide throwa sludge roomed 
tion panel (SOTSEP). Volume II. Technical “discussion. Final 

Princiotta, F.T. (National Environmental Research Comer, 
Research Triangle Park, N.C. (USA). Control _ Lab.). Apr 
1975. 314p. (E ‘A—650/2-75-010-b). NTIS $9.2 

See also Volume I, PB—242618. 

Results are given of an intermedia evaluation of the en- 
vironmental and economic factors associated with disposal or 
utilization of sludge from non-regenerable flue gas desulfurization 
processes. The evaluation was conducted in the context of al- 
ternate sulfur oxide control techniques; existing and anticipated 
air, solid waste, and water standards; and other major influences 
on the potential generation sludge, its disposal, and the magnitude 
of potential environmental problems associated with its disposal. A 
comprehensive discussion is given of each study area. 


12924 (PB—244401) Survey of flue gas desulfurization 
systems. La Cygne Station, Kansas City Power and Light Co. and 
Kansas Gas and Electric Co. Final report, Jun 1974—Jun 1975. 
Isaacs, G.A.; Zada, F.K. (PEDCO-Environmental Specialists, Inc., 
Cincinnati, Ohio (USA)). Jul 1975. Contract EPA-68-02-1321. 
85p. NTIS $4.75. 

See also report dated Jun 1975, PB—244141. 

Results are given of a survey of the wet limestone flue gas 
desulfurization (FGD) system at the La Cygne Station of Kansas 
City Power and Light Co. and Kansas Gas and Electric Co. The 
FGD system was built integral with the electric power generating 
facility. The system consists of seven modules for particulate and 
SO? removal, with on-site limestone grinding and storage facilities. 
Since there is no provision for bypassing flue gas around the FDG 
modules, all flue gases are treated. Several modifications were 
made since system start-up in February 1973. A_ particulate 
removal efficiency of 97 to 99% was reported. SO? removal effi- 
ciency ranges between 70 and 83%. The spent limestone slurry is 
discharged to a 160 acre pond, and water from the pond is recy- 
cled. The initial installed capital cost of the FGD system was $34 
million or $41/kW (based on a net rated capacity of 820 MW) in 
1973. Subsequent modifications increased the cost to about $45 
million or $55 KW. Estimated operating and maintenance cost, in- 
cluding limestone, are 1.79 mills/kWh, not including capital 
charges. 


12925 (PB—244901) EPA alkali scrubbing test facility: Sum- 
mary of testing through October 1974. Final report. Epstein, M. 


(Bechtel, Inc., San Francisco, Calif. (USA)). Jun 1975. Contract 
PH-22-68-67. 489p. NTIS $12.00. 

See also PB— 232359. 

Test results are described from a lime/limestone scrubbing 
test facility for removing SO, and particulates from flue gases. The 
facility consists of three parallel scrubbers--a venturi/spray tower, a 
Turbulent Contact Absorber (TCA), and a marble-bed absorber-- 
each able to treat a 10 Mw equivalent (30,000 acfm) of flue gas 
from a coal-fired boiler at TVA’s Shawnee Station. Limestone fac- 
torial tests were conducted on all three scrubbers to determine the 
effects of the independent variables on SO, and particulate 
removal. Lime and limestone reliability tests were conducted on 
the venturi/spray tower and TCA systems, respectively, to demon- 
strate long-term reliability, primarily of the mist elimination 
systems. The TCA mist elimination system (a Koch Flexitray in se- 
ries with a chevron mist eliminator) has remained essentially clean 
over a 1000 hour period at a superficial gas velocity of 8.6 ft/sec. 
A recent test of the spray tower mist elimination system (a 
chevron mist eliminator with provision for underside and topside 
washing) at a superficial gas velocity of 6.7 ft/sec indicated that 
long-term operability of this system may be expected. 


12926 (PB—245607) Design, development, and field test of a 
droplet measuring device. Final report, Jun 1973—Jun 1974. 
Medecki, H.; Kaufman, M.; Magnus, D.E. (KLD Associates, Inc., 
Huntington, N.Y. (USA)). Feb 1975. Contract EPA-68-02-1309. 
57p. NTIS $4.25. 

The design, development, and field testing of a concept to 
measure liquid droplets in the size range from | to 600 microme- 
ters are described. The measurement probe is a platinum wire 5 
micrometers in diameter. With the probe electrically heated to a 
predetermined temperature, changes in the probe resistance are re- 
lated to the size of the impinging droplets in the gas flow. The 
electrical signals from the probe are processed and used to classify 
the droplets into six different size ranges or bins. Two prototypes, 
consisting of the probe and electronic processing unit, were con- 
structed and tested in the field. Actual droplet distributions and 
concentrations were measured successfully. 


12927 (PB—246114) ge scrubbing for SO, and 
in a marble bed Final 
1—21 Dec 1972. Gogineni, 
(Combustion Engineering, Inc., Windsor, Conn. (USA)). Jun 
1975. Contract EPA-68-02-0221. 257p. NTIS $9.00. 
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The report gives results of extensive testing of a prototype 
marble bed scrubber system for use in power plants. Results of 16 
once-through soluble system tests, using sodium carbonate 
scrubbing solution, showed that the scrubber is a very good 
liquid/gas contacting device for SO? removal from flue gases with 
an overall efficiency of 90 to 95 percent. Liquid/gas ratio and 
scrubber liquid composition significantly affected SO? removal; 
other variables had little or no effect. Results of six limestone fur- 
nace injection system tests, using boiler calcined limestone and fly 
ash mixture, showed that solids concentration in the spray slurry 
and liquid/gas ratio signficantly affected SO? removal. Results of 
six limestone tail-end system tests, using commercial limestone in a 
dual marble bed scrubber, showed that the SO? removal efficien- 
cies of the lower and upper beds are the same, based on the SO? 
concentrations entering the respective beds. It was demonstrated 
that scale-free operation of both the furnace injection and the tail- 
end systems can be achieved in a closed loop system, without em- 
ploying liquid Blowdown, by maintaining 8 to 10 percent solids in 
the spray slurry. (GRA) 


12928 (PB—246146) Summary report on modeling analysis of 
power plants for fuel conversion. Final report. Morgenstern, L. 
(Abcor, Inc., Cambridge, Mass. (USA). Walden Research Div.). 
May 1975. Contract EPA-68-02-1377. 47p. NTIS $4.00. 

A report is given summarizing an air quality modeling analy- 
sis of a number of selected power plants. Selected units within 
specific plants were considered candidates for fuel conversion from 
oil to coal firing as a result of the oil shortage and energy crisis of 
1973-1974. The pu of the study is to evaluate the impact 
these candidate conversions would have on ambient sulfur dioxide 
and particulate concentrations. 


12929 (PB—246285) Survey of flue gas desulfurization 
systems: Phillips Power Station, Duquesne Light Co. Final report, 
Aug 1974—Jul 1975. Isaacs, G.A. (PEDCO-Environmental Spe- 
cialists, Inc., Cincinnati, Ohio (USA)). Jul 1975. Contract EPA- 
68-02-1321. 75p. NTIS $4.50. 

See also PB—244401. 

Results of a survey of the flue gas desulfurization system at 
‘Duquesne Light Co.’s 400 MW Phillips Power Station, where four 
parallel Chemico venturi scrubber trains are installed are 
presented. In addition to the first stage particulate scrubbers, one 
of the four trains includes a second stage venturi absorber for the 
control of SO, emissions. The system uses slaked lime as the ab- 
sorbing medium and has been operational since July 1973. An 
overall SO, removal efficiency of 50 to 60 percent has been at- 
tained. The use of magnesium oxide-modified lime is being in- 
vestigated in an effort to increase the SO, removal efficiency of 
the existing system. Numerous start-up and operational problems 
have been encountered and corrected. A 10-month evaluation of 
the system was initiated in December 1974 to determine whether 
additional SO, removal equipment will be installed. (GRA) 


12930 (PB—246288) Implementation plan review for Iowa as 
required by the Energy Supply and Environmental Coordination 
Act. Final report. (TRW/Environmental Services, Redondo Beach, 
a (USA)). Feb 1975. Contract EPA-68-02-1385. 70p. NTIS 
4.50. 

Section IV of the Energy Supply and Environmental Coor- 
dination Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made 
to control regulations for stationary fuel combustion sources 
without interfering with the attainment and maintenance of the na- 
tional ambient air quality standards. This document, which is also 
required by Section IV of ESECA, is EPA's report to the State in- 
dicating where regulations might be revised. 


12931 (PB—246390) Overview of EPA/IERL-RTP scrubber 
programs. Final report. Cooper, D.W.; Parker, L.W.; Mallove, E. 
(GCA Corp., Bedford, Mass. (USA). GCA Technology Div.). Sep 
1975. Contract EPA-68-02-1316. 112p. (GCA-TR—75-22-G). 
NTIS $5.50. 

The report gives: an introduction to fine particle control 
scrubber programs supported by EPA's Industrial Environmental 
Research Laboratory at Research Triangle Park in North Carolina 
(IERL-RTP); and topical and chronological overviews of the vari- 
ous projects which IERL-RTP has sponsored relating to scrubber 
technology. Possible exceptions (mobile-bed scrubbers and series 
scrubbing with low-energy devices) became objects of further 
study. Two major mechanisms for increasing scrubber efficiency 
have been studied by JIERL-RTP_ contractors: flux- 
force/condensation scrubbing (use of diffusiophoresis and conden- 
sation growth of particles), and electrostatic augmentation 
(scrubbing with charged droplets); both have shown efficiencies 
which are higher than those achieved by conventional means at 
equal power consumption levels. Problems with entrained water 
droplets have caused IERL-RTP to fund theoretical and experi- 
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mental research in entrainment separator technology, some of the 
results of which are presented. The hypothesis that particle wetta- 
bility is important in determining scrubbing efficiency is to be 
tested by an IERL-RTP sponsored research program. (GRA) 


12932 (PB—246668) Implementation plan review for Alaska 
as required by the Energy Supply and Environmental Coordination 
Act. Final report. (Environmental Protection Agency, Research 
Triangle Park, N.C. (USA). Office of Air Quality Planning and 
Standards). Dec 1974. 60p. (EPA—450/3-74/064). NTIS $4.50. 

Section IV of the Energy Supply and Environmental Coor- 
dination Act of 1974, (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made 
to control regulations for stationary fuel combustion sources 
without interfering with the attainment and maintenance of the na- 
tional ambient air quality standards. This document, which is also 
required by Section IV of ESECA, is EPA's report to the state in- 
dicating where regulations might be revised. 


12933 (PB—246750) NO/sup x/ combustion control methods 
and costs for stationary sources. Summary study. Final report, Aug 
1974—Apr 1975. Shimizu, A.B.; Schreiber, R.J.; Mason, H.B.; 
Poe, G.G.; Youngblood, S.B. (Acurex Corp., Mountain View, 
Calif. (USA). Aerotherm Div.). Sep 1975. Contract EPA-68-02- 
1318. 117p. (Aerotherm—75-153). NTIS $5.50. 

The report summarizes the technology, user experience, and 
cost for NO/sub x/ control from stationary combustion sources. It 
characterizes significant sources by equipment type, fuel consump- 
tion, and annual mass emission of NO/sub x/, It summarizes 
NO/sub x/ control technology by combustion modification, fuel 
modification, flue gas treatment, and use of alternate processes. It 
identifies combustion modifications as the most advanced and ef- 
fective technique for near-and far-term NO/sub x/ control. It gives 
available capital and differential operating costs for NO/sub x/ 
control in utility boilers by combustion modification and flue gas 
treatment. 


12934 (PB—247334) Absorption of sulfur dioxide in spray 
column and turbulent contacting absorbers. Final report, Jun 
1974—1975. Wen, C.Y.; Fan, L.S. (West Virginia Univ., Morgan- 
town (USA). Dept. of Civil Engineering). Aug 1975. 114p. NTIS 
$5.50. 

Experimental data from both small and large scale turbu- 
lent contacting absorbers (TCA) and spray columns used in the 
wet scrubbing of SO, from flue gases are used to obtain gas film 
mass transfer coefficients and overall coefficients in the liquid film 
which includes chemical reaction in the liquid film. Recycled 
limestone, limestone-magnesium oxide, and lime scrubbing slurries 
were investigated. Gas film coefficients for the spray and TCA 
scrubbers were calculated from data on SO, scrubbing with sodium 
carbonate solutions. Overall mass transfer resistances in the liquid 
phase were correlated for both scrubbers in terms of the ratio of 
the gas film and liquid film mass transfer resistances. The ratio of 
the resistances was found to be a function of only the scrubber 
type, inlet SO, partial pressure in the gas phase, slurry pH, and 
magnesium concentration of the scrubbing slurry. Specifically, it 
was found that the ratio of the gas and liquid film mass transfer re- 
sistances (or the fraction to which SO, removal is gas film con- 
trolled) increases with increasing slurry pH and magnesium con- 
centration and decreasing SO, partial pressure. Correlations for the 
gas film mass transfer coefficient and the ratio of mass transfer re- 
sistances are shown to predict fairly accurately the experimentally 
observed SO, removal efficiencies. 


12935 (PB—247701) Effects of transient operating conditions 
on steam-electric generator emissions. Final report, Jan 1974—Jan 
1975. McKnight, J.S. (Research Triangle Inst., Durham, N.C. 
(USA)). Aug 1975. Contract EPA-68-02-1325. 113p. NTIS $5.50. 

The report reviews the effects of transient operating condi- 
tions on gaseous emissions from fossil-fuel-fired steam-electric 
generating plants. Emissions of concern are nitrogen oxides, sulfur 
oxides, particulates, and visible emissions. Particular attention is 
given to older coal-fired generators used to provide the cycling 
portion of the diurnal variation in electricity generated by electric 
utilities. No consideration is given to flue gas desulfurization 
processes used to remove sulfur oxides. Transient conditions in- 
cluded in this study are starts, stops, cycling, and upset conditions 
caused by equipment malfunctions or changes in fuel charac- 
teristics or load. (GRA) 


12936 (PB—248100) Evaluation of national boiler inventory. 
Final report, 14 Apr—10 Oct 1975. Putnam, A.A.; Kropp, E.L.; 
Barrett, R.E. (Battelle Columbus Labs., Ohio (USA)). Oct 1975. 
Contract EPA-68-02-1223. 72p. NTIS $4.50. 

Environmental Protection Technology Series report. 

The report gives a compilation of the boiler inventory for 
the Continental United States, using available data sources. Re- 
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sidential, commercial, industrial, and utility boilers are included. 
Results are presented as: cumulative boiler installed capacity and 
cumulative actual boiler use (by fuel and total), both plotted 
against boiler size; cumulative SO2, NOx, and particulate emissions 
(by fuel and total), plotted against boiler size; and tables of boiler 
number count, boiler installed capacity, boiler actual use, SO2 
emission, NOx emission, and particulate emission, by boiler size 
and fuel. (GRA) 


12937 (PB—252258) Quality assurance program for the 
EPA/Shawnee wet limestone scrubber demonstration program. Final 
7 Buchanan, J. (Research Triangle Inst., Durham, N.C. 
(USA)). Mar 1976. Contract EPA-68-02-1398. 78p. NTIS $5.00. 

A short-term quality assurance program, implemented at the 
EPA wet limestone scrubber facility located at the Shawnee 
steam/electric plant, Paducah, Kentucky is described. The program 
was part of a project to prepare a set of quality assurance 
guidelines for demonstration projects. The control laboratory, the 
effluent gas streams, and process instrumentation were reviewed 
and audited. In the control laboratory, side-by-side pH measure- 
ments were made, and limestone slurry samples were collected. 
These samples were sent to three independent laboratories for 
analysis of selected elements in the solid and liquid phases. Gas 
stream work covered both particulate grain loading and analysis of 
SO,. Particulate sampling and weighing techniques were observed, 
and volume calibration checks were made. SO, was collected, 
analyzed by two chemical methods, and compared with the in- 
stack photometric measurement system. Process instrumentation 
was checked with portable precision electronic equipment carried 
on-site and inserted into instrumentation circuitry to verify accura- 
cy of sensors and readout devices. 


12938 NO/sub x/ control measures for thermal power boilers. 
Nagaoka, M. pp 11-14 of In Heat mea te som conference. Tokyo; 
Japan Association for Thermal Energy Technology (1974). 

From Heat management conference; Tokyo, Japan (28 Jun 
1974). 

See CONF-7406125—1. 

The control of nitrogen oxide emission by improvement of 
combustion facilities and the future development of stack gas 
denitrification are briefly discussed. The two-step method of com- 
bustion is very effective when applied to 300 to 400 ppM of initial 
NO/sub x/ concentration, and it is often applied to coal boilers. 
Though effective for both fuel and thermal NO/sub x/ concentra- 
tion attenuation, this method often produces a large amount of 
soot compared to a mixture of flue gas for combustion. A variation 
of the two-step combustion is extinguishing of the upper burner 
and supplying air through it. In actual cases a 20 to 40% NO/sub 
x/ reduction has been achieved by this method. 


12939 Air control system. Short, P.F. Jr. US Patent 
3,972,697. 3 Aug 1976. Filed date 14 May 1975. 6p. 

The device described consists of jointly assembled stan- 
dardized conduction tube segments, with one end connected to the 
emissions conduit collector attached to the plant emissions exhaust 
orifice or flue stack, and the opposite end of the conduction tube 
assembly serving as a clean air exhaust orifice. Each conduction 
tube segment wall externally supports a pressure relief means, and 
the tube internally supports, near its intake end, an axial flow 
vacuum fan, immediately aft of which is supported a helical spiral 
of high pressure liquid multispray nozzles, the liquid being in con- 
tact with vacuumed pollutant emissions. The pollutants 
(particulates and liquid soluble gasses) are extracted by the spray 
and subsequently deposited into a conveyor channel which is con- 
nected to the bottom of the conduction tube assembly. 


SITE SELECTION 
REFER ALSO TO CITATION(S) 12945 


12940 (PB—248261) Resource and land investigations (RALI) 
program: considerations in evaluating utility line proposals. Final 
report. Holberger, R.; Lubore, S.; Morrow, L.; Watson, J.; Wil- 
liams, F. (Mitre Corp., McLean, Va. oe 1975. Contract 
DI-08550-CT5-3. 378p. (MTR—6948-Rev-1). S $10.75. 

Considerations involved in evaluating the location of a 
proposed utility line and its possible environmental impact are 
presented. The princi environmental factors are analyzed, 
together with the technical variables involved in constructing elec- 
tric transmission lines and pipelines. The legal requirements that 
generally must be met at the various governmental levels are sum- 
marized. Considerations affecting shared or multiple use of a utility 
corridor are addressed. A set of case studies illustrates methodolo- 
gies available to utilities in locating lines. 
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POWER TRANSMISSION AND DISTRIBUTION 


12941 (EPRI-TD—229) Development of an evaporation-cooled 
underground transmission system. Final report. DeSteese, J.G.; 
Braun, D.J.; Burger, L.L.; McKinnon, M.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Aug 1976. Contract 
E(49-18)-2126;EPRI-PRJ-7834. 281p. Dep. NTIS $9.25. 

Growing economic and aesthetic pressures encourage the 
development of advanced underground transmision (UT) systems 
for bulk electric power. An attractive general approach is the in- 
corporation of forced-cooling in otherwise conventional com- 
pressed-gas-insulated (CGI) cables. Forced evaporation cooling is 
one of several specific options with the potential of significantly in- 
creasing UT capacity and thereby reducing relative transmission 
costs. The development potential of a particular and novel configu- 
ration, the separated-phase, evaporation cooling (SPEC) concept, 
was investigated. In this concept forced-cooling would be provded 
by the evaporation of a halocarbon in the hollow conductors of a 
CGI cable system. The development potential of the SPEC concept 
for underground CGI cables was studied by addressing crucial is- 
sues associated with: coolant chemical stability; coolant distribu- 
tion techniques; and system economics. From these studies it was 
concluded that forced cooling permits significantly increased 
capacity, transmission capacity and transmission power density in 
compressed-gas-insulated underground cables which would reduce 
both capital and operating costs; the SPEC concept has the poten- 
tial of marginally superior performance and economic value com- 
pared with other cooling methods, but requires the innovation of a 
feasible coolant distribution system before it can beconsidered as a 
practical option. The combination of marginal economic potential 
and the requirement for extensive concept development provides 
no incentive to develop the SPEC concept at this time. 


12942 (PB—247141) Electric power transmission and distribu- 
tion systems: costs and their allocation. Baughman, M.L.; Bottaro, 
D.J. (Massachusetts Inst. of Tech., Cambridge (USA). Energy 
Lab.). Jul 1975. 45p. (MIT-EL—75-020). NTIS $4.00. 

The costs derived from installing, operating, and maintain- 
ing the transmission and distribution system have historically com- 
prised about 2/3 the total costs of producing and delivering elec- 


tricity to residential-commercial customers, and over 1/3 the total 
costs of supplying electricity to large industrial customers. An esti- 
mate is given of the costs of transmission and distribution for nine 
regions of the United States for the above two customer classes. 
These costs are detailed for six categories of equipment used in the 
transmission and distribution system, and the contribution to the 
total cost of each equipment category is determined. 


12943 (PB—252450) Research and development in transmis- 
sion and distribution for the electric utility industry. Final report, 1 
jJan—30 Nov 1975. Nicol, J.; Bzura, J.J.; Schwarm, E.; Underhill, 
B. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Jan 1976. 
Contract NSF-C928. 121p. (ADL—77929). NTIS $5.50. 

The study was performed to determine how federal support 
may be used most effectively in research and development of 
transmission and distribution systems for the electric power indus- 
try. Chapter I presents a brief survey of important technological 
developments in TandD (transmission and distribution) along with 
statistical data on TandD systems in the United States from 1944 
to the present time, with forecasts to 1980. The discussion makes 
it clear that electrical equipment manufacturers were primarily 
responsible for Rand up to the early 1970's. Chapter II is a finan- 
cial survey and analysis of TandD equipment manufacturers. Load 
growth and its effects on the industry are discussed. Chapter III 
describes the types of RandD facilities currently engaged in work 
on TandD systems and lists major facilities in the United States, 
Europe and Japan. Chapter IV contains both a discussion of histor- 
ical RandD trends in the industry and recommendations for federal 
RandD policy in the future. 


12944 (AD-A—019140) Optimum control in a long line of 
power transmissions. Lunkina, Yu.I. (Foreign Technology Div., 
Wright-Patterson AFB, Ohio (USA)). 8 Dec 1975. Translation of 
Trudy Frunzenskogo Politekhnicheskogo Instituta (Energetika) 
(USSR) n50 p183-193 1971. (FTD-ID(RS)I—2304-75). 21p. NTIS 
$3.50. 


No abstract available. (GRA) 


12945 Audible noise reduction. Pedersen, R.S. (San Diego Gas 
and Electric Co., CA). Transm. Distrib.; 28: No. 11, 28, 30-32, 
34(Nov 1976). 

A practical approach for prevention or correction of elec- 
tric power plant substation noise problems is presented. (PCS) 
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12946 (DEU—75-18) Activity report 1973/1974. Ist June 
1973 to 30th June 1974. (VGB Technische Vereinigung der Gross- 
kraftwerksbetreiber e.V., Essen (Germany, F.R.)). 1974. 207p. (In 
German). INIS. 

With figs., tabs. and refs Available from ZAED. 

A report is given on the VGB congress 'Power Plants 1974’ 
and the work of the VGB in meetings, main and specialist commit- 
tees, as well as on the activities of the main departments: thermal 
power plants, firings, chemistry in the power plant, materials and 
stresses, research as well as construction engineering. 


12947 (GKSS—76/E/1) Scientific-technical reports by the 
GKSS in 1975. (Gesellschaft fuer Kernenergieverwertung in Schiff- 
bau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1976. 28p. (In German). INIS. 

The scientific-technical reports of the GKSS, which are for 
the use within the GKSS (internal reports), are summarized in the 
I-series, whereas the E-series contains the publications suitable for 
external circulation and for exchange of information with other 
research facilities and industrial undertakings. The survey contains 
data on titles and authors of all GKSS reports published in the year 
1975. Of the external reports, abstracts and/or bibliographical data 
are reproduced in the appendix. 


12948 (Juel-Conf—17, pp 7-16) Do we need nuclear energy. 
Attempting a system-analytical answer. Voss, A. Nov 1975. (In 
German). 

10 figs.; 2 tabs.; 8 refs. 

In Profits and’ risks of nuclear energy. Lectures held at a 
seminar organized by the ‘Arbeitsgruppe Kernenergie-Information’ 
of the Kernforschungsanlage Juelich GmbH. 

The contribution deals with the present problems of energy 
supply, their origin, and the development prospects which can be 
detected. The explanation why it will still be necessary in the fu- 
ture to increase energy production is followed by a basic descrip- 
tion of the importance of nuclear energy and its alternatives. A 
rough outline of the side effects of the long-term use of the energy 
supply alternatives is also given. 


12949 (N—75-30649) Liquid-metal binary cycles for stationa- 
ry power. Gutstein, M.; Furman, E.R.; Kaplan, G.M. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Aug 1975. 33p. (NASA-TN-D—7955; 
E—8023). NTIS $3.75. 

The use of topping cycles to increase electric power plant 
efficiency is discussed, with particular attention to mercury and al- 
kali metal Rankine cycle systems that could be considered for 
topping cycle applications. An overview of this technology, possi- 
ble system applications, the required development, and possible 
problem areas ts presented. (auth) 


12950 (N—76-17640) Nuclear waste disposal utilizing a gase- 
ous core reactor. Paternoster, R.R. (Florida Univ., Gainesville 
(USA)). 1975. Contract NGL-10-005-089. 42p. (NASA- 
CR— 146418). NTIS $4.00. 

The feasibility of a gaseous core nuclear reactor designed to 
produce power to also reduce the national inventories of long-lived 
reactor waste products through nuclear transmutation was ex- 
amined. Neutron-induced transmutation of radioactive wastes is 
shown to be an effective means of shortening the apparent half 
life. (Author) (GRA) 


12951 (ORNL/TM—4471) Coupling technology for dual-pur- 
pose nuclear-desalting plants. Jones, J.E. Jr.; Anderson, T.D.; Reed, 
S.A. (Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Con- 
tract W-7405-ENG-26. 53p. Dep. NTIS $4.50. 

Although the basic technology for the various components 
of nuclear dual-purpose plants is reasonably well developed, the 
techniques of coupling the elements together to form a reliable, 
economical system that will satisfy the diverse operating require- 
ments are not well established. The purpose of the study reported 
is to examine the technical, economic, and safety considerations in 
coupling nuclear power plants with distillation units to form a 
dual-purpose power and water distillation plant. The basic coupling 
arrangement required to provide a large-scale dual-purpose water 
plant is to supply steam to the water plant from the exhaust of a 
back-pressure turbine. The principal component at the interface 
that may require major research and development is the back-pres- 
sure turbine. To satisfy the operational requirements, two major 
auxiliary systems will be needed. These are: (1) a prime-steam 
bypass system, and (2) auxiliary condensers. These systems will 
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provide a degree of independence between water and power 
production and can be justified economically. 


12952 Atomic industry in the FRG. Moldenhauer, B. Bi. 
Dtsch. Int. Polit.; No. 10, 1087-1104(1975). (In German).- 

| fig.; 4 tabs.; 34 refs. 

National and international relations and interconnections of 
the public and industrial nuclear institutions and the economic 
grounds for founding these institutions are described. The con- 
certed efforts of state and industry are explained taking the setting- 
up of nuclear control and management as an example. It is 
described how promotion by the state and the atomic programmes 
were set up and how initial national concentration and cenfraliza- 
tion processes came to be the preconditions for the transition to 
multinational projects and organizations. The development of cer- 
tain reactor lines took place on the basis of economic political 
constellations, and not so much on.material and technical grounds. 


12953 Energy transport and energy supply. Schulten, R.; Ku- 
geler, K.; Barnert, H. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany). Inst. fuer Reaktorentwicklung). /SU Mitt.; 4: No. 
1, 116-134(1975). (In German). 

7 figs.; 5 refs. 

The main issues of the paper are: (a) the energy market of 
the FRG, (b) concepts of nuclear energy supply, and (c) the 
development of HTR reactors in the FRG. 


12954 Performance analysis on nuclear power plants from 
operating experience data - 1974. Fattah, A.; Raisic, N.; Skjoel- 
debrand, R. (International Atomic Energy Agency, Vienna 
(Austria). Div. of Nuclear Power and Reactors). pp 703-706 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab. Short communication only. 


12955 New findings in the BBR model planning. Grundke, E. 
(Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (F.R. Ger- 
many)). pp 640-643 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 3: Design, construction and operation of nuclear 
power plants and their components. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs. 

The experience gained with model planning of nuclear 
power stations suggests that these models may also prove useful in 
future projects. 


12956 Availability statistics of nuclear power stations. Moraw, 
G.; Pinter, M.; Szeless, A. (Kernkraftwerk Planungsgesellschaft 
m.b.H., Vienna (Austria)). pp 695-698 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construction and 
operation of nuclear power plants and their components. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 3 tabs.; 9 refs. Short communication only. 


12957 Sea water desalination and steam generation with 
nuclear energy. A comparison and study of two possible circuits of a 
compound system with pass-out condensation or back-pressure tur- 
bine. Erdoedy, I.; Kuenstle, K. (Kraftwerk Union A.G., Erlangen 
(F.R. Germany)). pp 837-840 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 4: Reactor concepts and economics. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar- 
1976). 

3 figs. 

Two flow diagrams for compound systems with pass-out 
condensation and back-pressure turbines are compared and 
analyzed. 


12958 Process steam production by a single-purpose heating 
reactor. Kotakorpi, J.; Tarjanne, R. (Valtion Teknillinen Tut- 
kimuskeskus, Helsinki (Finland)). pp 829-832 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 ref. 
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Some examples for process steam applications at tempera- 
tures under 200°C, a heating reactor plant description, heat 
production cost calculations, and comparisons of these values, with 
the corresponding values for fossil-fuelled power stations are 
presented. 


12959 Nuclear long-distance energy. Teggers, H.; Theis, K.A. 
pp 165-182 of In Brown coal utilization. Research and develop- 
ment. Duesseldorf, F.R. Germany; Verl. Braunkohle (1976). (In 
German, English) 

8 figs.; 4 refs. 

Even in modern industrial countries the greatest part of the 
secondary energy is needed on the heat market, the most in form 
of fossil fuels. A transport system of nuclear heat by means of 
chemical energy is described, the so-called nuclear long-distance 
energy. There are also given heat costs for different system vari- 
ants. 


12960 Three decades of India’s nuclear research. J. Ind. Trade; 
26: No. 1, 12-17(Jan 1976). 

Three decades of India’s Atomic energy program which is 
aimed at attaining self-reliance in the skills, materials, and the 
technology of nuclear energy has been discussed. Research and 
development work being done at BARC is reported. Operation of 
various research reactors and power reactors has been dealt and 
various new research facilities being set up in India are reported. 


12961 How the Nuclear Power Company is being organised. 
Masters, R. Nucl. Eng. Int.; 21: No. 242-243, 58-59(Apr 1976). 

With the start-up of the first AGRs and the reference design 
for the SGHWR almost complete, Britain’s single nuclear design 
and construction company has reached an important stage in its 
development. The factors influencing the way the company is 
structured and how priorities for present and future work are 
determined, are discussed. 


12962 Atomic energy 1945-1952 - an involved view. Wilson, 
W.L. Energy World; No. 27, 7-1 1(May 1976). 

The setting up of the Atomic Energy Research Establish- 
ment, Harwell, the Atomic Weapons Research Establishment, Al- 
dermaston, and the production works at Springfields, Windscale 
and Capenhurst is described. Some of the problems that arose, in- 
cluding liquid waste disposal, handling of radioactive material and 
ventilation systems and their solution, are outlined. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 13242, 13409, 13422, 13425, 
13431, 13462, 13493, 13500, 13504, 13526, 13527, 13528, 
13529, 13534, 13535, 13540, 13545, 13551, 13552, 13553, 
13565, 13566, 13577, 13580, 13598, 13604, 13610, 13612, 
13613, 13615, 13616, 13617, 13643, 13646, 13652 


12963 (AED-Conf—75-564-001) Subsequent treatment of con- 
tinuously produced solids from water purification plants. von 
Oppel, C. (Vereinigte Saar-Elektrizitaets-A.G., Saarbruecken (F.R. 
Germany)). 1975. l1p. (In German). (CONF-7510137—3). INIS. 

From VGB conference chemistry in power stations; Essen, 
German, Federal Republic of (F.R. Germany) (29 Oct 1975). 

3 figs.; 2 tabs. Available from ZAED. To be published in 
VGB-Kraftwerkstech. 

The solid yield in the processing of cooling water for 1,300 
MW nuclear power plants with a 4-fold concentration and 5,200 
m*/h additional water consumption, the drainage process and func- 
tioning of the forced sedimentation, pressure filtration, and filtra- 
tion after coagulation are described. 


12964 (AED-Conf—75-564-002) Experiments with 

compounds for the treatment of cooling water. Resch, 
G.; Burgmann, F. (Vereinigte Elektrizitaetswerke Westfalen A.G. 
(VEW), Dortmund (F.R. Germany)). (Vereinigte Elektrizitaet- 
swerke Westfalen A.G. (VEW), Dortmund (Germany, F.R.)). 
1975. 9p. (In German). (CONF-7510137—4). INIS. 

From VGB conference chemistry in power stations; Essen, 
German, Federal Republic of (F.R. Germany) (29 Oct 1975). 

8 figs.; 5 refs. 

The stabilizing effect of organic phosphorus compounds has 
been investigated. The results obtained, however, do not enable 
statements as to the behaviour of the precipitating calcium car- 
bonate beyond the stabilizing limit. It is possible that in the 
presence of hardness stabilizers, precipitating calcium carbonate, 
due to its specific solid structure, does not form hard, adhesive 
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deposits, but soft, loose ones with coatings removable by continu- 
ous pipe cleaning systems. The stabilizing effect of hardness stabil- 
izers is not the only criterion responsible for its value. The type 
= ~ yarn of the precipitated calcium carbonate must be con- 
sidered. 


12965 (AED-Conf—75-576-001) Stresses in the KKB contain- 
ment measured in the course of analytic and experimental investiga- 
tions with transient loads. Winkel, G.; Kaiser, A. (Kraftwerk Union 
A.G., Offenbach (Germany, F.R.)). 1975. 8p. (In German). 
(CONF-7511102—1). INIS. 

From International FEM congress; Baden-Baden, German, 
Federal Republic of (F.R. Germany) (17 Nov 1975). 

15 figs.; 5 refs. 

Time-correlated dynamic loads and stress histories on the 
containment were measured during condensation tests. A spatial 
and in the direction of the circumference non-rotation-symmetri- 
cally distributed load profile was thus determined. For optimum 
test planning, pre-calculations and post-calculations after the tests 
were carried out with a F-E programme (MESY). The results of 
the analytical and experimental investigations are compared and 
critically evaluated. 


12966 (IKE—4-52e) Calculation of a pressurized-water reactor 
and a boiling-water reactor fuel rod cluster using the finite element 
method with first order triangular elements. Birkhold, U.; Schmidt, 
F.A.R. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Ker- 
nenergetik ). Jul 1975. SSp. (In German). INIS. 

12 figs.; 8 tabs.; 5 refs. 

The FEM-2D programme was used to solve the two-dimen- 
sional, time-independent diffusion equation in multi-group form. 
FEM-2D stands for Finite Element Method two-dimensional Diffu- 
sion. Triangular elements with linear flow statement were chosen 
to describe the given geometrical figure - a pressurized-water reac- 
tor (PWR) type Biblis and a boiling-water reactor fuel rod cluster 
with 5 x 5 fuel rods. Calculations were performed with 301 and 
1,204 elements in the pressurized-water reactor, and the boiling- 
water reactor fuel rod cluster with 900 or 1,296 elements. Calcula- 
tions with FEM-2D with triangular elements of the 2nd order and 
calculations of the KWK with the computer programmes MEDIUM 
and EXTERMINATOR for the PWR or PDQ for the BWR fuel 
rod cluster were available for comparison. The results were most 
satisfactory. 


12967 (K-OP—207) BWR fuel recovery economics. Ledford, 
S.G.; Gift, E.H. (Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). 9 Aug 1976. Contract W-7405-ENG-26. 20p. Dep. NTIS 
$3.50. 

The purpose of the study is to gain insight into the incen- 
tives for recovery of the fissile values in spent LWR fuel. The plu- 
tonium "‘indifference value,’’ associated '’breakeven’’ reprocessing 
cost, and overall fuel cycle costs have been estimated as functions 
of the price of U,O,, the price of uranium enrichment, and of the 
cost of fabricating mixed oxide fuel assemblies relative to UO, 
fabrication. The effects of spent fuel storage costs on fuel cycle 
and breakeven reprocessing costs have also been calculated. The 
plutonium indifference value represents the value at which a reac- 
tor operator is indifferent either to recovery and reuse of plutoni- 
um (and uranium) or to recovery and sale of plutonium and urani- 
um. The breakeven reprocessing costs represent the price that a 
reactor operator could afford to pay for reprocessing and waste 
management (combined), such that his total fuel cycle cost is the 
same with or without recovery. 


12968 (NEDO— 20944) BWR/4 and BWR/S fuel design. Gros- 
senbacher, R.J.; Holtzclaw, K.W.; Rawlings, J.C.; Stier, N.S. 
(General Electric Co., San Jose, Calif. (USA). BWR Projects 
Dept.). Sep 1976. 310p. General Electric Co., San Jose, CA. 

The core and fuel design is described for the BWR/4 and 
BWR/S5 plants which utilize the fuel design similar to that adopted 
for BWR/6. All of the data and the description described cover 
only BWR/4 and BWR/S5 C and D lattice fuel on a generic basis. 
The fuel designs are identical for both BWR/4 and BWR/S plants. 
A description of the bundle design and core arrangements for the 
three standard BWR/4 and BWR/S5 plant sizes is included. Per- 
formance data are presented for three standard bundle designs and 
each standard plant design. For those parameters which are not 
sensitive to core size, typical data are used. 


12969 (NEDO—21159-1) Airborne releases from BWR's for 
environmental impact evaluations. Amendment 1. Marrero, T.R. 
(General Electric Co., San Jose, Calif. (USA). BWR Projects 
Dept.). Sep 1976. 58p. General Electric Co., San Jose, CA. 

Revised data on releases of iodine-131 and other gaseous ef- 
fluents from General Electric BWR’s are presented. 
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12970 (ORNL/NUREG—1) Test of 6-in.-thick pressure ves- 
sels. Series 3: intermediate test vessel V-7. Merkle, J.G.; Robinson, 
G.C.; Holz, P.P.; Smith, J.E.; Bryan, R.H. (Oak Ridge National 
Lab., Tenn. (USA)). Aug 1976. Contract W-7405-eng-26;NRC- 
INA-40-495-75. 123p. Dep. NTIS $6.00. 

The test of intermediate test vessel V-7 was a crack-initia- 
tion fracture test of a 152-mm-thick (6-in.), 990-mm-OD (39-in.) 
vessel of ASTM A533, grade B, class | steel plate with a sharp 
outside surface flaw 457 mm (18 in.) long and about 135 mm (5.3 
in.) deep. The vessel was heated to 91°C (196°F) and pressurized 
hydraulically until leakage through the flaw terminated the test at 
a peak pressure of 147 MPa (21,350 psi). Fracture toughness data 
obtained by testing precracked Charpy-V and compact-tension 
specimens machined from a prolongation of the cylindrical test 
shell were used in pretest analyses of the flawed vessel. The vessel, 
as expected, did not burst. Upon depressurization, the ruptured 
ligament closed so as to maintain static pressure without leakage at 
about 129 MPa (18,700 psi). 


12971 (ORNL/Sub—2913-2) Appropriate nominal stresses for 
use with ASME Code pressure-loading stress indices for nozzles. 
Rodabaugh, E.C. (Battelle Columbus Labs., Ohio (USA)). Jun 
1976. Contract W-7405-Eng-26-NRC-INA-40-495-75. 60p. Dep. 
NTIS $4.50. 

For Oak Ridge National Lab., TN. 

This program is part of a cooperative effort with industry to 
develop and verify analytical methods for assessing the safety of 
nuclear pressure-vessel and piping-system design. The study of 
nominal stresses and stress indices described is part of a continuing 
study of design rules for nozzles in pressure vessels being coor- 
dinated by the PVRC Subcommittee on Reinforced Openings and 
External Loadings. Results from these studies are used by ap- 
—_— ASME Code groups in drafting new and improved design 
rules. 


12972 (PB—247518) An engineering fracture mechanics anal- 
ysis of the Pilgrim 1 nozzle-to-pressure vessel weld discontinuities. 
Technical report. Besuner, P.M. (Failure Analysis Associates, Palo 
Alto, Calif. (USA)). Oct 1975. 22p. (FAA—75-4-7). NTIS $3.50. 

The influence function (IF) method of calculation of stress 
intensity factor is applied to the case of a semicircular surface 
crack, of radius a, used to model a discontinuity revealed by in- 
service inspection of a nozzle-to-shell weld in the Pilgrim I pres- 
sure vessel. The calculations obtained for two complex thermal 
stress distributions and a combined stress distribution encountered 
in the nozzle weld, are compared with previous calculations based 
upon the ‘Evaluation of Flaw Indications’ method described in the 
ASME Boiler and Pressure Vessel Code. It is shown that a substan- 
tial difference exists between the values calculated by the Code 
method and the IF method, except, coincidentally, in the vicinity 
of the specific flaw size (a * 0.9 in.) revealed by inspection of the 
Pilgrim vessel. For crack sizes substantially greater than 1.0 in., 
values calculated by the Code method are significantly larger than 
those calculated by the IF method. The IF method has the poten- 
tial to improve and affect the conclusions of future analyses of 
structures with imperfections. (GRA) 


12973 (PB—249622) Advanced recycle methodology program. 
Eich, W.J. (Nuclear Fuel Services, Inc., Erwin, Tenn. (USA)). Dec 
1975. SSp. NTIS $4.50. 

In earlier work on this project preliminary specifications 
were outlined for a system of computer code modules for the anal- 
ysis of light water reactor core physics, including thermal-hydraulic 
performance. The period of performance of this contract has been 
extended through January 31, 1976 (contract effective May 1, 
1974), and additional work has been scoped. The body of this re- 
port summarizes the main accomplishments of the project through 
November 1975. (GRA) 


12974 (PB—251443)  Radioiodine source and _ other 
radionuclide effluent measurements at nuclear power plants. 
Progress report. Pelletier, C.; Barefoot, E.; Cline, J.; Emel, W. 
(Nuclear Environmental Services, Rockville, Md. (USA)). Jan 
1976. 130p. NTIS $6.00. 

Comprehensive measurements are being performed within 
nuclear power plants (three Boiling Water Reactors, BWRs, and 
four Pressurized Water Reactors, PWRs) to collect radioiodine and 
other radionuclide data as part of a research project to develop in- 
formation and test models on emission sources and transport 
mechanisms to permit greater accuracy in predicting the fate of 
radioiodine materials within nuclear power plants. This report, on 
project RP 274-1, contains data accumulated for the —_— April 
through August 1975 from the following three BWRs: Oyster 
Creek (640 MW(e) BWR2-Mark 1), Monticello (545 MW(e), 
BWR3-Mark 1), and Vermont Yankee (540 MW(e), BWR4-Mark 
1). Sampling began in August 1974 and will be completed in 
December 1975 for the BWRs. PWR measurements have started at 
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the Ginna and the Three Mile Island Nuclear Power Plants, and 
the third and fourth plants are in the process of being selected. 
The PWR measurements will be completed early in 1977. (GRA) 


12975 (PB—251717) Calculation of releases of radioactive 
materials in gaseous and liquid effluents from boiling water reactors 
(BWR-GALE code). (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Standards Development). Apr 1976. 
138p. (NUREG—0016). NTIS $6.00. 

The document describes a computerized mathematical 
model for calculating the release of radioactive material in gaseous 
and liquid effluents from nuclear power plants using boiling water 
reactors. The model is known as the ‘BWR-GALE Code.’ (GRA) 


12976 Heat exchanger of a boiling water reactor. Sumida, I. 
(to Hitachi Ltd.). Japanese Patent 1974-28,875/B/. 27 May 1969. 
4p. (In Japanese). 

A boiling water reactor heat exchanger must have a high 
degree of hydraulic stability with a low possibility of burnout. This 
invention has been developed in view of the necessary conditions. 
The heat exchanger is divided into two sections, one of which has 
its coolant outlet constructed and opposed to the coolant inlet of 
the other heat exchange section. The coolant flows through one 
section of the heat exchange and then through the other section. A 
portion of the unvaporized coolant is led from the coolant outlet at 
the coolant inlet of the other heat exchange section. It is drawn 
into the coolant inlet of the other heat exchange section by the 
ejector action of the coolant. With the heat exchanger of this in- 
vention, it is possible to greatly increase the output of the reactor. 


12977 Fuel element for a light water reactor. Ito, T.; Kagawa, 
T. (to Tokyo Shibaura Electric Co. Ltd.). Japanese Patent 1974- 
7,833/B/. 5 Jun 1969. Sp. (In Japanese). 

High burn-out heat flux is obtained by applying a large com- 
bination of baffle plates so that a light water reactor fuel element 
can be effective when the steam shows a high weight ratio. A 
number of baffle plates are provided in the coolant flow passage 
formed in the periphery of the fuel rod so as to mount an orifice; 
with the gaseous phases and liquid phases is throttled and ex- 
panded locally in the flow passage to mix gas and liquid equally. 
Consequently the heating surface is not only covered with the 
gaseous phase, but the liquid phase also is caused to effectively 
contribute to the cooling. Furthermore, the high burn-out heat flux 
is also accomplished at high steam weight ratio. The flow re- 
sistance of the coolant is increased by the baffle plates to prevent 
hydraulic oscillation in the boiling flow passage. The increase in 
burn-out heat flux of the fuel element makes it possible to manu- 
facture a core of high output density. A plurality of baffle plates 
allows the burn-out heat flux to be more effective when the steam 
weight ratio increases. Decreasing the influence of the steam 
weight ratio makes it possible to manufacture a core with a 10% to 
30% higher steam weight ratio. The prevention of hydraulic oscil- 
lation allows the core to be safely operable. i 


12978 Improvements in crossed-flow surface thermal exchanges 
using the vaporization heat of a heating fluid. (to Fives-Cail-Bab- 
cock). French Patent 2,247,691/A/. 11 Oct 1973. 12p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to crossed-flow heat exchangers in 
which the condensable heating fluid flows along a bundle of tubes. 
Hair-pin tubes form an outer group A and an inner tube B, the 
tube individual thermal charges being equal, or almost equal, in 
the latter group. The heating fluid sequentially flows through group 
A, then group B, which prevents the tubes from being clogged by 
the condensate. This can be applied in particular to steam driers 
superheaters in power stations, in particular nuclear power sta- 
tions. 


12979 Reactor removable auxiliary cover for handling fuel-ele- 
ments. Costes, D. (to CEA). French Patent 2,251,080/A/. 8 Nov 
1973. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a removable auxiliary cover for han- 
dling fuel-elements in a nuclear-reactor. The cover comprises a 
first plug adapted to rest, by the periphery, on the upper flange of 
the peripheral sleeve. The first plug carrying a second plug off-cen- 
tered with respect to the reactor-axis, the second plug being pro- 
vided with a vertical guide-channel and means for causing the first 
plug to rotate with respect to the sleeve and causing the second 
plug to rotate with respect to the first plug. This is applicable to 
vertically-charged pressurized-water, or boiling-water reactors. 


12980 Device for restricting accidental overpressures in an en- 
closure, in particular in a nuclear reactor containment enclosure. 
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Gaouditz, N.; Le Borgne, E.; Mogavero, R. (to CEA). French 
Patent 2,254,972/D/. 12 Dec 1973. I1p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for restricting accidental 
overpressures in an enclosure, in particular in a nuclear-reactor 
containment enclosure. That structure comprises a first enclosure 
containing the nuclear reactor and a strong second enclosure sur- 
rounding the former, the space therebetween being filled by a 
volume of liquid water with air-cushion thereabove, communica- 
tion between the two enclosures being ensured by water-dipped 
conduits. The device for restricting overpressures within the ex- 
tremities of the conduits dipped in the water filling the inter- 
mediate space are immersed at levels which vary from one conduit 
to the other. This can be applied to boiling reactors or to pres- 
surized-water reactors. 


12981 Improvement in devices for restricting accidental over- 
pressures in an enclosure, in particular in a nuclear reactor contain- 
ment structure. Gaouditz, N.; Le Borgne, E.; Mogavero, R. (to 
CEA). French Patent 2,254,973/D/. 12 Dec 1973. 10p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of improvements in devices for restrict- 
ing accidental overpressures in an enclosure, in particular in a 
nuclear-reactor containment structure. structure comprises 
two enclosures being ensured by water dipped conduits and injec- 
tion nozzles. The improvements consist in providing in parallel 
relationship to the axis of the respective conduit and ensuring the 
separation of the steam output in the conduit by breaking the bub- 
bles generated. This can be applied to boiling reactors or to pres- 
surized water reactors. 


12982 (GERRSR—21(Vol.1)) Compilation and comparative 
examination of existing guidelines and specifications for the design, 
fabrication, testing, and inspection of steel pressure vessels for reac- 
tors. Final report. Volume 1. (Institut fuer die Wirtschaftliche 
Loesung von Sicherheitsfragen (IWS), Luxembourg). Dec 1974. 
Translation of EUR—5402d(Vol.1). 132p. NTIS. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 


12983 (GERRSR—21(Vol.2)) Compilation and comparative 
examination of existing guidelines and specifications for the design, 
fabrication, testing, and inspection of steel pressure vessels for reac- 
tors. Final report. Volume 2. (Institut fuer die Wirtschaftliche 
Loesung von Sicherheitsfragen (IWS), Luxembourg). Dec 1974. 
Translation of EUR—5402d(Vol.2). 269p. NTIS. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 


12984 Recommendations of the Reactor Safety Commission 
(RSC). Pt. 3. Nuclear power plant Lingen (KWL). /RS Kurz-Inf., 
Reihe C; No. 7, 4-5(1975). (In German). 

The nuclear power plant Lingen, after a repair of the steam- 
to-steam heat exchanger, is to take up operation again. The RSC 
has no objections to this as long as the ‘reactor pressure vessel’ 
subcommittee reaches a positive attitude. There is also the 
question, however, of to what extent safety technical new 
knowledge is required which must be investigated and available 
within a measured time limit. 


12985 Sealing device for shafts. Lacoste, B.L.; McCloskey, 
T.H. (to Westinghouse Electric Corp.). French Patent 
2,258,575/A/. 17 Jan 1975. Priority date 17 Jan 1974, United 
States of America (USA). 10p. (In French). 

The invention relates to a sealing device for a rotary shaft 
submitted to variable forces able to bend said shaft. The shaft ex- 
tends through an opening in a casing and carries a ring comprising 
radial sealing surfaces adapted to engage axially moving sealing 
members, the latter being in sealed engagement with the casing 
and defining a sealing chamber to which is fed a pressurized seal- 
ing fluid. In that device, the shaft can be submitted to an impor- 
tant bending without inducing any axial movement, or with a small 
axial movement of the sealing members. This can be applied to 
butterfly-valves used in nuclear power stations. 


12986 Measurement of the effective values of the alpha coeffi- 
cient of *U for the VK-50 reactor. Gabeskiriya, V.Ya.; Novikov, 
Yu.B.; Sadulin, V.P. At. Energ. (USSR); 38: No. 2, 110(Feb 
1975). (In Russian). 

Letter-to-the-editor; for English translation see the journal 
Sov. J. At. Energy. 
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12987 Nuclear fuel element. Klepfer, H.H. (to General Electric 
Co.). French Patent 2,260,850/A/. 11 Fet 1975. Priority date 11 
Feb 1974, United States of America (USA). 15p. (In French). 

Description is given of a fuel element devoid of local 
stresses due to friction between the nuclear fuel and the clad. It 
comprises a layer of a material with a high lubricating power inter- 
posed between an alongated clad and a metal jacket with a small 
neutron capture cross-section, nuclear fuel partly filling the clad, a 
fuel-retaining device and caps fixed to both ends of the clad, 
respectively. This can be applied to fuel elements containing urani- 
um or plutonium compounds. 


12988 Nuclear fuel element. Thompson, J.R.; Rowland, T.C. 
(to General Electric Co.). French Patent 2,260,849/A/. 11 Feb 
1975. Priority date 11 Feb 1974, United States of America (USA). 
17p. (In French). 

Description is given of an element without mechanical in- 
teractions between the clad and the nuclear fuel, comprising a clad 
insulated from fission products and having an increased maximum 
axial thermal gradient. That element comprises a clad, nuclear fuel 
partly filling the clad so as to define an inner cavity and an inner 
space between the clad and the fuel, a retaining-member placed in 
the inner cavity, a sealed cap at each clad extremely and a jacket 
of refractory metal in the inner space between the clad and the 
fuel. 


12989 Nuclear reactor piping. Lovincic, M. (to Licentia Paten- 
Verwaltungs-G.m.b.H.). German(FRG) Patent 2,339,922/A/. 6 
Mar 1975. 7p. (In German). 

1 fig. 

The coolant pipes, e.g. the main-steam pipe and the feed- 
water pipes, of a LWR are contained in protective pipes in order 
to avoid coolant losses. These protective pipes, held at a distance 
from the lines by spacers, are normally unpressurized. In case of a 
break or leakage of the inner pipes, however, they take up the 
function of these without significant loss of coolant. For this, they 
are closed on both ends; one of the closing walls is usually the wall 
of the pressure vessel. 


12990 Experiences for construction and preoperation test of 
Shimane nuclear power station. Niki, Y. (Chugoku Electric Power 
Co. Inc., Hiroshima (Japan)); Taniguchi, T. Karyoku Genshiryoku 
Hatsuden; 26: No. 4, 365-378(Apr 1975). (In Japanese). 

Shimane nuclear power station of Chugoku Electric Power 
Company has begun its commercial operation on March 29, 1974 
after the construction period of 49.5 months. The fundamental 
construction process which Chugoku Electric Power Company and 
Hitachi Ltd. had agreed was 45 month process, which was the 
readjustment of the construction process which General Electric 
Company had presented for preceding nuclear power plants in 
Japan and its results. The achieved construction and test process 
required 49.5 months with 4.5 months delay. This delay occurred 
in two points. The one was caused by the ‘’upside down’’ problem 
of control rods which had been imported from G.E. The another 
was caused by the restriction of the rate of load increasing. Fuel 
charging which indicates the substantial finish of construction 
works, had begun at May I, 1973 on schedule. Therefore it can be 
said that the construction works had been carried out just accord- 
ing to the fundamental process. However, analyzing the result of 
progress, the pressure test of a reactor containment vessel and the 
set-up and the first pressure test of a reactor pressure vessel led 
the schedule by about 2 months. On the contrary, the subsequent 
works delayed by just that leading time. 


12991 Recommendation of the reactor safety commission on its 
101. meeting on 22. January 1975. Bundesanzeiger; 27: No. 99, |- 
2(Jun 1975). (In German). 

The RSK recommends to the BMI the resumption of the 
trial operation to 80% of the rated capacity without using control- 
rod worth minimizers. Conditions of the recommendation: (1) In- 
service inspection of the reactor pressure vessel; (2) integrity of 
the scram accumulator; (3) reliability of the core emergency cool- 
ing; (4) rod-drop accident with a drop path up to 21 cm; (5) 
tolerance analysis of the emergency cooling excitation of the reac- 
tor protection system; and (6) leak rate testing in the pressure sup- 
pression system. 


12992 Nuclear-thermal-hydraulic characteristics of BWR fuel 
bundles. Doi, K.; Kiguchi, T.; Uchikawa, S.; Takeda, R. (Hitachi 
At. Energy Res. Lab., Japan). J. Nucl. Sci. Technol. (Tokyo); 12: 
No. 8, 526-528(Aug 1975). 

A 3-dimensional computer program for calculating the 
nuclear, thermal and hydraulic characteristics of BWR fuel bundles 
has been developed. This program permits detailed evaluation of 
the effects of differences in void distribution and control rod posi- 
tions on power distribution in the bundles. 4 refs. 
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12993 Void detection in BWR by noise analysis. Ando, Y.; 
Naito, N.; Tanabe, A.; Kitamura, N. (NAIG Nucl. Res. Lab., 
Kawasaki-shi, a J. Nucl. Sci. Technol. (Tokyo); 12: No. 9, 
597-599(Sep 1975). 

Power reactor noise measurements were performed on the 
TEPCO-1 (BWR) in 1972. Neutron noise signals from the LPRM 
(Local Power Range Monitor) located along the axial and radial 
directions in the core were measured, and power-spectral-density 
functions (PSD),  cross-spectral-density functions (CSD), 
coherence functions and cross-correlation functions were analyzed. 
3 refs. 


12994 Experiment on local power peaking in BWR type fuel 
assembly. Kobayashi, I.; Tsuruta, H.; Matsuura, S. (Japan At. Ener- 
gy Res. Inst., Tokai-mura). J. Nucl. Sci. Technol. (Tokyo); 12: No. 
10, 650-657(Oct 1975). 

Local power peaking was measured by gamma-scanning in 
BWR type fuel assemblies under cold clean conditions using the 
zero-power critical facility TCA. The horizontal power distribution 
in an assembly was examined on several loading patterns made of 
1.9, 2.1, 2.3 and 2.6% *%U enriched UO, fuel rods. The power 
depression was correlated with the lowered value enrichment in a 
fuel rod loaded in the assembly to replace one of normal en- 
richment. The results show that the local power peaking factor can 
easily be depressed down to 1:3 by suitable arrangment of depleted 
fuel rods in the assembly, while more elaborate manipulation is 
required to reduce it below 1.2. 


12995 Irradiation swelling, creep and thermal-stress analysis of 
LWR fuel elements, computer code ISUNE-2. Ma, B.M. (Iowa State 
Univ. of Science and Technology, Ames (USA). Dept. of Nuclear 
Engineering). Nucl. Eng. Des.; 34: No. 3, 361-378(Nov 1975). 

The irradiation swelling, creep, and thermal-stress analysis 
of light-water reactor (LWR) oxide (UO,) fuel elements is 
analyzed. The analysis is based on the basic physical and mathe- 
matical assumptions and the experimental data of the fuel and 
cladding (or canning) materials. In the analysis, the nuclear, physi- 
cal, metallurgical, and thermo-mechanical properties of the fuel 
and cladding materials under irradiation environment are examined 
carefully. The objectives of the paper are mainly (1) to formulate 
and carry out the irradiation swelling, irradiation creep, and ther- 
mal-stress analysis of fuel elements for LWR power reactors, and 
(2) to develop a computer code which will facilitate the computa- 
tions for fuel element design, safety analysis, and economic op- 
timization of the power reactors. In a general procedure of the 
analysis, the irradiation swelling, irradiation creep, temperature 
distribution, etc. in the fuel and cladding of the oxide fuel ele- 
ments during the reactor in operation are studied. 


12996 Irreversible pressure losses in two-phase flow systems. 
Polomik, E.E. (General Electric Co., San Jose, Calif. (USA). 
Atomic Power Equipment Dept.). Nucl. Eng. Des.; 35: No. 1, 29- 
40(Dec 1975). 

An energy rate method is used to derive an equation for the 
irreversible pressure loss in two-phase flow. The pressure loss is 
found to be a function of the components’ density, viscosity, quali- 
ty, and the slip ratio or cross-sectional area fraction of the vapor; 
covers the entire quality range; and reduces to the proper equation 
for one-phase flow. The equation has a trend similar to the Mar- 
tinelli-Nelson curve, but modifications have been incorporated to 
fit it to data with more accuracy. The equation, evaluated for 
steam-water, provides a method for calculation of interfacial losses 
and the individual losses in the vapor and liquid. Refitting of two 
factors to data is expected to allow extension to other two-phase, 
one-component flows, or to two-phase, two-component flows. 


12997 Separation of inert fission gases from off-gases from 
nuclear power plants by low-temperature distillation. Glatthaar, R. 
(Linde A.G., Hoellriegelskreuth/Muenchen (F.R. Germany). 
Werksgruppe Tieftemperatur und Verfahrenstechnik). pp 343-346 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 5 refs. Short communication only. 


12998 Theoretical determination of the decay heat of a LWR 
core. yom og G.; Koerber, H.; Schmidt, F.; Unger, H. (Stuttgart 
Univ. (TH) (F.R. Germany). Inst. fuer Kernenergetik). pp 95-98 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: 
Reactor design and experiments. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 
Hook From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
). 
3 figs.; 6 refs. 
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The after-heat curve of the ANS standard is today still deci- 
sive in reactor designing. It is essentially based on experimental in- 
vestigations. The accuracy of the curve given in the ANS standard 
of +20%, -40% in the period of 10° seconds after shutdown is par- 
ticularly critically judged. Thus the question to what extent the 
after-heat curve of the ANS standard can be confirmed by calcula- 
tion and to what extent such a large error can be justified is dealt 
with in the investigation. 


12999 Verification of the 3-dimensional reactor model by a 
comparison with recent measurements. Strohbach, P.; Dyck, H.P.; 
Emmert, K. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). 
pp 59-62 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs. 

The simulation of the operational behavior of a large boil- 
ing-water reactor with a computer model requires the integration 
of several fields of technology. The great spatial variation of the 
moderator density does not enable separation of the neutron 
kinetic from the thermohydraulic behaviour. It is therefore neces- 
sary from the start to calculate the BWR in three dimensions. An 
economical solution to the problem is achieved by a coarse-mesh 
method which also takes into account the heterogeneous charging 
of the reactor core in the higher cycles. 


13000 Dynamic loads on the KWU pressure suppression system 
in consideration of the pressure vessel behaviour. Koch, E.; Sobott- 
ka, H.; Weisshaeupl, H.; Winkel, G. (Kraftwerk Union A.G., Erlan- 
gen (F.R. Germany) ). pp 155-158 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs. Short communication only. 


13001 Phase analysis on simulated LWR fuel rods and its 
evaluation with the aid of constitution studies in the system urani- 
um-zirconi ygen. Politis, C. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany). Inst. fuer Material- und Festkoerper- 
forschung). pp 272-275 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 1: Reactor design and experiments. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs.; 3 refs. Short communication only. 





13002 Power ramp tests IFA 407 on the operational behaviour 
of LWR fuel rods following rapid power increase. Vogl, W.; 
Gaertner, M. (Kraftwerk Union A.G., Erlangen (F.R. Germany). 
Reaktortechnik); Ruyter, I.; Pott, G. (Kernforschungsanlage 
Juelich G.m.b.H. (F.R. Germany). Zentralabteilung Brennelement- 
und Bestrahlungstechnologie). pp 454-457 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel 
cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 3 tabs.; 2 refs. Short communication only. 


13003 Acoustic monitoring system for PWRs and BWRs - 
design and operational experience. Dio, W.H.; Geissler, K.; Stoel- 
ben, H. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 
573-576 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs. Short communication only. 


13004 Fire protection principles in the BWR 75. Kraemer, W. 
(ASEA-ATOM AB, Vaesteraas (Sweden)). pp 655-658 of In Reac- 
tor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, 
construction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


3 figs. Short communication only. 





MAR. 31, 1977 


13005 Special reactor physical requirements made on the 2nd 
cycle of operation of W nuclear power station. Pohl, P.; 
Kilian, P.; Dyck, H.P. (Kraftwerk Union A.G., Erlangen (F.R. Ger- 
many)). pp 200-203 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section |: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 1 tab.; 3 refs. 

The charge of the reactor core under the tightened condi- 
tion of ‘keeping below the maximum permissible loads’ (flat power 
distribution) and the experience gained during start-up and opera- 
tion is described. 


13006 Experience with the *‘Na tracer technique in the deter- 
mination of the steam moisture. Stoeckert, H.; Laubenheimer, J.; 
Martin, J.; Richter, H.; Schweighofer, W. (Kraftwerk Union A.G., 
Erlangen (F.R. Germany)). pp 585-588 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construction and 
operation of nuclear power plants and their components. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

‘ From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 tabs.; 2 refs. Short communication only. 


13007 Pu recycling in KWU light-water reactors. Experience 
and perspectives. Hiemer, H.; Stoy, H.; Winnik, S. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)). pp 427-430 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, 
fuel cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 1 tab.; 3 refs. Short communication only. 


13008 Commissioning of the ASEA-ATOM boiling water reac- 
tor Oskarshamn 2. Kaipainen, A. (ASEA-ATOM AB, Vaesteraas 
(Sweden)). ASEA (Allm. Sven. Elektr. A. B.) J.; 49: No. 1, 3- 
8( 1976). 

AB ASEA-ATOM's boiling water reactor Oskarshamn 2 was 
handed over to the customer on schedule on December, 1974, 
after one week of continuous power operation. The article gives an 
account of the design and technical data of the reactor and of the 
tests performed in conjunction with the commissioning. 


13009 Development of nuclear power plants with thermal reac- 
tors. A report on the Nuclex 75 at Basel. Koenig, H.H. (Brown, 
Boveri und Cie A.G., Mannheim (F.R. Germany). Geschaeft- 
sbereich Kraftwerke). At. Strom; 22: No. 1, 1-14(Jan 1976). (In 
German). 

15 figs.; 4 tabs. 

In this review of the exhibition and the technical meetings 
the author outlines the perspectives of nuclear engineering and re- 

rts on experjence gained in construction and operation of gas- 

cooled reactors, heavy water and light water reactors. He deals 
with corrosion problems in the steam generators of PWR’s and 
pressure tubes of PHWR’s, standardization of PWR’s, design of 
BWR-containments, full power test of reactor pressure vessels. The 
summary on cooling systems discuss calculation methods of the 
plume behaviour, optimization of systems with direct cooling 
towers as well as trends in the development of hybrid cooling 
towers. 


13010 Recommendations of the Reaktor-Sicherheitskommission 
on the occasion of its 107th meeting on 15th October 1975. Nuclear 
power plant Lingen (KWL). Sahl (Bundesministerium des Innern, 
Bonn (F.R. Germany)). Bundesanzeiger; 28: No. 37, 3(Feb 1976). 
(In German). 

The RSK approves of the prolongation of operation by a 
further twelve months, i.e. until 15th October 1976. 


13011 Corrosion problems in light water reactors. Grall, L. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Service d'Etude de la Corrosion et d’Electrochimie). 
Bull. Inf. Sci. Tech. (Paris); No. 212, 47-55(Mar 1976). (In 
French). 

The working conditions of light-water reactors are reviewed 
with the main corrosion problems involved; special reference is 
given to PWR’s where the choice of alloy for the steam generator 
tubes poses a critical problem. The properties of the chief materi- 
als are described. The consequences of a release of corrosion 
products into the circuit are also considered. Cracking phenomena 
encountered in BWR’s are discussed, together with the question 
likely to arise in regard to the fuel of both types of reactor. 
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13012 Pseudopassivity and corrosion resistance of pearlitic steel 
grades in power Gerasimov, V.V.; Gromova, A.L; 
Myasnikova, T.N. Teploenergetika (Moscow); No. 3, 61-63(Mar 
1976). (In Russian). - 

Taking into consideration the existence of a pse ive 
region in conditions of a steady potential on metals and in 
deaerated media, it is recommended to use pearlitic class steel 
grades (instead of stainless steel) for condensate and feedwater 
lines of boiling-type reactors. Requirements with regard to the 
technological water conditions of power plants ensuring high cor- 
rosion resistance of pearlitic steel grades in multiple circulation 
loops of BWR are formulated.y 


13013 Parametric study of nuclear power plant input data for 
COBRA-IIIC computer code. Wang, S.F.; Chen, K.W. (National 
Tsing-Hua Univ., Hsinchu, Taiwan). Nucl. Sci. J. (Taiwan); 13: 
No. 1, 9-35(Mar 1976). 

Flow and enthalpy in the subchannels of rod bundles are 
calculated by including the effects of crossflow mixing at steady- 
state and transient conditions. The empirical and semi-empirical 
correlations suitable to nuclear systems, especially to water-cooled 
nuclear power reactors, are suggested. A sample calculation of typ- 
ical boiling water reactor is presented. Steady-state and transient 
numerical results are examined to determine the effects of input 

rameters on flow calculation. Conclusions and recommendations 
for further development are presented. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 12963, 12964, 12966, 12970, 
12971, 12973, 12974, 12978, 12979, 12980, 12981, 12982, 
12983, 12987, 12988, 12989, 12995, 12997, 12998, 13001, 
13002, 13003, 13007, 13009, 13011, 13242, 13409, 13413, 
13414, 13415, 13416, 13418, 13431, 13434, 13442, 13493, 
13501, 13504, 13506, 13508, 13509, 13527, 13528, 13529, 
13532, 13534, 13535, 13536, 13538, 13540, 13543, 13545, 
13546, 13547, 13548, 13549, 13551, 13552, 13553, 13558, 
13559, 13561, 13565, 13566, 13571, 13573, 13580, 13595, 
13598, 13602, 13604, 13606, 13612, 13613, 13615, 13618, 
13619, 13620, 13622, 13640, 13643, 13646 


13014 (ANCR-NUREG— 1320) Fast response, 2.5K psi (17.24 
MPa) transducer for measurement of gas pressure in PWR fuel 
rods. Piper, T.C. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Sep 1976. Contract E(10-1)-1375. 18p. Dep. NTIS $3.50. 

A strain gage pressure transducer of 2,500 psi (17.24 MPa) 
range for operation in a 650°F environment is described. Specific 
design parameters are given along with the calibration results ob- 
tained from typical transducers. Appendices delineate the bridge 
output to be expected and the actual open circuit value of a strain 
gage calculated from measurements taken with the bridge 
completed. 


13015 (ANCR-NUREG— 1321) Characteristics of UO,-Zir- 
caloy fuel rod materials from the Saxton reactor for use in power 
burst facility. Gibson, G.W.; Murdock, B.A.; Quapp, W.J.; Hob- 
bins, R.B.; Ising, R.H. (comps.). (Idaho National Engineering Lab., 
Idaho Falls (USA)). Sep 1976. Contract E(10-1)-1375. 185p. Dep. 
NTIS $7.75. 

This report describes the destructive and nondestructive 
characterization studies performed on Zircaloy-4-clad UO, fuel 
rods taken from the Saxton reactor. The results of the studies and 
a description of the techniques used in performing the studies are 
included. The fuel rods will now be used in a series of experiments 
to be conducted in the Power Burst Facility at the Idaho National 
Engineering Laboratory. . 


13016 (BAW — 10025) Reactor vessel model flow tests for 205- 
fuel assembly core. Gribble, R.M. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). Aug 
1976. 25p. Babcock and Wilcox, Lynchburg, VA. 

The results of adiabatic hydraulic tests performed on the 
BW 205-fuel assembly PWR vessel model are reported. The data 
presented include the following, all of which has been extrapolated 
to prototype operating conditions (W/sub s/ = 150.5 x 10* Ib/h and 
T/sub avg/ = 600.6F): (1) core inlet flow distributions acquired 
during each allowable combination of pumps, and (2) reactor ves- 
sel incremental pressure drops. A development program was 
completed to create an optimum core inlet flow profile by deter- 
mining a proper hole pattern for the core inlet flat plate flow dis- 
tributor. Subsequently, final arrangement data were acquired that 
demonstrated the acceptability of the core inlet flow distribution; 
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following statistical treatment, the resultant minimum flow factor 
measured within the core is 0.99. In addition, the unrecoverable 
reactor vessel pressure drop was measured and has been compared 
with the calculated unrecoverable loss. Agreement is very good; 
calculated drops are conservative by approximately 5 percent. 


13017 (BNL-NUREG—21914) Denting of Inconel 600 steam 
generator tubes in pressurized water reactors. Van Rooyen, D.; 
Weeks, J.R. (Brookhaven National Lab., Upton, N.Y. (USA)). Oct 
1976. Contract EY-76-C-02-0016. 36p. Dep. NTIS $4.00. 

Rapid, localized corrosion of carbon steel tube support 
plates (TSP) has led to cases of denting of steam generator tubes, 
due to the pressure of corrosion products formed in crevices 
between the tubes and TSP holes. The corrosion product is mainly 
magnetite (Fe,0,), formed in '’run-away’’ fashion as a result of 
local chemistry changes when an extended operation with 
phosphate (PO,) treatment of the secondary coolant is followed by 
an all volatile treatment (AVT). The rate of the ‘‘run-away’’ mag- 
netite formation, and therefore, the extent of damage will probably 
vary with the amounts of the harmful chemicals present and with 
temperature. Leaky condensers are felt to be responsible for the 
presence of Cl- ions, and for the observation that denting is more 
extensive in plants with salt water cooled condensers. It is possible 
that thermal cycles assist the denting process, both by mechanical 
and chemical ratchetting mechanisms. Recommendations are 
presented concerning the continued operation of plants with ob- 
served denting. 


13018 (CENPD—188-A) HERMITE: a_ multi-dimensional 
space—time kinetics code for PWR transients. Rohan, P.E.; 
Wagner, S.G.; Ritterbusch, S.E. (Combustion Engineering, Inc., 
Windsor, Conn. (USA)). Jul 1976. 195p. Combustion Engineering, 
Inc., Windsor, CT. 

The report describes the HERMITE space-time kinetics 
computer code which was developed by CE for the analysis of 
design and off-design transients in large PWR’s. The three-dimen- 
sional, four-group, time-dependent neutron diffusion equation is 
solved by a finite element method and includes feedback effects of 
fuel temperature, coolant temperature, coolant density, and con- 
trol rod motion. The heat conduction equation in the pellet, gap, 
and clad is solved by a finite difference method. Continuity and 
energy conservation equations are solved for the coolant enthalpy 
and density. Extensive verification calculations have been per- 
formed and are summarized. HERMITE was applied to the three- 
dimensional analysis of the control rod ejection accident and 
results were compared to the corresponding two-dimensional anal- 
ysis. A description of the code input is also included. 


13019 (CONF-760822—17) Entrainment separator per- 
formance. First, M.W.; Leith, D. (Harvard Univ., Boston, Mass. 
(USA). Harvard Air Cleaning Lab.). 1976. 16p. Harvard Air 
Cleaning Lab., Boston, MA. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

Clean and _ dust-loaded ACS _ entrainment separators 
mounted upstream of HEPA filters were exposed to a combination 
of fine water mist and steam at about 70°C from one to four hours. 
In every trial, the ACS entrainment separator prevented measura- 
ble deterioration of performance in the following HEPA filter. 
Droplet size-efficiency evaluation of the ACS entrainment separa- 
tors showed that, within the accuracy of the measurements, they 
meet all service requirements and are fully equal to the best 
separator units available for service on pressurized water reactors. 


13020 (PB—251718) Calculation of releases of radioactive 
materials in gaseous and liquid effluents from pressurized water 
reactors (PWR-GALE code). (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Apr 
1976. 146p. (NUREG—0017). NTIS $6.00. 

The document describes a computerized mathematical 
model for calculating the release of radioactive material in gaseous 
and liquid effluents from nuclear power plants using pressurized 
— reactors. The model is known as the ‘PWR-GALE Code.’ 
( ) 


13021 (SAI—001-PA) Analysis of the relative probability of 
pipe rupture at various locations in the primary cooling loop of a 
pressurized water reactor including the effects of a periodic inspec- 
tion. Final report. Harris, D.O.; Fullwood, R.R. (Science Applica- 
tions, Inc., Palo Alto, Calif. (USA)). Jun 1976. 175p. Science Ap- 
plications, Inc., Palo Alto, CA. 

An analysis of the probability of failure at various locations 
in the primary cooling loop of a pressurized water reactor is per- 
formed. The cooling loop analyzed is typical of Combustion En- 
gineering operating reactors. While the methodology employed is 
generally applicable, the results obtained may not be directly ap- 
plicable to other generation reactors of the same or other manu- 
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facturers. The analysis includes the effects of a pre-service and in- 
service inspection of varying frequency. The stress levels at various 
locations during various transients are used to calculate by use of 
fracture mechanics the manner in which non-detected defects grow 
in service. These calculations then allow the determination of the 
probability of failure at various locations as a function of time. The 
calculated probability values are considered to be ‘upper bound- 
ing’’ due to the conservatisms employed at various stages of the 
analysis. The results show that the probability of a large rupture in 
the primary cooling loop is very low and further that if a large rup- 
ture were to occur within the primary loop following an initial in- 
spection, only one in four or five would occur within the bounda- 
ries of the reactor cavity. Additionally, the study indicates that the 
ASME Section XI inspection interval is sufficient, and, where spe- 
cial or unique conditions warrant it, more frequent inspections are 
indeed beneficial. 


13022 (WCAP—8183(Rev.5)) Operational experience with 
Westinghouse cores (up to June 30, 1976). Schreiber, R.E.; lorii, 
J.A. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Nuclear 
Energy Systems Div.). Sep 1976. 30p. Westinghouse Electric 
Corp., Pittsburgh, PA. 

The report provides the cumulative operating experience of 
Westinghouse Zircaloy-clad fuel rods and other associated core 
components up to June 30, 1976. The report is a supporting docu- 
ment to safety analysis reports for licensing purposes. A zircaloy 
fuel experience overview is given, including fuel performance for 
generic problems common to a number of plants along with solu- 
tions to these problems. Experience with other core components is 
also described. 


13023 (WCAP—8480(Rev.1)) Westinghouse emergency core 
cooling system evaluation model application to plants equipped with 
upper head injection. Young, M.Y.; McIntyre, B.A.; Docherty, 
P.D.; Vijuk, R.P. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). Aug 1976. 677p. Westinghouse Electric Corp., Pittsburgh, 
PA. 


The Upper Head Injection (UHI) System, comprised of ac- 
cumulator tanks and piping arrangement for supplying cooling 
water to the top of the core during the blowdown period following 
a postulated large-break loss-of-coolant accident (LOCA), has 
been designed by Westinghouse to provide additional core cooling 
beyond that supplied by the Westinghouse Emergency Core Cool- 
ing System (ECCS). The modifications made to the Westinghouse 
ECCS Evaluation Model which meets the requirements of Appen- 
dix K 10 CFR 50, and the application of that model to determine 
system behavior in a PWR equipped with UHI during a LOCA are 
presented. Generic results of postulated large and small break ac- 
cidents with UHI are discussed. The effectiveness of the UHI 
system in cooling the core during an accident and the subsequent 
margin it provides with respect to the requirements set forth by the 
Appendix K is demonstrated. 


13024 (WCAP—8859) TRANFLO steam generator code 
description. Land, R.E. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). Sep 1976. 127p. Westinghouse Electric Corp., Pitt- 
sburgh, PA. , 

A comprehensive model of a steam generator capable o 
treating all types of high energy breaks is presented. Fluid condi- 
tion may be saturated, subcooled, or superheated. Geometry and 
flow conditions for two different steam generator models are 
presented, but the geometrical model is sufficiently flexible to 
simulate a wide variety of non-standard systems. Comparisons of 
model predictions with available experi tal data and other com- 
puter models show satisfactory agreement. Sensitivity of computer 
results to special equipment in the steam generators is also illus- 
trated. 


13025 Device for guiding the control rods in a nuclear reactor. 
Aubert, G. (to CEA). French Patent 2,254,859/A/. 14 Dec 1973. 
14p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for guiding the control rods 
in a nuclear reactor. The device comprises a rigid upper plate rest- 
ing, along the periphery thereof, on the reactor vessel, a plurality 
of long vertical tubes, the iubes being fixed, through their upper 
portions to the upper plate in alignment with ports provided in the 
plate, and, through their lower portions, to an intermediate plate 
provided, in register with each hollow tube, with ports having con- 
trol diameters substantially equal to that of the control rod pencils. 
A lower plate is mechanically linked to the intermediate plate, and 
short tubes integral with the latter are in register with each of the 
plate ports and open, at their upper portion, into corresponding 
ports of the lower plate. This can be applied to pressurized water 
reactors. 
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13026 Improvements in steam-cycle thermal power-stations. (to 
Fives-Cail-Babcock). French Patent 2,255,680/A/. 20 Dec 1973. 
8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention concerns means for improving the ther- 
modynamic output of thermal power stations and in particular 
nuclear power stations. A heat pump is used for compressing 
steam taken from a generator and the thus pressurized steam is 
used for re-superheating the operating fluid, once partially ex- 
panded or even prior to the expansion thereof. Within a given tem- 
perature and pressure range, the additional power thus provided by 
the turbine is greater than the power spent by the pump. This can 
be applied to power stations comprising means for re-superheating 
> —s fluid through quick steam and/or steam drawn from 
the turbine. 


13027 Control of a turbo-reactor for operation at low steam 
pressure in a pressurized water reactor. Nusbaum, M.S.; Buscemi, 
V.P.; Silvestri, G.J. Jr. (to Westinghouse Electric Corp.). French 
Patent 2,252,632/A/. 27 Nov 1974. Priority date 28 Nov 1973, 
United States of America (USA). 25p. (In French). 

The invention relates to a method for extending the opera- 
tion of a nuclear reactor beyond the end of the fuel cycle. The 
temperature of the reactor cooling water is lowered at the end of 
the fuel cycle so as to increase the reactor reactivity, in order to 
generate a greater amount of steam at a lower temperature. This 
can be applied to nuclear power stations. 


13028 (GKSS—75/E/27(2.ed.)) DRUCK - a programme for 
the calculation of the dynamic behaviour of FDR-type reactors. 
Fiebig, R. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). 
Inst. fuer Physik). 1975. 56p. (In German). INIS. 

1 fig.; 4 refs. 

The programme DRUCK calculates the dynamic behaviour 
of advanced pressurized-water reactors with the aid of a model for 
time-lag-linked channels. With this programme the process of 
discharging the pressure vessel and pressure changes between 200 
and 2 at. can be calculated. Reactivity feedback of the point 
model core is done with quasi-stationary equations which, by 
means of suitable interpolation formulas, have very wide validity. 


13029 Recommendations of the Reactor Safety Commission 
(RSC). I. Nuclear power plant Grohnde (KWG). /RS Kurz-Inf., 
Reihe C; No. 7, 1-3(1975). (In German). 

The nuclear power plant Grohnde resembles that of 
Grafenrheinfeld in type and size. The requirements made for the 
safety concept of the latter nuclear power plant are also valid for 
the Grohnde reactor and are supplemented by the guidelines of the 
RSC for PWRs of 24.4.1974. The appropriate recommendations 
regarding the site are discussed. 


13030 Recommendations of the Reactor Safety Commission 
(RSC). II. Nuclear power plant Sued (KWS). /RS Kurz-Inf., Reihe 
C; No. 7, 3-4(1975). (In German). 

The nuclear power plant Wyhl resembles that of Grafenr- 
heinfeld in type and size. The requirements made for the safety 
concept of the latter nuclear power plant are also valid for the 
Wyhl reactor and are supplemented by the guidelines of the RSC 


for PWRs of 24.4.1974. The appropriate recommendations regard- 


ing the site are discussed. 


13031 Nuclear reactor. Scholz, M. (to Siemens A.G.). Ger- 
man(FRG) Patent 2,338,303/A/. 6 Feb 1975. 7p. (In German). 

2 figs. 

The PWR power reactor of 1200 MW(e) contains a pres- 
sure vessel with a vessel head. The pressure vessel is in the cavity 
in the concrete of the biological shield. The gap between the pres- 
sure vessel and the concrete of the shield contains a thermally in- 
sulating layer of concrete which lies on the pressure vessel. This 
insulating concrete layer fills about 2/3 of the gap. A cylinder of 
steel supports adjacent to one another with double T cross-section 
is arranged on the side of the insulating concrete layer facing away 
from the pressure vessel. Flanges on the ends of the steel supports 
facing the insulating layer form a continuous support for the pres- 
sure vessel on which a sealing sheet is fixed. The steel supports are 
secured with anchors in the concrete of the insulating layer. The 
steel supports simultaneously form air channels around the whole 
circumference of the pressure vessel and enable a uniform removal 
of heat. The air channels end in a ring channel at the lower end of 
the pressure vessel. 


13032 Steam generator 

pressurized water flowing through a straigh’ 

and a partial flow . Michel, R. (to Kraftwerk Union 
A.G.). German(FRG) Patent 2,343,576/A/. 3 Apr 1975. Sp. (In 
German). 
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| fig. 

The steam generator for the PWR has a straight tube nest 
flowed through by pressurized water around which feedwater flows 
in counter-current. The entering and exiting chambers for the pres- 
surized water are at opposite ends of the casing taking up the tube 
nest. The feedwater is evaporated in a single passage in the casing 
and slightly stgaghemed. The chamber has two pressurized water 
exiting pipes of different diameter, the one of which having the 
smaller diameter leads to a partial flow preheater. This partial flow 
preheater ressembling the steam generator in construction heats up 
the feedwater with the pressurized water to close to the tempera- 
ture of evaporation. The quantity of pressurized water Through | he 
partial flow preheater can be controlled in the sense of a high 
feedwater preheating by means of a control valve in the pres- 
surized-water exiting pipe. The through-flow of the pressurized 
water through the partial flow preheater can also be varied by an 
ejector. 


13033 Nuclear reactor. Boehm, B. (to Kraftwerk Union A.G.). 
German(FRG) Patent 2,345,362/A/. 10 Apr 1975. 7p. (In Ger- 
man). 


3 figs. 

The hot leg of the primary cooling circuit of a PWR-type 
reactor is connected to a suction line of a residual heat removal 
pump which, in turn, is connected to the cold leg on its external 
side. The residual heat removal pump serves to remove the decay 
heat into a component cooling heat exchanger after a reactor shut- 
down. To guarantee sufficient cooling even after a leakage in the 
primary coolant circuit, the suction line may be connected to the 
reactor sump or to a reactor well across a two-way valve and a 
feeding pipe. The reactor well contains boronated cooling water 
that can be used for the emergency cooling of the reactor core. 


13034 Measuring system for the determination of the neutron 
flux density distribution. Runge, E.G.; Klar, E. (to Siemens A.G., 
Berlin (F.R. Germany); Siemens A.G., Muenchen (F.R. Ger- 
many )). German(FRG) Patent 2,211,757/B/. 15 May 1975. 4p. (In 
German). 

1 fig. 

The neutron flux density distribution in the core of a pres- 
surized-water power reactor is recorded by an emitter which is ac- 
tivated by neutrons. The evaluation equipment with the collectors 
surrounding the collector sections in the area of measurement is 
situated outside the reactor core. The evaluation equipment is con- 
nected to the reactor core by a guide tube through which the 
emitter which is flexibly constructed as a helical spring is pneu- 
matically guided. The collectors are ceramic tubes on which a 
metal film is deposited by evaporation. They are individually con- 
nected to the measuring instruments. 


13035 Nuclear fuel rod. Stehle, H.; Romeiser, H.J. (to Kraft- 
werk union A.G.). German(FRG) Patent 2,356,182/A/. 22 May 
1975. Sp. (In German). 

2 figs. 

The fuel rod, e.g. for a PWR, consists of a fuel can with an 
end cap welded to it and a column of nuclear fuel pellets inside. 
This column is separated from the fission gas plenum by a heat-in- 
sulating ceramic disk. The fission gas plenum may be formed by 
two telescopic halves fit into each other which are pressed outward 
by a pressure spring inside. The fuel pellet column is also held 
together in this way. The throttling point for the escape of fission 
gas in case of lowered coolant pressure and for connecting the fis- 
sion gas plenum with the fuel space is formed by the annular gap 
between the two halves or rather between the outer half and the 


fuel can. However, the fission gas plenum may also consist of a 
one-piece self-elastic case which holds the column together with its 
outer, concertina-like wall. Its throttling point is a channel with an 
insert of sintered metal. 


13036 Method of of the operating period of a 
nuclear energy steam turbine plant over the normal nuclear fuel 
cycle. Nusbaum, M.S.; Buscemi, V.P.; Silvestri, G.J. Jr.,; Morton, 
G.J. (to Westinghouse Electric Corp.). German(FRG) Patent 
2,452, 151/A/. 5 Jun 1975. Sip. (In German). 

5 figs. 

The operating period of a PWR reactor is prolonged over 
the end of the normal nuclear fuel cycle by lowering the coolant 
temperature in the primary coolant loop, thus raising the reactivity 
level of the reactor. The coolant pore iene may be lowered by 
shutting off one of the feedwater preheaters in the turbine steam 
loop or by increasing the flow rate. The initial thermal output of 
the reactor is thus kept constant even in period of reduced power 
demand or for the maintenance of the load-following capacity dur- 
ing Xe decay periods. 


13037 The search for faulty fuel elements in the case of reactor 
operation, and after switch-off. Eickelpasch, N.; Seepolt, R.W. 





1352 ERDA ENERGY RESEARCH ABSTRACTS 


(Kernkraftwerk RWE-Bayernwerk G.m.b.H., Gundremmin- 
en/Guenzburg (F.R. Germany)). At. Strom; 21: No. 9;10, 96- 
9(Sep 1975). (In German). 

8 figs.; 1 tab.; 7 refs. Revised version of the paper read at 
the reactor conference, Nuernberg, F.R. Germany (1975). 

The knowledge of the number of faulty fuel elements and 
their location in the core is equally important during the operation 
of a reactor and when replacing fuel elements. The authors 
describe on the basis of the Gundremmingen nuclear station the 
method and the effectiveness of searching for fuel elements during 
operation. The effectiveness is checked against the result of a 
leakage search after operation. The authors show further that a 
search limited by operational activity supervision is possible and is 
adequate for the operating requirements. A considerable saving in 
time and a tesulting reduction of the radiation loading on person- 
nel can be achieved in this manner. 


13038 Public notice on the 4th partial nuclear license for Biblis 
nuclear power station, Block B. Hecker (Hessisches Ministerium 
fuer Wirtschaft und Technik, Wiesbaden (F.R. Germany)). Bun- 
desanzeiger; 27: No. 180, 3(Sep 1975). (In German). 

Short communication only. 


13039 Overpower performance of a PWR test fuel pin. Knud- 
sen, P.; Hansen, K.; Johansen, B.S. (Danish Atomic Energy Com- 
mission, Risoe. Research Establishment). Atomwirtsch., Atomtech.; 
20: No. 10, 514-515(Oct 1975). 

2 figs.; 1 tab.; 5 refs. Short communication only. 


13040 Remerschen nuclear power station with BBR pressurized 
water reactor. Hoffmann, J.P. (Societe Luxembourgeoise d’Energie 
Nucleaire S.A. (SENU), Luxembourg); Haussmann, H. (Rheinisch- 
Westfaelisches Elektrizitaetswerk A.G., Essen (F.R. Germany)). 
Atomwirtsch., Atomtech.; 20: No. 12, 604-606(Dec 1975). (In Ger- 
man). 

2 figs.; 1 tab. 

On the basis of many decades of successful cooperation in 
the electricity supply sector with the German RWE utility, the 
Grand Duchy of Luxemburg and RWE jointly founded Societe 
Luxembourgeoise d’Energie Nucleaire S.A. (SENU) in 1974 in 
which each of the partners holds a fifty percent interest. SENU is 
responsible for planning, building and operating this nuclear power 
station. Following an international invitation for bids on the 
delivery and turnkey construction of a nuclear power station, the 
consortium of the German companies of Brown, Boveri and Cie. 
AG (BBC), Babcock - Brown Boveri Reaktor GmbH (BBR) and 
Hochiief AG (HT) received a letter of intent for the purchase of a 
1.300 MW nuclear power station equipped with a pressurized 
water reactor. The 1.300 MW station of Remerschen will be large- 
ly identical with the Muelheim-Kaerlich plant under construction 
by the same consortium near Coblence on the River Rhine since 
early 1975. According to present scheduling, the Remerschen 
nuclear power station could start operation in 1981. 


13041 Experience of research, design, capacity, and operation 
with forced flow steam generators. Bertolotti, G.; McDonald, B.N. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.); Pocock, F.J. (Babcock and Wilcox Co., Al- 
liance, Ohio (USA). Research and Development Div.). Brennst.- 
Waerme-Kraft; 27: No. 12, 459-465(Dec 1975). (In German). 

7 figs.; 5 tabs.; 5 refs. 

The forced flow steam generators in operation in six Amer- 
ican nuclear power plants show an excellent operational behaviour. 
The concept for this type of steam generator has been developed 
in the USA, and it has been successfully tested over several years 
regarding its suitability for PWRs of a larger size. The results con- 
cerning construction, materials, and water chemistry for this steam 
generator, which will be used for the first time in the FRG in the 
nuclear power station Muelheim-Kaerlich, have confirmed the high 
reliability of this high-efficiency component. 


13042 Determination of local flux and power distribution by 
subsequent interpolation of nodal coarse-mesh methods. Koebke, K. 
(Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 79-82 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reac- 
tor design and experiments. Eggenstein-Leopoldshafen, F.R. 
Geramny; ZAED (1976). (In German) 

i From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

). 

4 figs.; 4 refs. 

A nodal development method, the G2 method, is used to 
solve the neutron diffusion equation for the design and checking of 
KWU pressurized-water reactors (PWR). A report is given on the 
extension of this method to the accurate and computer-time-saving 
determination of local powers and neutron fluxes. 
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13043 A method for the calculation of spatial Xe oscillations in 
PWR type reactors. Ronig, H. (Technische Univ. Braunschweig 
(F.R. Germany). Lehrstuhl fuer Raumflugtechnik und Reaktor- 
technik). pp 240-243 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs. 

A newly developed digital computer program to calculate 
spatial xenon oscillations is introduced. A series development of 
the thermal and fast flux density of the iodine and xenon particle 
density is chosen according to the geometrical eigenfunctions of a 
homogeneous rectangular reactor as a solution for the differential 
equation system. As the eigenfunctions of these Fourier series form 
an orthogonal system, a GALERKIN weighting can be used. This 
expansion of the equation system summarizes the site-dependences 
of the core in a series of volume integrals. The stationary form of 
the diffusion equation is not used as usual to calculate the neutron 
flux density, but its time-dependent form instead. 


13044 Measurements and analysis of ex-core neutron detector 
noise of the Borssele Reactor (PWR) at full power. Tuerkcan, E. pp 
577-580 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 1 tab.; 5 refs. 

Power reactor noise analysis is a powerful and sensitive tool 
for determining core barrel motions and small reactivity effects. 
For inside information about the source of the movements or reac- 
tivity effects more detection channels (e.g. in-core neutron detec- 
tors, displacement transducer, temperature sensor) are needed. 
From both series of Borssele noise measurements no abnormal 
behaviour is detected, motion and reactivity amplitudes are ex- 
tremely small. 


13045 Experience with Inconel 600 in LWR reactors. Moeller, 
W. (Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (F.R. 
Germany)). pp 786-789 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab. Short communication only. 


13046 A flux synthesis programme for 3 D burn-up calcula- 
tions in light-water reactors. Schnur, P. (Technische Univ. 
Braunschweig (F.R. Germany). Lehrstuhl fuer Raumflugtechnik 
und Reaktortechnik ). pp 87-90 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 4 refs. 

The new ‘burnup/synthesis’ code (Abbrand-Synthese-Code 
ABSYNTH) was developed in cooperation with the Gesellschaft 
fuer Kernenergieverwertung in Schiffbau und Schiffahrt mbH 
(GKSS); it requires much less computing time than comparable 
differential codes. ABSYNTH is particularly useful for burnup stu- 
dies on large pressurized-water reactors with boron control. It is 
essentially an improved version of the synthesis code FLUGS, but 
its program flow and data management take the special burnup 
problems into account. 


13047 Operational experience with KWU U-tube steam genera- 
tors and the influence of the design on the behaviour. 
Schuecktanz, G.; Riess, R.; Schroeder, H.J.; Stieding, L. 
(Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 620-623 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their com mts. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

Short communication only. 


13048 (ERDA-tr—214) Utilization of thorium in PWR reac- 
tors. Correa, F. (Sao Paulo Univ. (Brazil)). 1976. Translation of 
Thesis. 117p. Dep. NTIS $5.50. 
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This study compares the consumption of U-235 in a typical 
PWR when operating on the uranium cycle and on the thorium 
cycle. In the comparison, only the fuel is changed, the reactor’s 
—- parameters remaining unaltered. Reactor calculations in- 
i that the consumption of U-235 is practically the same in 
both of cycles. Cell calculations con that fuel cycle cost 
minimization needs to be done for the thorium cycle. This study, 
which is preliminary in nature, is performed with relation to the 
fuel/moderator ratio. Preliminary results suggest the validity of 
using a combined uranium/thorium cycle in PWRs with U-238 and 
Th-232 intimately linked in an atomic of approximately 1:1. 


plants. Hinsdale, Illinois; American Nuclear 
Society (1976). 27p. (ICONS—02158). 

This Standard sets forth design, construction, and per- 
formance requirements, with due consideration for operation, of 
the Liquid Radioactive Waste Processing System for pressurized 
water reactor plants for design basis inputs. For the purpose of this 
Standard, the Liquid Radioactive Waste Processing System begins 
at the interfaces with the reactor coolant pressure boundary and 
the interface valve(s) in lines from other systems, or at those 
sumps and floor drains provided for liquid waste with the potential 
of containing radioactive material; and it terminates at the point of 
controlled disch to the environment, at the point of interface 
with the waste solidification system, and at the point of recycle 
back to storage for reuse. 


13050 Exclusion of objections according to section 3 of the 
nuclear installations ordinance. Energiewirtsch. Tagesfragen; 26: 
No. 1;2, 63-65(Jan 1976). (In German). 

The administrative court Baden-Wuerttemberg has, with 
decision of 18th December 1975 - X 1479/75 -, allowed the appeal 
of the parties invited to attend against restoring the suspensive 
power of the claim (decision of the Administrative Court of 
Freiburg dated 14th March 1975) also inasfar as the application of 
the borough of Sasbach against the erection of the Kernkraftwerk 
Sued at Wyhl is concerned (annulment of the binding effect of the 
licence concerning the site). The application was rejected with the 
time limit according to section 3, sub-section | of the nuclear in- 
stallations ordinance. The exact wording of some of these grounds 
is given. 

13051 Building ban for Grafenrheinfeld dismissed once more. 
Energiewirtsch. Tagesfragen; 26: No. 1;2, 62-63(Jan 1976). (In 
German). 

The Bavarian Administrative Court with its decision of 23rd 
October 1975 - No. 98 VI 75 - has rejected with costs the appeal 
of a citizen of the town of Schweinfurt against the administrative 
court of Wuerzburg’s refusal of his application for suspension of 
the immediate execution of the partial licence notice for the 
erection of the nuclear power plant Grafenrheinfeld, a correspond- 
ing application by the town Schweinfurt having already been re- 
jected by the Bavarian administrative court with decision dated 
22nd Nov 1974. The grounds for the new decision are on the 
whole in line with those for the 1974 decision. Because of a few 
pecularities, extracts from the new decision are given. 


13052 Grohnde nuclear power station. Bundesanzeiger; 28: No. 
37, 2(Feb 1976). (In German). 

The RSK is of the opinion that there is no need for a special 
construction of the reactor buildings to safeguard against explo- 
sions on account of the special circumstances at this site. 


Experimental investigations and statistical analysis of 
data on the heat exchange crisis in rod bundles for PWR reactors. 
Bezrukov, Yu.A.; Astakhov, V.I.; Brantov, V.G.; Abramov, V.L; 
Testov, I.N.; Logvinov, S.A.; Rassokhin, N.G. Teploenergetika 
(Moscow); No. 2, 80-82(Feb 1976). (In Russian). 

Results are presented of an investigation into the title sub- 
ject. Published data are analyzed. The experimental data obtained 
are generalized by a design formula recommended for the pres- 
sures of 7.45-16.7 MPa, mass velocities of 700-3800 kg(m*s) and 
relative enthalpies at the crisis spot from -0.07 to 0.4. The mean 
square deviation of the formula does not exceed 13.1%. 


13054 Chemical decontamination of the auxiliary liquid wastes 
from a PWR nuclear power station. Chauvet, P. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France). 51 de Chimie Appliquee). Bull. Inf. Sci. Tech. 
(Paris); No. 212, 79-84(Mar 1976). (In French). 

A chemical decontamination has been perfected to 
ensure the treatment of aerated liquid radioactive wastes arising 
from facilities used in nuclear pressurized water reactors. Based on 
chemical precipitation of various reagents: barium sulphate, nickel 
ferrocyanide, ferric hydroxyde, the process is conducted at a final 
pH set between 8 and 10. Applied to liquid radioactive wastes 
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produced by the nuclear power station of Chooz, this process has 
shown a very high efficiency: the specific activity for each of the 
radionuclides present in the effluent treated is lowered below the 
MPC for the population. With agreement of SENA (Societe 
d’Energie Nucleaire des Ardennes), the owner of the Chooz sta- 
tion, a long duration experimentation is now conducted at Chooz. 


13055 Study of the filtration processes for high temperature 
water in circuits. Dolle, L.; Rozenberg, J.; Darras, R. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service d’Analyses et d'Etudes en Chimie Nucleaire et 
Isotopique). Bull. Inf. Sci. Tech. (Paris); No. 212, 65-78(Mar 
1976). (In French). 

To reduce transport of aqueous corrosion products of steels, 
responsible for deposit formation in reactor cores, and pollution of 
all the primary circuits by the corresponding radioactive species, 
fine particles suspension must be filtered out from fast-flowing 
water at high temperature. Electromagnetic filtration and filtration 
through a deep bed of granulated graphite answer to these condi- 
tions. This paper describes the studies carried out on both these 
types of filter, first in a cold circuit then at 250 deg C in a pres- 
surized water loop. 


13056 Radioactive contamination of the PWR primary circuits. 
Frejaville, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 
- Saint-Paul-les-Durance (France). Dept. des Reacteurs a Eau). 
Bull. Inf. Sci. Tech. (Paris); No. 212, 57-64(Mar 1976). (In 
French). 

Corrosion products are the main source of the contamina- 
tion of the PWR primary circuits. The experiment performed on 
reactors and test loops permit the study of the parameters to take 
in account to explore the motion of the corrosion products. The 
basis of the calculation codes developed are described, comparison 
between calculated values and different experimental results per- 
mit one to evaluate their value and limits. The research and 
development program necessary to progress in this field is 
described. 


13057 FLICA III: a program for the thermal-hydraulic analy- 
sis of reactors and experimental loops. Plas, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice d'Etudes des Reacteurs et de Mathematiques Appliquees). 
Bull. Inf. Sci. Tech. (Paris); No. 212, 21-27(Mar 1976). (In 
French). 

This computer program describes the flow and heat transfer 
in steady and transient state in two-phase flows. It is the present 
stage of the evolution about FLICA, FLICA II and FLICA IIB 
codes, which have been used and developed at CEA for the ther- 
mal-hydraulic analysis of reactors and experimental loops with 
heating rod bundles. In the mathematical model all the significant 
terms of the fundamental hydrodynamic equations are taken into 
account with the approximations of turbulent viscosity and con- 
ductivity. The two-phase flow is calculated by the homogeneous 
model with slip. In the flow direction an implicit resolution scheme 
is available, which makes possible the study partial or total flow 
blockage, with upstream and downstream effects. A special model 
represents the helical wire effects in out-of pile experimental rod 
bundles. 


13058 SIRENE code: analysis of P.W.R. operation. Tran Tic 
Vi, O. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service d'Etudes des Reacteurs et de Mathe- 
matiques Appliquees). Bull. Inf. Sci. Tech. (Paris); No. 212, 29- 
32(Mar 1976). (In French). 

A digital computer code designed for studying the transient 
behavior of a PWR is described. Its modular architecture and flexi- 
bility provide a large number of options for the treatments of reac- 
tor components. SIRENE may be used either for refined calcula- 
tion or coarse design ones. 


13059 Possibility of building encased water cooled power reac- 
tors with the capacity of 2000 MW. Skvortsov, S.A.; Dukhovenskii, 
A.S. Teploenergetika (Moscow); No. 3, 3-6(Mar 1976). (In Rus- 
sian). 

The possibilities and methods of constructing 2000 MW unit 
capacity transportable shell power reactors are considered. The 
following pressurized bodies are considered: a metallic one, the 
dimensions of which are not restricted by transportation condi- 
tions; a metallic one whose dimensions are restricted by railroad 
transportation conditions; and one made of prestressed reiriforced 
concrete. Different conditions of application of each of these pos- 
sibilities are indicated. 

13060 Experience of ‘in-service’ cleaning of the second loop of 
the steam of the Novovor hskaya nuclear power plant. 
Monakhov, A.S.; Margulova, T.Kh.; Voronov, V.N.; Kotov, A.V.; 
Isakov, N.A.; Kruglov, V.P.; Sotnikov, A.F.; Plotnikov, I.M. 
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(Moscow Power Eng. Inst.). Teploenergetika (Moscow); No. 3, 11- 
13(Mar 1976). (In Russian). 

A method of complexing agent dosage during ‘in-service’ 
cleaning is tested on one of the steam generators of the 
Novovoronezzhskaya nuclear power plant. The tests show that iron 
complexes are stable when pH of purge water is less than 10.2. 
Therefore, monosubstituted EDTA salts are suitable for ‘in-service’ 
cleaning. 


13061 Soviet power technology. II. Pressurized water reactors 
with several turbines. Bubenicek, A. Eltek. Aktuell Elektron.; 19: 
No. 5, 42(Mar 1976). (In Swedish). 

Brief details are given of the nuclear reactors at Novo- 
Voronezh power station, U.S.S.R. The four reactors are rated at 
210, 365, 440 and 1000 MWe with 3 x 70, 5 x 73, 2 x 220, and 2 
x 500 MW turbines, respectively. 


13062 Trepaud steam generator. Trepaud, P.; Maurice, P. 
oe go Trepaud, Paris (France)). Nucl. Eng. Int.; 21: No. 
242-243, 60-62( Apr 1976). 

Straight tube generators have several advantages compared 
with the ‘U-tube’ type of steam generators but there are con- 
straints associated with the limitations of differential expansion 
stresses. A steam generator patented by Georges Trepaud is 
described that appears to satisfy all the yield, high thermal per- 
formance, high unit power, and no differential thermal expansion 
to dictate choice of material and type of circulation, together with 
several other advantages. The main features are the use of slightly 
rippled tubes set in straight-tube units, annular tube plates, and a 
tube spacing and anti-vibration system consisting of rings to which 
hollow spacers surrounding the tubes are welded. The improve- 
ment offered by each of these design features are explained. A 5 
M(th) mock up has satisfactorily undergone tests at Cadarache 
Nuclear Studies Centre. 


13063 Plutonium recycle loading in a fresh WWER-440 core. 
Kaikkonen, H.; Silvennoinen, P. At. Energ. (USSR); 40: No. 4, 
283-286(Apr 1976). (In Russian). 

The plutonium recycle capacity of a WWER-440 core is 
studied from the viewpoint of achievable power distributions. A 
plutonium assembly containing 3.50 weight per cent of PuO, is 
found to be permissible in case three different degrees of en- 
richment are allowed for within the assembly. Radial full-core 
power distributions are found not to restrict a sizable plutonium 
recycle strategy. 


13064 Theoretical and experimental dynamic analysis of the H. 
B. Robinson Nuclear Plant. Kerlin, T.W. (Univ. of Tennessee, 
Knoxville); Katz, E.M.; Thakkar, J.G.; Strange, J.E. Nucl. Technol.; 
30: No. 3, 299-316(Sep 1976). 

A mathematical model for predicting the dynamic response 
of the H. B. Robinson pressurized water reactor plant was formu- 
lated and compared with results from measurements made during 
full-power operation of the plant. The model was based on the 
basic conservation laws for neutrons, mass, and energy; design data 
from the safety analysis report were used to evaluate the necessary 
coefficients. The model included representations for point kinetics, 
core heat transfer, piping, pressurizer, and the steam generator. 
The experiment involved perturbations in control rod position and 
main steam valve opening. Periodic binary input signals and step 
inputs were used. Theoretical and experimental frequency respon- 
ses were obtained from the model and the test data. The com- 
parison showed that the model was capable of good predictions for 
reactivity perturbations and fair predictions for steam valve pertur- 
bations. A method was also demonstrated for using the test data 
for at-power determination of the differential control rod worth. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 12616, 13009, 13263, 13264, 
13419, 13421, 13423, 13424, 13555, 13572, 13579, 13623, 
13624, 13625, 13626, 13627, 13628, 13629, 13630, 13631 


13065 (AED-Conf—75-553-011) Feasibility study phase II. 
1563 MW(e) HTGR plant concepts Vidal nuclear generating sta- 
tion. Aug 1975. vp. (IAEA-SM— 200/54). INIS. 

From International symposium on gas-cooled reactors with 
“ hasis on advanced systems; Juelich, F.R. Germany (13 Oct 
1975). 

With figs. Available from the IAEA. 

The purposes of the document presented are to provide a 
basic understanding of the high-temperature gas-cooled reactor 
(HTGR) and to present a summary of the results developed during 
Phase II of a two-phase feasibility study conconcerned with the 
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conceptual design of a single, 1563 MW(e) net HTGR generating 
station performed under the management of Southern California 
Edison Company. The purpose of Phase II was to prepare an 
overall conceptual plant design incorporating the NSSS concepts 
selected in Phase I and to prepare a project schedule and cost esti- 
mate to assist the Southern California Edison peace go | in forming 
a basis for decision on whether or not to proc with construc- 
tion of a 1563 MW(e) net HTGR generating station at the Vidal 
site. 


13066 (ANL-CT—76-45824-0001) Life testing of the TCE 
(British) DC-14B S/N 7304-69 (975°F) and ORNL FC-3 (750°F) 
fission counter-chambers in the EBR-II NITF J-2 Thimble Experi- 
ment NI-4. Installation (April 1975)—Run 81 (April 1976). Taboas, 
AL. pt som National Lab., Ill. (USA)). 30 Sep 1976. Contract 
W-31-109-Eng-38. 72p. AT. 

A summary is presented of test results from the life-testing 
of two fission counter-chambers in the EBR-II J-2 thimble of the 
Nuclear Instrument Test Facilities (NITF). The two fission 
counter-chambers being tested as Experiment NI-4 are the Twen- 
tieth Century Electronics (TCE) (British) model DC-14B, 
S/N:7304-69 and the Oak Ridge National Laboratory (ORNL) 
development model FC-3. Information is presented on detector 
performance, operating conditions and the status of the NI-4 ex- 
periment. This report covers the period from the installation of the 
detectors in the J-2 thimble prior to the start of Run 77 in April 
1975, through the shutdown following Run 81 (April 1976). 


13067 (COO—2712-1) Studies of mechanical properties and 
irradiation damage nucleation of HTGR graphites. Progress report, 
June 1, 1975—January 31, 1976. Thrower, P.A. (Pennsylvania 
State Univ., University Park (USA)). Feb 1976. Contract E(11-1)- 
2712. 10p. Dep. NTIS $3.50. 

An apparatus has been constructed for the examination of 
the effect of compressive stress on the reaction of graphite with a 
gaseous mixture of helium, carbon monoxide, carbon dioxide, and 
water vapor. The system alloyws for the concentration of each 
constituent to be independently varied and continuously moni- 
tored. Concentrations of CO and CO, are measured using infrared 
gas analyzers and the H,O content by means of a trace moisture 
analyzer. The graphite specimen is 1-1/2’ long x 3/4’’ diameter 
and is stressed by dead weight loading between an alumina 
hammer and anvil. The load is applied by a simple lever arm ar- 
rangement through a metal bellows on top of a mullite lined fur- 
nace. The reaction rate is determined via the concentrations of CO 
and CO, in the effluent gas. Initial set up and testing of the ap- 
paratus is almost completed and initial experience is that the ap- 
paratus meets the requirements of the proposed research. Samples 
of two pyrolytic graphites have been doped with boron to concen- 
trations of 30 and 400 ppM for irradiation at 1300°C later in the 
year in order to determine the possible effect of boron on vacancy 
nucleation at such high temperatures. 


13068 (GA-A—13907(Vol.1)) Operating history report for 
the Peach Bottom HTGR. Volume I. Reactor operating history. 
Scheffel, W.J.; Baldwin, N.L.; Tomlin, R.W. (General Atomic Co., 
San Diego, Calif. (USA)). 31 Aug 1976. Contract E(04-3)-0167- 
PRJ-56. vp. Dep. NTIS $9.75. 

The operating history for the Peach Bottom-! Reactor is 
presented for the years 1966 through 1975. Information concern- 
ing general chemistry data, general physics data, location of 
sensing elements in the primary helium circuit, and postirradiation 
examination and testing of reactor components is presented. 


13069 (GA-A— 14059) Measurement of fission product activity 
in the Peach Bottom Reactor primary coolant loop. (Intelcom Rad 
Tech, San Diego, Calif. (USA)). Aug 1976. Contract E(04-3)- 
0167-SUB-565234. 195p. Dep. NTIS $7.75. 

For General Atomic Co., San Diego, CA. 

The distribution of gamma-emitting radionuclides deposited 
in to er circuit of the Peach Bottom High-Temperature Gas- 
Cooled Reactor (HTGR) at end-of-life has been determined by in 
situ gamma scanning. The work was part of the Peach Bottom 
End-of-Life Program and was performed by the IRT Corporation 
under subcontract to General Atomic Company. The measure- 
ments were made to support a design method verification exercise. 
The specific activity on the ducts was measured by external scans 
at local points with a Ge(Li) detector and by internal scans with a 
travelling intrinsic germanium detector (after destructive removal 
of trepan samples); the activity on the steam generator tube bun- 
dle was determined by traversing selected tubes with travelling 
CdTe detectors from the water side. Calibration measurements on 
mockups allowed reduction of the spectra to specific activity. 


13070 (GA-A— 14060) Fuel cycle cost comparison of choices 
in U-235 recycle in the HTGR. Rothstein, M.P. (General Atomic 
Co., San Diego, Calif. (USA)). Jul 1976. Contract E(04-3)-0167- 
PRJ-17. 31p. . NTIS $4.00. 
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An analysis of alternative options for the recycle of 
discharged makeup U-235 (‘‘residual’’ makeup) in HTGRs shows 
that the three-particle system which has been the reference plan 
remains optimal. This result considers both the resource utilization 
and the handling costs attendant to the alternative strategies 
(primarily in the recycle facility and in waste disposal). Further- 
more, this result appears to be true under all forseeable economic 
conditions. A simple risk assessment indicates that recycle cost 
(including reprocessing, refabrication, and related waste disposal) 
would have to double or triple in order for the alternative U-235 
recycle schemes to become attractive. This induces some degree of 
confidence in the choice of staying with the reference cycle in 
spite of the large degree of uncertainty over recycle and its costs. 


13071 (Juel—1246) DYNOTTO: a one-dimensional program 
in slab geometry for the investigation of the space time behaviour of 
high-temperature reactors with spherical fuel elements. Vigassy, J.; 
Scharf, H.J. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). Oct 1975. 108p. (In Ger- 
man). INIS. 

With figs. and tabs. 

The computer code DYNOTTO has been written for the in- 
vestigation of the short-time behaviour of pebble-bed high-tem- 
perature reactors, especially those with an OTTO-loading scheme. 
The program solves the time-dependent, two group, one-dimen- 
sional diffusion equation in slab geometry. This neutronic part is 
coupled to a detailed thermal-hydraulic calculation, which com- 
putes the temperature of the coolant, fuel elements, and reflector. 
In addition to handling the common standard accidents, such as 
control rod ejection, it is also possible to treat the ‘ingress of 
water’ accident thoroughly. Further special features of the pro- 
gram are: extrapolated boundary conditions; automatic time-step 
variation, consideration of the after-heat power-production; spatial 
dependence of the delayed neutron fraction 8; three zone fuel ele- 
ment models for the thermal calculation. The report contains a 
detailed description of the program, results of some sample calcu- 
lations, flow diagrams of the three most important subroutines, the 
listing of the program, the input description, and the input for one 
sample case with parts of the corresponding results. 


13072 (N—76-11389) Experimental study of hot spots in ac- 
tive packed beds. Buchlin, J.M.; Ginoux, J.J. (Institut von Karman 
de Dynamique des Fluides, Rhode-St. Genese (Belgium)). Mar 
1975. 29p. (VKI-TN—108). NTIS $4.00. 

Sponsored in part by Centre d'Etude de I’Energie Nucl. 

A test facility developed to simulate hot spots in gas cooled 
thermal reactors using fuel packed beds is described. A series of 
typical results is discussed which confirm the good tuning of the 
test set-up and proves the existence of hot spots. (Author) (GRA) 


13073 Device for trapping fission products. Gros, G.; Juignet, 
N.; L’'Homme, A. (to CEA). French Patent 2,248,584/A/. 19 Oct 
1973. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for trapping the solid fission 
products carried by the coolant of a high temperature nuclear 
reactor, driven through the core, then through the reactor reflector 
through channels. This device is characterized in that it comprises 
stacks of balls or cylinders of an adsorbent substances, mounted in 
housings provided in the reflector. This device can adsorb 99% of 
the fission products carried by the coolant, without running the 
risk of re-cycling these products should be a depressurization 
occur. 


13074 Technological problems in multi-purpose high tempera- 
ture gas-cooled reactors. Yasukawa, S.; Miyamoto, Y.; Sato, K.; 


Yasuno, T. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). FAPIG (Tokyo); No. 72, 206- 
211(Feb 1974). (In Japanese). 

Differing from conventional gas cooled reactors, multi-pur- 


pose high was pees reactors use high coolant tem- 


rature such as | at the reactor outlet. Due to their pecu- 
iar nature, a variety of facilities are combined with them, so that 
the overall system becomes highly complex. Therefore, the 
requirements are severe, involving many technological problems. 
The following points are described: aspect of the nuclear design of 
reactor core; problems of the thermal and structural design of 
reactor core; safety features of multi-purpose HTGR schemes; and 
technology of high-temperature utilization. 


13075 Waste-heat utilization system for the waste steam of a 
gas turbine. Cassidy, J.L. German(FRG) Patent 2,300,295/B/. 25 
Jul 1974. 3p. (In German). 

1 fig. 

The use of the exhaust heat of a steam turbine with an over- 
pressure heating condenser is based on the release of the latent 
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heat contained in the total enthalpy of the exhaust steam, in this 
way preventing thermal pollution of water ways and lakes. To this 
aim the heat transmitting surface of the condenser is divided into 
several sections which can be controlled by means of isolating 
valves. The valves are controlled by the pressure of the exhaust 
steam by means of pressure tracers. The sections are connected to 
the steam side step by step, i.e. the valves open or close if a cer- 
tain overpressure is reached in the preceding section. Supply of ex- 
haust steam into the condenser is managed by means of a booster 
pump or directly by the pressure in the exhaust nozzle of the 
steam turbine. The coolant employed is air with natural or forced 
convection, a fluid, a spray, or a gas. The casing of the condenser 
may be open or closed. 


13076 Heat-resistant sealing multilayer elements. Elbert, R.J.; 
De Vere Butcher, A. (to Union Carbide Corp.). French Patent 
2,256,125/A/. 24 Dec 1974. Priority date 26 Dec 1973, United 
States of America (USA). 14p. (In French). 

The invention relates to multilayer composite elements, 
formed from a metal and ceramics. It deals with a multilayer com- 
posite element capable of withstanding thermal cycles, comprising 
a porous surface layer of ceramics which is intended to undergo 
wear-and-tear and is able to resist oxidation at high temperatures, 
and a lower metal layer, contingently bound to a metal substrate, 
with at least two intermediate layers of ceramics-metal mixture. 
This can be applied to the sealing of reactor turbines. 


13077 Pellets used for nuclear reactor scram and a method for 
manufacturing them. (to British Nuclear Fuels Ltd.). French 
Patent 2,256,513/A/. 26 Dec 1974. Priority date 27 Dec 1973, 
United Kingdom of Great Britain and Northern Ireland (UK). 13p. 
(In French). 

The invention deals with a pellet to be inserted in the core 
of a nuclear reactor for stopping the operation of the latter. The 
pellet is characterized in that it is in the form of a pellet capable of 
rolling easily, containing a neutron poison and a solid substance 
undergoing a change of state when it is raised to a predetermined 
temperature reached by the reactor-core, that change of state 
causing the pellet to desintegrate and inducing the deposition of 
the poison. This can be applied to the shut down of gas-cooled 
nuclear reactors. 


13078 A investigation of the concentration of chemical contami- 
nants in A 4.2 MPa once-through boiler using a full scale part 
model. Gill, G.M.; Norris, W.T.; Parry, D.J.; Tyldesley, J.D. 
(Central Electricity Generating Board, Manchester (UK). Scien- 
tific Services Dept.). Proc. Inst. Mech. Eng. (London); 189: No. 
33, 267-277( 1975). 

A scanning y-ray detector located deposits of radio-labelled 
magnetite and sodium and bromine salt contaminants in water fed 
to an electrically heated serpentine tube replicating one of those in 
the boilers of Wylfa Nuclear Power Station. Magnetite deposited 
mainly in the economiser and evaporator initially near the en- 
trance but later spreading further into the boiler. Soluble salts 
were found mostly in the dryout zone but also in the superheater 
and, under certain conditions, in parts of the evaporator. Sodium 
salts were carried through stoichiometrically, but with magnesium 
salts the anion was carried through in excess. Disodium phosphate 
added in suitable quantities was found to suppress internal corro- 
sion. 


13079 Nuclear water splitting by heat from the pebble bed 
HTR. Schulten, R.; Decken, C.B. von der; Barnert, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany)). pp 
Paper no.18 of In High temperature reactor and process applica- 
tions. Proceedings of the international conference organized by the 
British Nuclear Energy Society in London, 26-28 November 1974. 
London; British Nuclear Energy Society (1975). 

From International conference on the high temperature 
reactor and process lications; London, UK (26 Nov 1974). 

The supply of energy in the future requires the use of 
nuclear energy. ‘Nuclear water splitting’ is a process for the direct 
conversion of high-temperature thermal energy, especially from 
high temperature reactors HTR’s, into hydrogen, an energy carrier 
of universal applicability. This energy conversion is accomplished 
by means of closed-cycle thermochemical processes. Experimental 
research of thermochemical cycles in the sulfur and chlorine fami- 
ly is being conducted at the Julich Nuclear Research Center. The 
HTR with pebble-bed core yields heat of very high temperature 
and is therefore very well suited for closed-cycle thermochemical 
processes. 


13080 Nuclear fuel particles and a method for obtaining same. 
Hosegood, S.B. (to Commission of the Ew an Communities). 
French Patent 2,259,418/A/. 23 Jan 1975. Priority date 25 Jan 
1974, United Kingdom of Great Britain and Northern Ireland 
(UK). 10p. (In French). 
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The nuclear fuel particles according to the invention are 
characterized in that they contain both fissile material and fertile 
material separated by a multi-layer coating acting as a barrier so 
that the two materials can be separated from each other after ir- 
radiation, the outer coating carrying a layer adapted to retain the 
fission products. Such a particle is suitable, in particular, for high 
temperature reactors. 


13081  _Gas-cooled nuclear reactor with filter. Freck, D.Y.; Hall, 
J.A. (to Central Electricity Generating Board). German(FRG) 
Patent 2,440,130/A/. 27 Feb 1975. 25p. (In German). 

8 figs. 

The filter takes up fission products such as "Cs, Sr and 
sup(110m)Ag from the cooling gas of gas-cooled nuclear or HTR 
reactors directly after the cooling gas leaves the reactor core. It 
consists of a graphite block with channels which have a hydraulic 
diameter between | and 6 mm. The ratio between the length of 
the channels and their hydraulic diameter equivalent is between 
170 and 1,000. The hydraulic diameter is defined here as the ratio 
between the fourfold cross-sectional surface of any shape and its 
wetted girth. In HTR reactors, part of the graphite reflector sur- 
rounding the core may serve as a filter. For a reduction of the loss 
of pressure in the filter, the cooling gas may flow laterally across 
its face which has, e.g., apertures which collect the cooling gas to 
the channels. 


13082 Gas-cooled nuclear reactor with a facility for the drive 
of coolant gas circulators. Harand, E. (to Siemens A.G.). Ger- 
man(FRG) Patent 1,564,558/B/. 27 Feb 1975. 3p. (In German). 

2 figs. 

For the start-up and shutdown as well as for the emergency 
and after-cooling operation of gas-cooled reactors with cooling gas 
circulators driven by turbines in normal operation, each of these 
cooling gas circulators is rigidly coupled with a liquid turbine. It 
runs empty during normal operation and is arranged on the con- 
necting shaft between the cooling gas circulator and the drive tur- 
bine for normal operation. The so-called pony motors are thus in- 
dispensable. Water or oil can be circulated with a liquid pump to 
feed the liquid turbine. The energy of the geodesic energy storer, 
e.g. a water storing pool, can, however, be used as drive. 


13083 Cooling system for the outer shell of reactors. 
Bachl, H. German(FRG) Patent 2,342,262/A/. 27 Mar 1975. Sp. 
(In German). 

2 figs. 

The operating temperature of a prestressed-concrete con- 
tainment for gas-cooled nuclear reactors, expecially for nuclear 
power stations with gas turbines, is kept at 50°C by at least two 
protective liners, one over the other. The protective liners are situ- 
ated between the core internals and the prestressed concrete. The 
gap between the liners is filled with a thermal insulation material. 
Furthermore, the liners are arranged one behind the other in the 
coolant path from the outside to the inside and are cooled by par- 
tial currents of the reactor cooling gas whose temperature has 
been lowered as much as possible. The partial currents flow back 
into the main gas current entering the reactor after their lost heat 
has been taken up. In cases of accident, a reserve coolant can be 
fallen back upon. 


13084 Nuclear reactor container vessel. Prescott, R.F. (to 
Nuclear Power Co. (Whetstone) Ltd.). German(FRG) Patent 
2,450,143/A/. 24 Apr 1975. 35p. (In German). 

14 figs. 

The inner walling of a concrete pressure vessel for a gas- 
cooled high-temperature reactor or a fast reactor is designed with 
an insulating layer. It consists of a steel lining and several layers of 
insulating material, e.g. ceramic fiber, which are fixed to the steel 
lining. Furthermore, towards the interior of the pressure vessel 
there is a deformable layer of, e.g., graphite felt to take up heat 
expansion differences between the molded bricks and their sup- 
ports placed on this layer. The molded bricks consist of, e.g., 
foamed or sintered silicon nitride or melted silicon oxide and are 
embedded in the deformable layer. They are directly fixed by 
means of cap bolts to the supports of the steel lining which per- 
trude due to the compressible and porous insulating layers. The 
supports and the cap bolts are also insulated themselves by the 
heat insulation against the pressure vessel interior. 


13085 Optimization of pumping power of gas-cooled fuel ele- 
ment. Rod bundle model. Ichimiya, K.; Hasegawa, S.; Doi, E. 
(Kyushu Univ., Fukuoka (Japan). Faculty of Engineering). Kyushu 
Daigaku Kogaku Shuho; 48: No. 3, 177-182(Jun 1975). (In 
Japanese). 

For each specified permissible rod-surface temperature 
(theta), the optimum ratio of pin pitch to rod diameter P/d was 
obtained, which gives minimum pumping power in a rod bundle. 
Assuming uniform heat flux, a 9-rod square bundle and a 7-rod 
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circular bundle were analyzed on the basis of the similar method 
used in the previous work by the authors. As for the 9-rod bundle, 
the results of heat transfer experiment by Marek et al. were used. 
A series of equations was developed to obtain the pumping power 
as a function of P/d. The results showed that the optimum P/d 
ratio is between 1.64 and 1.71 for a realistic range of theta of gas- 
cooled reactors. In case of the 7-rod circular bundle, the coeffi- 
cient of friction obtained from the experiment by the authors was 
used instead of Rehme’s equation. The results of experiment are 
shown by taking P/d as a parameter, and compared with the results 
with Rehme’s equation. The authors’ results are about 30 or 40% 
larger than those with Rehme’s equation. The curves representing 
the relation between pumping power and P/d are also shown for 
both two friction coefficients mentioned above. Both curves have a 
minimum at P/d of 1.51 and 1.42, respectively. 


13086 Heat exchangers and its system for nuclear steelmaking 
by use of high-temperature gas reactor. Mori, Y. (Tokyo Inst. of 
Tech. (Japan). Faculty of Engineering); Nakada, T.; Sanokawa, K.; 
Izaki, T.; Imatake, T. Nippon Genshiryoku Gakkaishi; 17: No. 6, 
303-313(Jun 1975). (In Japanese ). 

A study is presented on a process and system of heat 
exchangers, in which the nuclear heat from a high-temperature 
gas-cooled reactor is transferred to produce reducing gas for steel 
making, assuming a primary circuit outlet gas temperature of 
1000°C and pressure of 40 kg/cm?. A consideration is given to the 
safety of the plant and to eliminating contamination of the process 
materials and products. Criteria are derived for making the system 
optimum, selecting the most appropriate method of analysis and 
determining the most suitable type of heat exchanger. Technical 
problems requiring solution through research and development of 
the plant are identified. The results are formulated in a proposal 
for an indirect heat exchanging system embodying an intermediate 
helium loop of 45 kg/cm? pressure, installed between the primary 
and process loops. The optimum temperature for the intermediate 
loop is 925°C and that for the process loop 850°C. Further, from 
the standpoint of reliability and capital cost, the heat exchangers 
should be divided into two parts for high and for low temperature 
uses. The best operating conditions are determined for the highest 
temperature part of the high temperature heat exchanger of paral- 
lel flow type. 


13087 (ERDA-tr—221) Advance shutdown methods and after- 
heat removal possibilities for high temperature reactors with spheri- 
cal fuel elements. Parts I and II. Schweiger, F.; Wohler, J. 6 Jun 
1975. Translated from VGB Kraftwerkstech.; Vols. 55-56: No. 6, 
365-372, 368-372(Jun 1975—1976). 32p. Dep. NTIS $4.00. 

Special requirements are enumerated for shutdown and 
after-heat removal for pebble bed reactors. Methods which meet 
these requirements are discussed. (DG) 


13088 Computer program for porous fuel element directly 
cooled by helium gas. Izaki, T.; Tanaka, R.; Koike, H. (Kawasaki 
Heavy Industries Ltd., Kobe (Japan)). FAPIG (Tokyo); No. 78, 
25-31(Aug 1975). (In Japanese). 

The heat-transferring flow analysis code POROUS-2 was 
developed for a new type of the coated particle fuel elements 
recently proposed for gas cooled fast reactors (GCFR). The con- 
cept of the new fuel element GBR-2 and a GCFR loaded with this 
fuel element are explained. The concept and the performance 
characteristics of conventional pin-cluster fuel elements are also 
presented for comparison. The computational model and the heat- 
transferring flow equations employed in the POROUS-2 code are 
described and discussed. The computational steps of the code are 
also explained with flow charts. Finally, example calculation is 
described. The input parameters and computational conditions 
used are presented together with the main results of the calcula- 
tion, such as axial pressure distribution and flow rate and radial 
temperature distribution. 


13089 Effect of radiant heat transfer on the performance of 
high temperature heat exchanger. Mori, Y.; Hijikata, K.; Yamada, 
Y. (Tokyo Inst. of Tech. een). Nip Kikai Gakkai Rom- 
bunshu; 41: No. 349, 2681-2690(Sep 1975). (In Japanese). 

The development of high temperature gas-cooled reactors is 
motivated by the consideration of the application of nuclear heat 
for industrial uses or direct steelmaking and chemical processes. 
For these purposes, reliable and efficient heat exchangers should 
be developed. This report analyzes the effect of radiant heat 
transfer on the performance of high temperature heat exchangers. 
The heat transfer model is as follows: the channel composed with 
two parallel adiabatic walls is divided with one parallel plate 
between the walls. Non-radiative fluid flows in the two separated 
channels in opposite direction. Heat transfer equations for this 
system were obtained, and these equations were solved by some 
approximate method and numerical analysis. The effect of radia- 
tion on heat transfer became larger as the radiant heat transfer 
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between two walls was larger. In the heat exchangers of counter 
flow type, the thermal efficiency is controlled with three parame- 
ters, namely radiation-convection parameter, Stanton number and 
temperature difference. The thermal efficiency was larger with the 
increase of these parameters. 


13090 Analysis of acoustic flow noise in closed systems and the 
fatigue lifetime of structural boundaries. Fenech, H. (California 
Univ., Santa Barbara (USA)). Nucl. Eng. Des.; 34: No. 3, 323- 
334(Nov 1975). 

The flow noise generated by turbulence is studied and 
characterized into ‘near field’ and ‘far field’ (i.e. acoustical) noise. 
The power spectrum of the acoustical noise generated by turbulent 
flow in closed systems is evaluated. This noise is then used as a 
forcing function to determine the mechanical response and fatigue 
lifetime of the solid boundaries in the various volumes contained in 
the closed system. An application of the methodology developed is 
ary for a high temperature gas cooled reactor containment ther- 
mal barrier. 


13091 Cable network cooling tower for the Schmehausen 
nuclear power plant. Natural-draught cooling system prevents steam 
plumes from cooling towers and the heating-up of the river. Ener- 
giewirtsch. Tagesfragen; 25: No. 11, 517-518(Nov 1975). (In Ger- 
man). 

1 fig. 

The article reports on the design and the construction fea- 
tures of the world’s first cooling tower of this type. 


13092 CO equilibrium adjustment in post-irradiation tests on 
oxide HTR fuel particles. Strigl, A.; Proksch, E. (Oesterreichische 
Studiengesellschaft fuer Atomenergie G.m.b.H., Seibersdorf. Inst. 
fuer Chemie). pp 371-374 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab.; 3 refs. Short communication only. 


13093 On the resonance absorption of hafnium. Data check on 
the basis of experiments made with a lead spectrometer. Jonas, H.; 
Kloth, M. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Reaktorentwicklung). pp 71-74 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 3 refs. 

40,000 spherical absorber elements are mixed into the 
THTR-300, each containing 4.2 g hafnium and 40 mg boron. 
There is, however, a snag involved in the design calculations 
caused by the strongly deviating resonance data of hafnium. The 
resonance integral exhibits a discrepancy of 20% between experi- 
ment and theory. A new determination of the resonance integral 
has therefore been carried out using a lead spectrometer. 


13094 The prestressed cast-iron pressure vessel as a He storage 
tank in the THTR shutdown system. Beine, B. (Siempelkamp Gies- 
serei K.G., Krefeld (F.R. Germany)); Weber, R. (Steinmueller (L. 
u. C.) G.m.b.H., Gummersbach (F.R. Germany)). pp 648-651 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. 

Design criteria, construction, cable framework, liner, and 
erection of the pressure vessel are described. 


13095 Determination of the mass transfer coefficient in 
manifolds and their wakes for the calculation of the fission product 
accumulation in HTR_ hot-gas_ limes. Achenbach, _ €E. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorbauelemente). pp 103-106 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Sten 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 5 refs. Short communication only. 


13096 Transition from the high-enrichment to the low-en- 
richment fuel cycle in the HTR 1,160. Asmussen, K.; Huebner, A.; 


NUCLEAR POWER PLANTS 1357 


Brandes, S. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim 
(F.R. Germany)). pp 881-884 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 4: Reactor concepts and economics. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


‘4 figs.; 1 tab.; 2 refs. Short communication only. 


13097 Studies on the flow characteristics of large 
reactors employing the ‘Otto’ principle. Babilas, C.; Kirchner, G.; 
Vinzens, _K. (Internationale Atomreaktorbau  G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 204-207 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: 
Reactor design and experiments. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 2 refs. Short communication only. 


13098 Nuclear process heat. Improvement of the HTR reactor 
and use of nuclear process heat for coal gasification. Brinkmann, 
D.; Hoffmann, J.; Noppeney, A. (Kraftwerk Union A.G., Erlangen 
(F.R. Germany)); Niemeyer, W. (Gesellschaft fuer Hochtem- 
peraturreaktor-Technik m.b.H., Bensberg (F.R. Germany)). pp 
877-880 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 4: Reactor concepts and economics. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. 

The report gives the necessary technical data for the secon- 
dary coolant circuit, specifies the development tasks still to be 
solved, and gives a survey on the present status. Especially the shu- 
toff devices and the hot-gas lines are not in keeping with the latest 
technological development. 


13099 Changes in the heat insulation behaviour of a super- 
heated steam line by uneven circumferential pressure distribution. 
Broeckerhoff, P.; Scholz, F. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Reaktorbauelemente). pp 
770-773 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 3 refs. Short communication only. 


13100 Test plant with He heat cycle for coal gasification with 
nuclear process heat. Duerrfeld, R.; Heek, K.H. van; Juentgen, H. 
(Bergbau-Forschung G.m.b.H., Essen (F.R. Germany)). pp 873- 
876 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
4: Reactor concepts and economics. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 1 tab.; 3 refs. 

A report is given on a semi-technical pilot plant being tested 
at present for the steam gasification of low-temperature carboniza- 
tion coke having a carbon weight rate of 0.2 t/h and drawing the 
required process heat from an electrically heated helium cycle. 
Furthermore, the concept of a large technical gas generator under 
construction for industrial use is explained. It will have a lignite 
weight rate of about 50 t/h at 900°C helium preliminary tempera- 
ture. 


13101 Cs deposition on HTR materials and the thermochemis- 
try of Cs in the HTR coolant loop. Fett, H.J.; Herion, J.; Niekisch, 
E.A. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). 
Inst. fuer Grenzflaechenforschung und Vakuumphysik). pp 107- 
110 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 16 refs. 

Experimental results show that the distribution of Cs in wall 
material is very ery This inhomogeneity is caused by 
the extremely low solubility of Cs in the crystallites and by its large 
segregation at grain boundaries and by other structural charac- 
teristics. Segregation also occurs on the wall surface and competes 
there with the adsorption and desorption processes from or in the 
gas phase. This interplay of different processes in a thin surface 
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layer ———. as shown by model calculations, the whole 
rocess very markedly. A measuring method is in- 


troduced d’which i is suitable for the investigation of these surface 
processes, and the first results of the depositing of Cs on high-tem- 
perature alloys are discussed. 


13102 Non-integrated HTR once-through ts. Foerster, S.; 
Clermont, H.; Hewing, G.; Quell, P.; Sack, B.; Singh, J.; Schroeder, 
B. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany)). pp 
889-892 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 4: Reactor concepts and economics. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 2 tabs. Short communication only. 


13103 Influence of a bypass flow through wedge-shaped aper- 
tures in the end faces of HTR fuel element blocks on the coolant 
distribution in the fuel element. Groehn, H.G. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorbauelemente). pp 115-118 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
6 figs. Short communication only. 


13104 The operational and control behaviour of HTR once- 
through plants, illustrated by the example of a non-integrated plant 
concept. Hewing, G. (Kernforschungsanlage Juelich G.m.b.H. (F.R. 
Germany)). pp 893-896 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 4: Reactor concepts and economics. Eg- 
genstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 1 tab. Short communication only. 


13105 Production and potential of the pressed fuel element 
block for HTR reactors. Hrovat, M.; Rachor, L. (Hochtemperatur- 
Reaktor-Brennelement G.m.b.H. (HOBEG), Hanau (F.R. Ger- 
many)). pp 415-418 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

‘ From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 2 refs. Short communication only. 


13106 A new method of fluidized-bed coating of fissile and fer- 
tile particles by admission of the coating gas from above. Huschka, 
H.; Warzawa, W. (Hochtemperatur-Reaktor-Brennelement 
G.m.b.H. (HOBEG), Hanau (F.R. Germany)). pp 359-362 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel 
elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs. Short communication only. 


13107 Studies on the detection of flux irregularities, especially 
xenon oscillations, in HTR-type reactors using peripheral core in- 
strumentation. Koch, R.; Kirch, N.; Neef, R.D.; Selariu, M. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorentwicklung). pp 63-66 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

‘ From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 3 refs. 
Theoretical investigations on the problem of xenon oscilla- 

tions have shown that HTR cores with a greater power than 1,000 
MW are no longer inherently stable to xenon oscillations. The in- 
volved local flux and power increases could create a non-permissi- 
ble operational state for the reactor core in which the design data 
of the fuel elements are reached and exceeded. It is therefore 
necessary to develop a measuring system which must be able to 
detect flux irregularities and to indicate deviations from the 
nominal value to an added control system. A core edge instrumen- 
tation or a detector system outside the reflector seems desirable 
for the HTR with pebble-bed core. 
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13108 New focal points in the development of coated fuel parti- 
cles for HTGR fuel elements in the FRG. Mehner, A.W.; Thiele, B. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany)); Rotter- 
dam, R. ee. G.m.b.H., Mannheim (F.R. 
Germany)); Vygen, P. (Hochtemperatur-Reaktor-Brennelement 
G.m.b. (Hos G), Hanau (F.R. Germany)). pp 355-358 of In 
Reactor ‘conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel 
elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 tabs.; 4 refs. Short communication only. 


13109 Fission gas release as a result of heavy metal impurities 
in HTR fuel elements. Mueller, A.; Uhlenbusch, L.; Will, M.; Miel- 
ken, G. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany )). 
pp 411-414 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Juelich, F.R. Germany (30 Mar 
1976). 

6 figs.; 6 refs. Short communication only. 


13110 Interpretation of radiation-induced changes in the 
dimensions of spherical HTR_ fuel elements. Mueller, H. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorwerkstoffe und Heisse Zellen); Ragoss, H. 
(Gesellschaft fuer Hochtemperaturreaktor-Technik m.b.H., Ben- 
sberg (F.R. Germany)). pp 423-426 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle 
and isotope technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 6 refs. Short communication only. 


13111 Natural convection in the core of a pebble-bed reactor. 
Petersen, K. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Reaktorentwicklung); Barthels, H.; Breitbach, G. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorbauelemente). pp 123-126 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 1 ref. Short communication only. 


13112 Speed control after loss of load for a 1,000-MW helium 

turbine with hightemperature reactor as heat source. Hewing, G. 

(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 

fuer Reaktorentwicklung). Atomkernenergie; 28: No. 1, 59( 1976). 
2 figs.; 7 refs.Short communication only. 


13113 Metal fission product behaviour in high temperature 
reactors - UO, coated particle fuel. Brown, P.E.; Faircloth, R.L. 
(UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). J. Nucl. Mater.; 59: No. 1, 29-41(Jan 1976). 

The migrational behaviour of a number of metallic fission 
products in the coated UO, particle fuel, proposed for High-Tem- 
perature Reactors, is described. The derivation of parameters 
enabling calculations to be made of the release of selected impor- 
tant isotopes is also discussed, particularly with reference to ‘Triso’ 
coated particles in which the silicon carbide layer is either defec- 
tive or absent. 


13114 Nuclear power stations with HTR reactors. Vollmer, H. 
(Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (F.R. Ger- 
many)). CZ-Chem.-Tech.; 5: No. 2, 49-54(Feb 1976). (In Ger- 
man). 

10 figs.; 1 tab. 

Nuclear power stations with HTR reactors are advanced 
power generating systems. Prototype reactors of 300 MWe are 
being built or will shortly be in operation. They have good safety 
characteristics, the plant efficiency is high, environmental pollution 
is low, and their low uranium are demand saves fuel resources. As 
coolant temperatures in the HTR are low, it can be coupled with a 
gas turbine. The heat produced on a high temperature level can be 
used for coal gasification and other processes so that the small and 
expensive fossil primary energy carriers can be substituted for by 
nuclear energy. Layout, potential, and characteristic properties of 
this type of power station are described 
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13115 Experience in char; the —— reactor. 
Buelling, H. (Arbeitsgemeinsc Versuchs-Reaktor G.m.b.H., 


Juelich (F.R. Germany)). VGB Kraftwerkstech.; 56: No. 3, 144- 
147(Mar 1976). (In German). 

7 figs.; 3 refs. 

After briefly describing the refuelling system of the AVR 
pebble-bed reactor, disturbances which were encountered with 
various fuel cycle components, the cause of these disturbances and 
their adjustment are dealt with. The conclusion contains details on 
the damage probability of the fuel spheres and on the availability 
of the refuelling system. 


13116 Some results of the operation of the reactor installations 
of the V.I. Lenin nuclear power plant in Leningrad. Bulkin, Yu.M. 
Teploenergetika (Moscow); No. 3, 7-8(Mar 1976). (In Russian). 

The Leningrad nuclear power plant is the prototype of a se- 
ries of nuclear power plants under construction in the Euorpean 
part of the USSR. It has channel-type uranium-graphite boiling 
water reactors. Each plant of this series consists of two 1000 MW 
blocks. In each block, saturated steam at the pressure of 6.5 MPa 
is fed to two 500 MW turbines. The first block was put into ser- 
vice in December 1973 and the second one in 1974. Generally 
successful operation of the two blocks has permitted the designers 
to advance the idea of constructing similar plants with unit capaci- 
ty of one block amounting to 1500 MW. 


13117 Direct heat transfer using liquid metals - problems and 
technica] realization. Coenen, H. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (F.R. Germany). Inst. fuer Apparatebau und 
Anlagentechnik ). Nucl. Eng. Des.; 36: No. 3, 315-324(Mar 1976). 

The paper discusses the possibilities of using metal baths as 
heat-transfer systems for gas cooled high-temperature reactors 
— special consideration of the gasification of solid combusti- 

ies. 


13118 Seismic test on a one-fifth scale HTGR core model. 

Olsen, B.E.; Neylan, A.J.; Gorholt, W. (General Atomic Co., San 

mo Calif. (USA)). Nucl. Eng. Des.; 36: No. 3, 355-365(Mar 
). 

The paper describes a seismic test on a one-fifth scale 
HTGR graphite core model. The test program included: (a) a 
horizontal uniaxial excitation in two orthogonal directions at ac- 
celerations up to approximately 1.5 g; (b) sinusoidal, time history 
(El Centro, Taft, synthesized), excitations imposed on the model; 
(c) damping and resonance tests; and (d) variation in lateral 
restraint structure, soft and hard springs. The test program also in- 
cluded pendulum collision test of one-fifth scale and full-scale 
blocks, two-dimensional array tests, and instrumentation develop- 
ment in support of the final test. The purpose of the test was to: 
(a) study collision dynamics between graphite blocks; (b) employ 
data to aid in verifying model scaling laws; (c) investigate model 
dynamic behavior and response characteristics; (d) provide 
specific data on block relative displacement, acceleration and 
strain; and measure boundary support forces; (e) provide data for 
correlation with analytical models; and (f) provide preliminary 
design data. 


13119 AGRs make a start. Rippon, S. Nucl. Eng. Int.; 21: No. 
242-243, 54-57(Apr 1976). 

The status of the AGR is reviewed. The problems which 
have been encountered are discussed. The many advantages gained 
by replication of Hinkley Point B and Hunterston B, the two sta- 
tions which recently were synchronised to the grid almost simul- 
taneously, are described and several aspects of their performance 
which have proved very satisfactory are recounted. It is anticipated 
that generating costs will be marginally lower than for current 
Magnox plants. In spite of some remaining areas of uncertainty it 
is considered that there is good reason for revival of confidence in 
the system which may well prove to be a very good investment. 


13120 Technical notes. Rational approximations for cross-sec- 
tion ing in doubly heterogeneous systems. Stamatelatos, 
M.G. (Univ. of California, Los Alamos, NM). Nucl. Sci. Eng.; 61: 
No. 4, 543-549(Dec 1976). 

A simple yet accurate method of space-shielding cross sec- 
tions in a doubly heterogeneous high-temperature gas-cooled reac- 
tor (HTGR) system using collision probabilities and rational 4 
proximations is presented. Unlike other more elaborate methods, 
this method does not require point-wise cross sections that are not 
explicitly generated in most popular cross-section codes. Con- 
sequently, this method makes double heterogeneity space-shielding 
possible for cross-section codes that do not proceed via point-wise 
cross sections and that usually allow only for single (fuel-rod) 
heterogeneity cross-section space-shielding. Results of calculations 
based on this method compare well with results of calculations 
based on more elaborate methods using point-wise cross sections. 
Moreover, the systematic trend of the difference between the 
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results from this method and those from the more elaborate 
methods used for comparison supports the already existent opinion 
that the latter methods tend to overestimate the Shielding 
cross-section correction in doubly heterogeneous R systems. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 13009, 13518, 13550 


13121 (AECL—5109) An assessment of the utilization of waste 
heat in Iverson, S.L.; Prowse, D.R. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research 
Establishment); Campbell, J.D. (Manitoba Univ., Winnipeg 
(Canada). Dept. of Plant Science). (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Jan 1976. 100p. INIS. 

32 refs., 21 figs., 25 tables. 

The economic feasibility of utilizing waste heat from the 
moderator circuit of the CANDU G-2 reactor to heat greenhouses 
was examined. Three waste heat recovery systems were compared 
to a conventional gas-fired system. Each waste heat recovery 
system involved the recirculation of warm light water from 
modified moderator heat exchangers through a distribution system 
to finned-tube heat exchangers in the greenhouses. The distribu- 
tion system was assumed to service an eight or ten hectare (20-25 
acre) greenhouse vegetable industry located immediately outside 
the 914 m reactor exclusion zone. Two greenhouse configurations 
were evaluated, one consisting of individual houses connected by a 
corridor to form 4047 m? (1 acre) units while the other was a sin- 
gle roof covering 4047 m?*. The lowest calculated heating and ven- 
tilation costs for waste heat systems were $9.55 per year per 
square meter of growing surface for the climate of Winnipeg, 
Manitoba. A conventional greenhouse heated by natural gas at 
about $1.50 per 1000 standard cubic feet would experience the 
same annual heating costs. Three potential improvements to the 
waste heat utilization system were discussed, each of which would 
make the system economically competitive at current natural gas 
prices. Since the price of natural gas is expected to increase above 
its current level, and since an unfilled, expanding demand for 
greenhouse-grown produce exists in Canada, the concept of waste 
heat utilization in greenhouses merits further development. 


13122 (AECL—5117) Nuclear power for district heating. 
Lyon, R.B.; Sochaski, R.O. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establishment). 
Sep 1975. 64p. INIS. 

15 refs. 

Current district heating trends are towards an increasing use 
of electricity. This report concerns the evaluation of an alternative 
means of energy supply - the direct use of thermal energy from 
CANDU nuclear stations. The energy would be transmitted via a 
hot fluid in a pipeline over distances of up to 40 km. Advantages 
of this approach include a high utilization of primary energy, with 
a consequent reduction in installed capacity, and load flattening 
due to inherent energy storage capacity and transport delays. Dis- 
advantages include the low load factors for district heating, the 
high cost of the distribution systems and the necessity for large- 
scale operation for economic viability. This requirement for large- 
scale operation from the beginning could cause difficulty in the im- 
plementation of the first system. Various approaches have been 
analysed and costed for a specific application - the supply of ener- 
gy to a district heating load centre in Toronto from the location of 
the Pickering reactor station about 40 km away. 


13123 (AECL—5501) Prospects for self-sufficient equilibrium 
thorium in CANDU reactors. Critoph, E.; Milgram, M.S.; 
Veeder, J.1.; Banerjee, S.; Barclay, F.W.; Hamel, D. (Atomic Ener- - 
gy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Mar 1976. 12p. INIS. 

From ANS 1975 winter meeting; San Francisco, California, 
USA (16 Nov 1975). 

A study has been made of self-sufficient equilibrium thori- 
um (SSET) cycles in 1200 MW(e) CANDU-PHW units. In these 
cycles a mixture of thorium and fissile material is used as feed fuel. 
The spent fuel is reprocessed and the uranium (mainly U-233) 
separated, combined with thorium and fed back to the reactor. 
Once an equilibrium mode of operation has been reached no ex- 
ternal supply of fissile material is required. It was found that 
equilibrium burnups of about 10 MWd/kg of heavy element per 
pass are feasible in 1200 MW(e), CANDU-PHW units operating 
on an SSET cycle provided careful attention is given to neutron 
economy, and reprocessing plus fabrication losses can be kept 
below | %. Using highly enriched U-235 as the externally supplied 
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fissile material for the early operating period before equilibrium, 
mined uranium requirements as low as | Mg(U)/MW(e) of power 
capacity can be achieved for credible cases. The studies show that 
with economic parameters in the range foreseen for the near fu- 
ture, SSET cycles incur a penalty of some 20% in electrical energy 
costs compared to optimum thorium cycles. This result depends 
quite strongly on values assumed for uranium, reprocessing and 
fabrication costs. Future trends in these parameters are expected 
to be in a direction to reduce the percentage penalty. 


13124 (AECL—S5S515) Pickering G.S. boiler repair: an exam- 
ple of planned maintenance. Dalrymple, D.G. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Apr 1976. 9p. INIS. 

From CNA reliability and maintainability course; Montebel- 
lo, Quebec, Canada (30 Apr 1976). 

The first application of boiler repair tools and procedures is 
estimated to have yielded a four-fold return on the development 
investment. The need to develop such technology is a result of the 
environment in which boiler repairs must be made. As nuclear 
technology evolves and plants and components get bigger, equip- 
ment will increasingly have to be repaired in situ with minimum 
plant downtime and minimum exposure of repair personnel to 
radiation. The lecture traces development of the Pickering A 
boiler repair capability which is seen as an example of how utility 
and contractor should interact to anticipate and meet maintenance 
requirements. 


13125 (AEEW-M—1284) Comparison of the steady-state 
facility in the RELAP-UK code with the CUSH code and with col- 
lant flow in the Winfrith SGHWR. Roberts, H.A.; Smith, C.P. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establish- 
ment). Feb 1976. 9p. INIS. 

Provision of capability for performing steady-state calcula- 
tions in RELAP-UK has led to the possibility of the wider use of 
this code for steady-state assessments of the behaviour of commer- 
cial systems with complicated circuit arrangements. In the studies 
discussed, the first objective is to demonstrate the performance of 
the RELAP-UK code in a steady-state role, and to make com- 
parisons with the CUSH code, and with measurements obtained on 
the Winfrith Steam-Generating Heavy Water Reactor. 


13126 (AEEW-R—874) The effect of high order harmonics on 
the prompt neutron decay constant in some complex SGHW type 
lattices. Maddison, R.J. (UKAEA Reactor Group, Winfrith. Atomic 
Energy Establishment). Mar 1976. 62p. INIS. 

A series of pulsed neutron source experiments have been 
carried out in SGHW lattices in the zero energy reactors DIMPLE 
and JUNO. These lattices were all multi-regional and included one 
lattice with a radial and one with an axial driver zone. It is shown 
that notwithstanding strong harmonic perturbation, a method of 
analysis is available which can isolate a fundamental mode prompt 
neutron decay constant from the decay data of the experiments, 
and that this is related to the reactivity of the lattice, and may be 
used, with limitations, to derive a reactivity - moderator height 
relationship. 


13127 (INIS-mf—3108/1) Flexibility analysis of main primary 
heat transport system : Narora Atomic Power Project. Rastogi, S.K. 
gi Atomic Research Centre, Bombay (India)). 1975. 7p. 
NIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 figures. 

The paper presents flexibility analysis problem of main pri- 
mary heat transport system and the approximate analysis that has 
been made to estimate the loads on major equipment. The primary 
heat transport system for Narora Atomic Power Project uses verti- 
cal steam generators and pumps equally divided on either side of 
the reactor with inter-connecting pipes and feeders. Since the 
system is mainly spring supported with movement of a few points 
in certain directions, it represents a good problem for flexibility 
analysis which can be solved in one step only by developing a good 
computer programme. 


13128 (INIS-mf—3108/2) Design and analysis of reactor 
headers for Narora Atomic Power Project. Danak, M.R. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

Reactor header for Narora Atomic Power Reactor is a 400 
mm O.D. 10 metres long pressure vessel in the primary coolant 
circuit connecting 153 feeders to PHT pumps or steam generators. 
The vessel dimensions are restricted by containment philosophy. 
The outlet connections for pumps or steam generators are to be of 
the size of vessel diameter and DO/t ratio for the vessel is approxi- 
mately 10. The design and stresses induced meet the code require- 
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ments except that at times it is difficult to get precise stress values 
in absence of certain data and lack of code or available literature 
giving practical approach to the problem. It can be seen that the 
400 mm equal tees used as part of the vessel cannot be penetrated 
in the light of code reinforcement requirements. However if the 
tees have to be penetrated to retain established feeder layout, it 
should be established experimentally or by some detailed stress 
analysis that it will meet the intent of code. 


13129 (INIS-mf—3108/3) Design of vent shaft and distribution 
header in suppression pool for Madras Atomic Power Project at 
Kalapakkam. Roy Chavdhury, P.K.; Mistry, A.D.; Subramanian, 
K.V.; Pandit, D.P. (Bhabha Atomic Research Centre, Bombay 
(India)). 1975. 3p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

In the event of an accident due to bursting of the steam 
pipe, the vent shaft together with the distribution header and 
downcomers provides for the venting of the steam under pressure 
in the reactor building and condensation of the same in the sup- 
pression pool. This structure consists of steel plates stiffened by 
angles forming closed rings of trapezoidal shape at intervals. The 
shaft is fixed at ground floor level and allowed to expand upwards 
and downwards having been supported horizontally at other floor 
levels. Expansion joint is provided below ground floor. Trapezoidal 
ring of vent shaft stiffeners has been analysed for internal pressure 
by a plane frame program based on ‘Stiffiness Matrix’ method. As 
the surge pressure build-up takes place in a very short time, the 
question of determining dynamic load factor arose. It has been 
shown that for this structural configuration of the vent shaft, the 
dynamic load factor is very close to unity. 


13130 (INIS-mf—3108/6) Behaviour of a stiffened circular 
slab. Kulkarni, M.G.; Subramanian, K.V. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 3p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 figures. 

Configuration of intake structure for cooling water system 
for Madras Atomic Power Project was studied on a hydraulic 
model and it was recommended to provide a circular slab in the 
structure to give directional property to the inflow and reduce air 
entrainment. This slab, as indicated by hydraulic model tests was 
required to withstand hydrodynamic pressures of the order of 
10T/m? due to breaking waves of about 6 m height. Analysis of 
this circular cover slab, stiffened by radial and circumferential 
beams, carried with the help of an analysis based on grid idealisa- 
tion is presented. Results of approximate design analysis to assess 
behaviour of radial stiffener have been compared. Actual design is 
based on judgement of actual degree of fixity possessed by the sup- 
ports or restraints. 


13131 (INIS-mf—3108/9) Deflection of plate type fuel elements 
subjected to parallel coolant flow. Grover, R.K.; Ghosh, A.K. 
(Bhabha Atomic Research Centre, Bombay (India)). 1975. Sp. 
INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

3 refs. 

High velocity coolant flowing through the channels of a 
parallel plate fuel assembly can cause large deflections of plates 
resulting in change in channel area. The results of a parametric 
study which was carried out for specifying manufacturing 
tolerances of NAPP booster rod have been presented. Percentage 
change in channel area and plate deflections have been plotted 
with respect to initial variation in channel thickness, friction ef- 
fects i.e. inlet and exit loss co-efficients, and friction factor. 


13132 (INIS-mf—3108/13) General aspects of slip from 
technique in the construction of containment structure of the 
Narora Atomic Power Station. Tilak, M.M. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 10p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

The paper describes one of the modern techniques of con- 
struction methods, i.e. use of slip form technique. Important fea- 
tures in adopting the above technique and its impact on construc- 
tion aspects and design parameters in respect of containment 
structure are briefly discussed. 


13133 (INIS-mf—3108/14) Salient design features of secondary 
containment structure of Narora Atomic Power Project. Rahalkar, 
B.D. (Bhabha Atomic Research Centre, Bombay (India)). 1975. 
10p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 
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Design of the secondary containment structure for Narora 
Atomic Power Project is an improvement over the two earlier 
structures at Rajasthan and Kalpakkam wherein Candu-type of 
reactors are involved. The major improvements envisaged are : to 
limit the leakage through the double containment envelope to 
0.1% of volume of the building per day as against 0.1% per hour 
achieved for earlier stations; to separate heavy water atmosphere 
from that of light water for effective heavy water recovery; and 
better man-rem budgetting by limiting inner containment structure 
ol to boiler room floor level and making boiler room area accessi- 
ble during normal operation for servicing of light water system 
equipment. Narora Atomic Power Station is located in the Indo- 
Gangetic alluvial plains in seismically active zone IV. Comprehen- 
sive soil investigation, including dynamic properties of soil is 
required to be undertaken as the foundation level of the contain- 
ment structure is 17 M below the ground level. The salient results 
of this investigation relevant to the foundations as well as type of 
foundation proposed are presented in brief. Double containment 
concept similar to that adopted for Kalpakkam station is provided 
for this station also. However, necessary changes in design to 
withstand large earthquake forces are required to be made. These 
design problems are discussed in brief. 


13134 (INIS-mf—3108/15) Internal structure of reactor build- 
ing for Madras Atomic Power Project. Pandit, D.P. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. 4p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 figures. 

The structural configuration and analysis of structural ele- 
ments of the internal structure of reactor building for the Madras 
Atomic Power Project has been presented. Two methods of analy- 
sis of the internal structure, viz. Equivalent Plane Frame and Finite 
Element Method, are explained and compared with the use of 
bending moments obtained. 


13135 (INIS-mf—3108/16) Studies for reactor containment at 
Narora. Kurien, M.Z. (Bhabha Atomic Research Centre, Bombay 
(India)). 1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 figures. 

The primary reactor containment at Narora has the unusual 
function of also carrying the heavy boilers (heat exchangers) and 
providing a flat work surface over the roof. The site being in a 
seismically active region, certain conflicting requirements in regard 
to ideal conditions to resist and analyse functional loads and 
seismic loads have to be reconciled. Alternative schemes are 
proposed and the stress flow for each major loading case examined 
and their consequent relative advantages discussed. Problems at 
the joints and functions are examined and the implications of vari- 
ous arrangements are reviewed. Suggestions to reduce the mag- 
nitude of the problems are tentatively proposed. 


13136 (INIS-mf—3108/19) Experimental stress analysis : an 
aid to design concessions. Kushawaha, H.S.; Mehra, V.K.; Kakod- 
kar, Anil. (Bhabha Atomic Research Centre, Bombay (India)). 
1975. 7p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs. 

The importance of experimental stress analysis in allowing 
design concessions during fabrication and erection is highlighted. 
Also, the design modifications which can be incorporated on the 
basis of experimental stress analysis have been illustrated. Experi- 
mental stress analysis of CANDU reactor components such as 
transition piece, water cooled thermal shield, fuelling machine 
head and end shield bogie wagon is described. 


13137 (INIS-mf—3108/22) Design loading for pipeline flange 
bolts. Vannan, K.V.; Mangal, S.M. (Bhabha Atomic Research Cen- 
tre, Bombay (India)). 1975. 4p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

The extent to which pipe line flange bolts are to be 
tightened was reviewed in the case of Unit | of Rajasthan Atomic 
Power Project. Based on literature survey, it was suggested to 
tighten the bolts until the stress is equal to the maximum value 
permitted by ASME Section III for the material of the bolt at room 
temperature. This procedure avoided a large number of cumber- 
some calculations required to be made for each and every flange 
joint. Above procedure did not take into account the service pres- 
sure, temperature and other gasket factors. Still this situation was 
considered to be safe since stress relaxation in the gasket during 
service was anticipated as a result of which actual bolt stress can 
never exceed the permissible limit. Presently a more ise at- 
tempt is made to calculate the bolt load taking into account the 


NUCLEAR POWER PLANTS 1361 


service pressure and other factors connected with gasket design. 
To take care of the effect of service temperature of higher mag- 
nitude, it is better to monitor periodically the tension in the bolt 
and retighten as necessary. Hydrostatic test pressure instead of 
design pressure and higher values of m and y are recommended for 
calculating the bolt load as per ASME Section VIII. 


13138 (INIS-mf—3108/23) Stresses at non-radial nozzle in 
cylindrical pressure vessels. Nandakumar, S. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 refs. 

A method for determining both the stress concentration fac- 
tor and the stress distribution in the neighbourhood of non-radial 
nozzle to cylinder connection is described. Combination of classi- 
cal and finite element method is used to analyse the problem. This 
type of nozzle connections are common in CANDU type nuclear 
power reactors. 


13139 (INIS-mf—3108/27) Design of calandria-end shield sup- 
port diaphragm of Narora Atomic Power Project. Srivastava, S.K.; 
Nanda Kumar, S.; Kakodkar, A. (Bhabha Atomic Research Centre, 
Bombay (India)). 1975. 7p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

The calandria-end shield diaphragm is one of the important 
components in Narora Atomic Power Plant. The support 
diaphragm is designed against elastic and plastic instability failures. 
Method of analysis for elastic and plastic instability is discussed for 
normal loading, pipe rupture loading, and earthquake loading. 


13140 (INIS-mf—3 108/28) Creep analysis of CANDU pressure 
tube. Dutt, V.K.; Gupta, R.K.; Patwardhan, V.M. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

7 figures. 

Irradiation enhanced creep causes a significant increase in 
the diameter of the coolant tube and also affects its deflection and 
curvature. While the increase in tube must be limited to 2% to 3% 
for ensuring adequate cooling of the fuel, the deflection and curva- 
ture of the tube have also to be critically estimated for the follow- 
ing design requirements: (i) there should be no obstruction to 
smooth movement of the fuel, and (ii) the coolant tube should not 
touch the calandria tube. An analytical method recommended by 
P.A. Ross-Ross and M.J. Pettigrew has been used to determine the 
curvature and deflection of Zircaloy-2 and Zr-Nb cold worked 
pressure tubes for the CANDU 200 MWe reactor. The results are 
presented and discussed. 


13141 (INIS-mf—3108/33) Flow induced vibrations of calan- 
dria and reactivity mechanism guide tubes in CANDU calandria. 
Neema, L.K. (Bhabha Atomic Research Centre, Bombay (India)). 
1975. 7p. INIS. , 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

Flow-induced vibrations of the calandria tubes and the reac- 
tivity mechanism guide tubes inside CANDU calandria are 
required to be carefully examined and controlled. This is because 
such vibrations would adversely affect the integrity of the roll-ex- 
panded end joints of these tubes and may cause fretting between 
the horizontal calandria tube and the adjacent vertical reactivity 
mechanism guide tube since the gap between them is quite small. 
The experimental and theoretical work being carried out at the In- 
dian Institute of Science, Bangalore, for studying various aspects of 
this problem is described. 


13142 (INIS-mf—3108/37) Proposed shake table studies for 
NAPP containment. Akolkar, P.M.; Khuddus, M.A. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

6 refs. . 

The proposal for shake table studies on model of contain- 
ment structure of Narora Atomic Power Project is discussed. The 
physical characteristics such as the dimensions, connection details 
of the containment with the internal structure, and the dynamic in- 
teraction between the two have been described. The dynamic scale 
factors obtained through similitude requirements and dimensional 
analysis have been presented, and the modelling ts and the 
choice of model material and scale have been discussed. The 
proposed type of tests, necessary measurement and instrumenta- 
tion have been mentioned. The limitations imposed by similitude 
requirements on model studies are brought out and the usefulness 
of the results of the proposed tests in the dynamic design of the 
containment have been covered. 
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13143 (INIS-mf—3108/38) Classification and allowable 
stresses for CANDU type nuclear plant. Warudkar, A.S.; Nandaku- 
mar, S. (Bhabha Atomic Research Centre, Bombay (India)). 1975. 
6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

For the first time in India, a detailed analysis to study the 
dynamic behaviour due to design basis earthquakes is being carried 
out for the nuclear power plant. The approach to the classification 
of the structures, systems and components of a nuclear power 
plant, the allowable stresses for different materials depending on 
this classification and the different load combinations for the 
design earthquakes for a typical CANDU type nuclear power plant 
are discussed. 


13144 (INIS-mf—3108/39) Low cycle fatigue problem in 
RAPP fuel. Rustagi, R.S.; Das, M.; Bhardwaj, S.A. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. Sp. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 refs. 

In a nuclear power plant, the fuel sheath is subjected to 
power cycling during start-up and shut-down, and also during nor- 
mal operation. Power reactors operating in relatively small electri- 
cal grids, as for example RAPS-1 are prone to large number of 
such power cycles. RAPS fuel sheath being of the collapsible 
design is subjected to high initial plastic-strains. These environmen- 
tal conditions pose serious low cycle fatigue problem in RAPS fuel 
operations. The limitations on fuel life due to low cycle fatigue are 
described. The low cycle fatigue behaviour of zircaloy under nor- 
mal and irradiation is discussed. UO, expansion model used for 
calculating plastic strains is also described. 


13145 (INIS-mf—3108/41) Investigation of safety aspects of 
operating the end-shields in a brittle condition. Seth, V.K.; Patward- 
han, V.M. (Bhabha Atomic Research Centre, Bombay (India)). 
1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs., 5 figures. 

Published data on radiation embrittlement of 3.5% Ni steels 
(material for RAPP-1, RAPP-2 and MAPP-1 end shields - with 
charpy V notch value of 2.074 gm at -101°C) indicates that the nil 
ductility transition temperature rise would be of the order of 
205°C to 260°C at the end of 30 year reactor life, against earlier 
figure of around 120°C. Surveillance programme on radiation em- 
brittlement of the end-shields is being conducted to get an idea of 
the actual condition of the material at any required time. A study 
has been made to investigate safety aspects of operating the end 
shields in brittle condition of the material under the presently 
designed operating conditions. The study is based on the concept 
of crack arrest approach employing fracture analysis diagram, 
FAD, and linear elastic fracture mechanics (using possible correla- 
tion between Ksub(Ic) and CVN values). 


13146 (INIS-mf—3108/43) Calandria vessel loading due to a 
pressure tube rupture in heavy water reactors. Dixit, K.B.; Nan- 
dakumar, S.; Patwardhan, V.M. (Bhabha Atomic Research Centre, 
Bombay (India) ). 1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs. 

The pressure tube rupture accident is the basis of design of 
calandria vessel components for Narora Atomic Power Project. 
The pressure tube rupture and consequent rupture of the calandria 
tube would cause flashing of high enthalpy heavy water coolant 
into calandria vessel resulting in a pressure surge. To limit the 
cover pressure of calandria vessel, four 20 inch relief pipes are 
provided. Different parameters such as inflow, outflow, and bubble 
growth and collapse are calculated to evaluate the calandria pres- 
sure transients during these time intervals. The analysis indicates 
that the peak pressure of calandria vessel is decided mainly by the 
relief pipe size and initial inertia of the moderator column in the 
calandria relief pipes. 


13147 (INIS-mf—3108/47) Behaviour of concrete nuclear con- 
tainment structures up to ultimate failure with reference to 
MAPP-1 containment. Appa Rao, T.V.S.R. (Bhabha Atomic 
Research Centre, Bombay ( India)). 1975. 30p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

14 refs., 20 figures. 

Theoretical and experimental methods for investigating the 
behaviour of concrete secondary containment structures subjected 
to loads upto their ultimate failure are discussed in the paper. 
Need for inelastic nonlinear analysis of containments is 
emphasized. Different constitutive models of concrete that can be 
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employed in the nonlinear analysis of concrete structures are 
briefly reviewed. Based on the experimental results obtained in a 
1:12 scale model test conducted at the Structural Engineering 
Research (Regional) Centre, Madras, behaviour of the MAPP-1 
containment to internal pressure loading up to its ultimate failure 
has been discussed. 


13148 Pickering generating station. Morison, W.G. (Ontario 
Hydro Research Lab., Toronto (Canada)). Proc. Inst. Mech. Eng. 
(London); 189: No. 21, 1-12(1975). 

Pickering generating station A is described. Details are 
given of the general station arrangement reactor design, fuel ele- 
ment and fuelling machine, and a simplified flow diagram is given. 
Special safety features are mentioned and brief details are given of 
schedules, construction and commissioning. In discussing the 
operating performance brief details are given of: capacity factor; 
causes of lost production; the behaviour of steam generators, 
pumps, turbogenerators, fuel and refuelling systems; heavy water 
losses and radioactive emissions. The detection and causes of the 
pressure tube leaks in Unit 3 are discussed. The economics of the 
system are explained in terms of capital, costs, operating costs, and 
total unit energy costs. Finally reference is made to Pickering B, 
which is to be a mirror image of Pickering A but which will in- 
clude some improvements developed during the design of Bruce 
and Gentilly 2. 


13149 (N—75-32891) Results of optimization calculations for 
a finned tubular fuel element in a gas-cooled heavy-water reactor. 
Halouzka, M. Sep 1975. Translated from Czechoslovakian Report 
Uju-184C, Dec. 1967 42 p. (NASA-TT-F—16561; UJU—184C). 
49p. NTIS $4.00. 

The optimization of a tubular fuel element with longitu- 
dinally finned tubes is described. The fins are of rectangular shape. 
Fuel element radius, element fuel underfill, height of fins and the 
overall pressure drop along the coolant channel are considered to 
be independent variables. The method of physical calculations is 
described. The results are presented in graphic form and are used 
for a technological optimization of a number of tubes in a fuel ele- 
ment, and for determination of an optimum range of independent 
variables. Some selected variants of the element are given. 
(Author) (GRA) 


13150 Critical heat flux measurements in a full scale rod 
cluster. Kobori, T. (Power Reactor and Nuclear Fuel Development 
Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center). Nippon 
Kikai Gakkaishi; 78: No. 682, 811-818(Sep 1975). (In Japanese). 

A series of burn-out experiment was performed on the fuel 
rods for '’Fugen’’ with the 14 MW thermal test loop at PNC’s En- 
gineering Center. This paper summarizes the apparatus and the 
method of experiment, and reports the results. The maximum pres- 
sure, temperature, voltage, current, and flow rate in the apparatus 
are 100 kg/cm’, 310°C, 175 V, 80 kA, and 80t/hr, respectively. 
Full scale rod clusters with 28 fuel rods having SUS-316 cladding 
pipes were used as test samples. The outline of the experiment was 
as follows. (1) The effect of inlet subcooling and steam quality on 
burn-out heat flux: the burn-out heat flux increased linearly with 
increasing inlet subcooling at each flow rate. Burn-out heat flux- 
steam quality curves are also presented by taking the flow rate as a 
parameter. (2) The effect of eccentricity of fuel clusters: 20% 
decrease of burn-out heat flux was observed as a result of 0.6 mm 
eccentricity. (3) The effect of spacer interval: the change of spacer 
interval from 420 mm to 260 mm caused 38% increase in burn-out 
heat flux. (4) The effect of fuel rod arrangement within an as- 
sembly: in view of the uneven power generation within an as- 
sembly, the rod arrangement was changed to see its effect on burn- 
out heat flux, and it was concluded that the increase of the burn- 
out heat flux can be expected. 
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REFER ALSO TO CITATION(S) 13066, 13084, 13274, 13407, 
13411, 13417, 13502, 13503, 13505, 13507, 13512, 13513, 
13514, 13520, 13521, 13522, 13523, 13524, 13531, 13578, 
13581, 13585, 13589, 13590, 13593, 13601, 13603, 13605, 
13608, 13632, 13633, 13634, 13635, 13636, 13637, 13638, 
13643, 13657, 13659, 14168, 15570 


13151 (AD-A—022296) Comments on LMFBR cost-benefit 
analysis. Alexander, A.J.; Rice, D.B. (Rand Corp., Santa Monica, 
Calif. (USA)). Aug 1975. 22p. (P—5498). NTIS $3.50. 

Report on Liquid Metal Fast Breeder Reactor program. 

This review of the cost-benefit analysis of the LMFBR is in 
three sections, each of which looks at the issue from a somewhat 
different perspective. The first section examines several of the 
most important assumptions and detailed projections which under- 
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lie the analysis. Section II reviews the role of cost-benefit analysis 
as a tool for decisionmaking in the LMFBR case, based on the 
analysis contained in the PFEIS and on the modifications suggested 
by the review. Based on a synthesis of these findings, the third sec- 
tion suggests some guides for future policy. (GRA) 


13152 (AED-Conf—75-737-001) Nuclear power station Kal- 
kar. A prototype. Borsetzky, K.D. (Rheinisch-Westfaelisches Elek- 
trizitaetswerk A.G., Essen (Germany, F.R.)). 1975. 12p. (In Ger- 
man). INIS. 

From VGB conference on building techniques in thermal 
power plants 1975; Duesseldorf, F.R. Germany (29 1975). 

18 figs. Special print from VGB Kraftwerkstech. v. 55(12) 
Dec 1975 p. 815-824. Available from ZAED. 

A report is given on the reactor concept, the reactor 
buildings plan and construction as well as on the licensing 
procedure of the prototype reactor Kalkar. It is pointed out here 
that the SNR 300 is the only prototype in the world which is going 
— a licensing procedure for conventional nuclear power 
plants. 


13153 (ANL—76-28) U—Pu—Zr metal alloy: a potential fuel 
for LMFBR’s. Walter, C.M.; Golden, G.H.; Olson, N.J. (Argonne 
National Lab., Ill. (USA)). Nov 1975. Contract W-31-109-ENG- 
38. 80p. AT. 

The report critically reviews the available information per- 
tinent to the potential use of U-Pu-Zr alloy fuels clad with stainless 
steel in LMFBR’s. The areas considered include breeding poten- 
tial, burnup potential, thermal performance, fuel fabricability, fuel 
reprocessing, and safety considerations. Because information on U- 
Pu-Zr alloys is limited, wide use is made of experience with EBR-II 
metallic driver fuel to infer advantages and limitations of U-Pu-Zr 
fuels. It is concluded that sufficient potential exists for the applica- 
bility of U-Pu-Zr fuels to LMFBR’s to warrant additional analytical 
and experimental studies. 


13154 (ANL-CT—76-46) Two-step explicit procedure formula- 
tion for fast decompression of two-phase water/steam mixture. Shin, 
Y.W. (Argonne National Lab., Ill. (USA)). May 1976. Contract 
W-31-109-ENG-38. 25p. Dep. NTIS $3.50. . 

For numerical solution of fast two-phase decompression tak- 
ing place in heat transfer tubes following sudden tube rupture, the 
problem has been formulated in two-step explicit procedures. The 
basic schemes used are the two-step Lax-Wendroff scheme and the 
Rubin-Burstein scheme with special treatments provided for boun- 
dary condition formulation. The weak numerical instabilities as- 
sociated with the basic Lax-Wendroff scheme are treated by aid of 
a pseudoviscous term added in the governing conservation equa- 
tions. The pseudoviscous term will also spread any sharp discon- 
tinuities over a few mesh points so that the shocks are represented 
approximately. An earlier approach to this problem using the 
method of characteristics faced considerable difficulties in han- 
dling the flashing transients. The main difficulty was due to the in- 
creased nonlinearity, since the sonic speed changes by many fac- 
tors and the flow accelerates with phase change, that results in 
large discontinuities which must be handled as internal boundaries. 
The direct finite difference technique with the pseudoviscosity 
treatment considered here is one of the approaches chosen to 
overcome this difficulty. Formulations given in the report include 

ial considerations in the boundary condition treatment in an- 
ticipation of potential difficulties at the boundaries. The transient 
is actually driven from the boundaries, and prior works revealed 
that the boundary treatment is the key problem area. 


13155 (CONF-761001—18) Temperature noise analysis and 
sodium boiling detection in the fuel failure mockup. Sides, W.H. Jr.; 
Fry, D.N.; Leavell, W.H.; Mathis, M.V.; Saxe, R.F. (Oak Ridge 
National Lab., Tenn. (USA); North Carolina State Univ., Raleigh 
(USA)). 1976. Contract W-7405-ENG-26. 13p. Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Sodium temperature noise was measured at the exit of simu- 
lated, fast-reactor fuel subassemblies in the Fuel Failure Mockup 
(FFM) to determine the feasibility of using temperature noise 
monitors to detect flow blockages in fast reactors. Also, acoustic 
noise was measured to determine whether sodium boiling in the 
FFM could be detected acoustically and whether noncondensable 
gas entrained in the sodium coolant would affect the sensitivity of 
the acoustic noise detection system. Information from these studies 
would be lied to the design of safety systems for bern | 
liquid-metal fast breeder reactors (LMFBRs). It was determi 
that the statistical properties of temperature noise are dependent 
on the shape of temperature profiles across the subassemblies, and 
that a blockage —- of a thermocouple that increases the 
gradient of the profile near the blockage will also increase the tem- 
perature noise at the a Amplitude probability analysis 
of temperature noise shows a skewed amplitude density function 
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about the mean temperature that varies with the location of the 
thermocouple with respect to the blockage location. It was con- 
cluded that sodium boiling in the FFM could be detected acousti- 
cally. However, entrained noncondensable gas in the sodium coo- 
lant at void fractions greater than 0.4 percent attenuated the 
acoustic signals sufficiently that boiling was not detected. At a void 
fraction of 0.1 percent, boiling was indicated only by the two 
acoustic detectors closest to the boiling site. 


13156 (COO—2245-29TR) Interferometric investigation of 
turbulently fluctuating temperature in an LMFBR outlet plenum 
=r Bennett, R.G.; Golay, M.W. (Massachusetts Inst. of 

ech., Cambridge (USA)). 1975. Contract E(11-1)-2245. 104p. 
Dep. NTIS $5.50. 

A novel optical technique is described for the measurement 
of turbulently fluctuating temperature in a transparent fluid flow. 
The technique employs a Mach-Zehnder interferometer of ex- 
tremely short field and a simple photoconductive diode detector. 
The system produces a nearly linear D.C. electrical analog of the 
turbulent temperature fluctuations in a small, | mm* volume. The 
frequency response extends well above 2500 Hz, and can be im- 
proved by the choice of a more sophisticated photodetector. The 
turbulent sodium mixing in the ANL 1'/,;-scale FFTF outlet 
plenum is investigated with a scale model outlet mixing plenum, 
using flows of air. The scale design represents a cross section of 
the ANL outlet plenum, so that the average recirculating flow in- 
side the test cell is two dimensional. The range of the instrument is 
120°F above the ambient air temperature. The accuracy is 
generally +-5°F, with most of the error due to noise originating 
from building vibrations and room noise. The power spectral densi- 
ty of the fluctuating temperature has been observed experimentally 
at six different stations in the flow. A strong 300 Hz component is 
generated in the inlet region, which decays as the flow progresses 
along streamlines. The effect of the inlet Reynolds number and the 
temperature difference between the inlet flows on the power spec- 
tral density has also been investigated. Traces of the actual fluc- 
tuating temperature are included for the six stations. 


13157 (CRBRP-ARD—0134) Clinch River Breeder Reactor 
Plant Project. 1975 technical progress report. (Clinch River 
Breeder Reactor Plant Project Office, Oak Ridge, Tenn. (USA)). 
1975. Contract E(1 1-1)-2395;E(49-18)-12-3. 212p. AT. 

A technical progress report is presented which describes the 
objectives, design decisions, and major accomplishments achieved 
in the planning, organizing, design, and licensing of the Clinch 
River Breeder Reactor. The CRBR is the United States’ LMFBR 
demonstration plant. The period covered is September |, 1974 to 
August 31, 1975. 


13158 (CRBRP-PMC—76-06) Clinch River Breeder Reactor 
Plant. Technical review, Fall 1976. (Clinch River Breeder Reactor 
Plant Project Office, Oak Ridge, Tenn. (USA)). Fal 1976. Con- 
tract E(49-18)-12. 59p. AT. 

Included are sections dealing with nonlinear analysis of the 
core restraint system, outlet plenum flow stratification studies, and 
core exit instrumentation. (DG) 


13159 (EURFNR—1361) Vapor pressure measurements to 
7000 K and equation of state of oxide fuels for fast reactor safety 
analysis. Bogensberger, H.G. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
May 1976. 59p. (KFK—2272; EUR—S5S0le). Dep. NTIS (US 
Sales Only) $4.50. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

A new high-energy laser technique, including fast tempera- 
ture recording in the microsecond range, was developed for mea- 
suring the vapor pressure of fast breeder uranium—plutonium 
oxide fuels up to 7000°K. In the ternary system, the pressure of 
uranium—plutonium oxide above its melting point was determined 
to be log p (atm) = 7.966 — (28137/T), yielding a high-tempera- 
ture heat of evaporation of AH/sub evap/ = 128.7 kcal/mol. Mea- 
surement of the UO, partial pressure over the solid — log p 
(atm) = 9.365 — (32436/T), resulting in a heat of sublimation of 
AH/sub sub/ = 148.4 kcal/mol. The difference of these heats yields 
the heat of fusion AH/sub f/ = 19.7 kcal/mol, which is in good 
agreement with the literature value of 19.4 kcal/mol. In the binary 
UO, system, the pressure above the melting point was determined 
to be log p (atm) = 7.7 — (27900/T), giving a heat of evaporation 
of AH/sub evap/ = 127.6 kcal/mol. An assessment of literature 
data for below the melting point yielded log p (atm) = 8.846 - 
(31506/T), and heat of sublimation of AH/sub sub/ = 144.1 
kcal/mol. The resulting heat of fusion, AH/sub f/ = 16.5 kcal/mol, 
is only slightly below the published value of AH/sub f/ = 17.7 
kcal/mol. A new equation of state for UO, has been derived using 
the theory of significant liquid structures, which predicts a critical 
temperature of 7560°K, a critical pressure of 1210 atm, and a criti- 
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cal density of 1.66 g/cm’. The resulting critical compressibility of 
0.316 is in good agreement with the values predicted by the theory 
of corresponding states. Consistency among literature data on 
enthalpy of solid UO,, recent vapor pressure measurements over 
liquid UO,, and the pressure data over solid UO, could only be ob- 
tained by the inclusion of an electronic exitation term in the gase- 
ous partition function. A new set of free energy functions for gase- 
ous and solid UO, is presented. 


13160 (GEAP—14031-7) Core restraint engineering. Seventh 
quarterly report, February—April 1976. (General Electric Co., 
Sunnyvale, Calif. (USA). Breeder Reactor Dept.). Jun 1976. Con- 
tract E(04-3 )-0893-TAS-23. 10p. AT 

LMFBR core restraint system design requirements, subcom- 
ponents, and analytical methods are discussed. Progress during is 
described for subtasks related to withdrawal force testing, transient 
analysis, load monitoring, assembly interaction effects, and instru- 
mented simulated fuel assemblies. 


13161 (HEDL-SA—75-1083) Cesium relocation in mixed-oxide 
fuel pins resulting from increased temperature _reirradiation. 
Lawrence, L.A.; Woodley, R.E.; Weber, E.T. (Hanford Engineer- 
ing Development Lab., Richland, Wash. (USA)). Jun 1976. Con- 
tract E(45-1)-2170. 18p. (CONF-760622—44). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Mixed-oxide fuel pins from EBR-II test subassemblies PNL- 
3 and PNL-4 were reirradiated in the GETR to study effects of in- 
creased fuel and cladding temperatures on chemical and ther- 
momechanical behavior. Radial and axial distributions of cesium 
were obtained using postirradiation nondestructive precision 
gamma-scanning techniques. Data presented relate to the depen- 
dence of cesium distribution and transport processes on tempera- 
ture gradients which were altered after substantial steady-state 
operation. 


13162 (HEDL-SA—811) Superalloy applications in the fast 
breeder reactor. Powell, R.W. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Jan 1976. Contract E(45-1)-2170. 
1Sp. (CONF-760203—8). Dep. NTIS $3.50. 

From AIME annual meeting; Las Vegas, Nevada, United 
States of America (USA) (22 Feb 1976). 

The economics of the LMFBR are dependent on the breed- 
ing of new fuel in the reactor core and this can be improved by 
the use of advanced alloys as core structural components. The en- 
vironment of the core makes superalloys a natural choice for these 
components, but phenomena related directly to neutron irradiation 
necessitate extensive testing. Consequently, commercially-available 
superalloys, together with a number of developmental alloys are 
being tested in existing LMFBR’s and by simulation techniques to 
determine the best alloy for use in the LMFBR core. It presently 
appears that such materials will indeed be capable of the per- 
formance required, and will greatly facilitate the commercial 
realization of the fast breeder reactor. 


13163 (HEDL-SA— 1084) Reirradiation of mixed-oxide fuel 
pins at increased temperatures. Lawrence, L.A.; Weber, E.T. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). May 1976. Contract E(45-1)-2170. 18p. (CONF- 
760622—45). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Mixed-oxide fuel pins from EBR-II irradiations were reir- 
radiated in the General Electric Test Reactor (GETR) at higher 
temperatures than experienced in EBR-II to study effects of the in- 
creased operating temperatures on thermal/mechanical and chemi- 
cal behavior. The response of a mixed-oxide fuel pin to a power 
increase after having operated at a lower power for a significant 
portion of its life-time is an area of performance evaluation where 
little information currently exists. Results show that the cladding 
diameter changes resulting from the reirradiation are strongly de- 
pendent upon both prior burnup level and the magnitude of the 
temperature increase. Results provide the initial rough outlines of 
boundaries within which mixed-oxide fuel pins can or cannot 
tolerate power increases after substantial prior burnup at lower 
powers. 


13164 (HEDL-TC—672) Critique of ‘'LMFBR fuel pin 
cladding transient performance capabilities: an analysis of FCTT 
data,’’ BNWL-2041, NRC-1. Hunter, C.W.; Johnson, G.D. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1)-2170. 20p. Dep. NTIS $3.50. 

The report BNWL-2041 was prepared by Battelle-Northwest 
Laboratory for the U.S. Nuclear Regulatory Commission to aid in 
the assessment of the safety margin provided by the CRBRP 
transient performance design criteria. The report compares certain 
aspects of the fuel pin transient performance analysis in the 
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CRBRP PSAR with experimental test results obtained with the 
Fuel Cladding Transient Tester (FCTT) on EBR-II irradiated fuel 
pin cladding. Failure temperature, residual strength, and failure 
strain values obtained by the FCTT are used in BNWL-2041 to 
question the CRBRP fuel pin design temperature limits for upset 
and emergency events, the residual strength values employed in 
the Cuma tive Mechanical Damage Function (CDF), and the al- 
lowed incremental strain during upset and emergency events. This 
paper critically reviews the evaluations in BNWL-2041 to assure 
that FCTT results are correctly analyzed, interpreted, and applied. 


13165 (INIS-mf—3108/4) Design of sodium piping. Shah, V.C. 
(Bhabha Atomic Research Centre, Bombay (India)). 975. 9p. 
INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

8 refs. 

Fast reactor systems are essentially high temperature 
systems. Unlike conventional power plants, austenitic stainless steel 
is used as principal structural material in fast reactors due to 
presence of sodium. Sodium piping differs from the thermal reac- 
tor piping in various ways : higher temperatures; severe transient 
conditions due to highly conductive sodium film and poor conduc- 
tivity of austenitic stainless steels; concern for core melt-down calls 
for high integrity of primary system which is achieved with a dou- 
ble containment outside the main piping and high system tempera- 
ture combined with the large coefficient of thermal expansion for 
austenitic stainless steel call for greater developed length to 
anchored length ratio. The design requirements and problems in- 
volved in sodium piping analysis are discussed. 


13166 (INIS-mf—3108/10) Mechanical design of a sodium 
heated steam generator. Chetal, S.C. (Bhabha Atomic Research 
Centre, Bombay (India)). 1975. 10p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 refs., 2 figs. 

The FBTR steam generator is a once through type unit con- 
sisting of four 12.5 MW thermal modules generating a total of 74 
tons per hour of steam at 125 bar and 480°C. The paper outlines 
the mechanical design of the steam generator with emphasis on 
special design problems associated with this type of sodium to 
water steam heat exchanger, namely, thermal cycling of transition 
zone where nucleate boiling changes over to film boiling, applica- 
tion of pressure vessel design criteria for transient pressures, ther- 
mal stress evaluation resulting from differential expansion between 
shell and tube in this typical configuration, sodium headers support 
design, thermal sleeve design, thermal shock analysis in thick 
tubes, thermal stress resulting from stratification, and stability of 
expansion bends against vibration. Some of the possible design 
changes for the future large size steam generator are outlined. 


13167 (INIS-mf—3108/11) Design of rotating plugs. Misra, 
S.K.; Kale, R.D.; Bhoje, S.D. (Bhabha Atomic Research Centre, 
Bombay (India)). 1975. Sp. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

The paper outlines the problems of designing the top shield 
structure of fast reactor, which will essentially consist of two rotat- 
ing plugs with eccentric housings in each. The plugs will contain 
shielding materials. The plugs should withstand an internal test 
pressure of | bar. At normal working conditions, the plug bottom 
will be around 400°C whereas the top will be maintained at 40°C. 
Considering each rotating plug as a pressure vessel, it has a unique 
structure. Three horizontal plates and four vertical shells form two 
chambers. The plates have an eccentric hole each. Vertical tubes 
traverse the height of the plug structure and are fixed at the two 
ends to the plates. The available literature does not provide means 
to analyse the stresses in the components; therefore simulated stu- 
dies will be needed to design such structures. 


13168 (INIS-mf—3108/12) Design of grid plate and support 
structure. Vaze, K.K.; Bhoje, S.B. (Bhabha Atomic Research Cen- 
tre, Bombay (India) ). 1975. 4p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

3 refs. 

The grid plate in the fast reactor vessel is a perforated plate 
with about 800 circular holes supporting the fuel and blanket sub- 
assemblies. It transfers this load to the reactor vessel through a 
support structure. In a typical arrangement, the grid plate is 
suspended from the vessel walls. The plate is immersed ‘in liquid 
sodium at 400° C and is loaded by dead weight of the core, sodium 
pressure and a certain number of thermal shocks. It is required to 
analyse the deflection, slope, and stresses in the plate and support 
structure. In particular, the stress concentration analysis has to be 
carried out. 
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13169 (INIS-mf—3108/20) Sodium-sodium intermediate heat 
e n Chandramohan, R. (Reactor Research 
Centre, Kalpakkam (India)). (Bhabha Atomic Research Centre, 
Bombay (India) ). 1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar, 1975). 

4 refs. 

The paper deals briefly with the calculation methods 
adapted in working out the stresses due to fluid pressures (normal 
as well as transient), weights, piping-reactions, vibration in the 
tube-bundle and also the thermal stresses during normal and 
transient conditions, for the mechanical design of intermediate 
heat-exchanger. The thermal stress evaluation of the tube-sheet is 
given particular emphasis. A brief outline of the design problems 
connected with the Na-Na exchangers of large size sodium cooled 
fast reactor plants is also given. 


13170 (INIS-mf—3108/21) Bowing and interaction of fast 
reactor subassemblies. Bhoje, S.B.; Govindarajan, S. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. 9p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

7 refs. 

Deformations of the subassembly structural components, in 
particular the bowing of the hexagonal wrapper which encloses the 
pin bundles, due to stainless steel swelling as a result of fast 
neutron irradiation give rise to operational and safety problems 
especially in large breeder reactors where the neutron flux is much 
larger than in smaller reactors. The restraint on bowing induces 
heavy restraint loads and high stresses in the wrapper, which tend 
to limit the target burn-up of the fast reactor fuels. Therefore, a 
realistic analysis has to include the phenomenon of creep to deter- 
mine the extent to which the stresses in the wrapper would be 
relaxed due to both thermally induced and irradiation induced 
creep. Apart from this, determination of deformations of the sub- 
assemblies in the core due to the interaction among them is also 
necessary. 


13171 (INIS-mf—3108/26) Temperature controlled ‘void’ for- 
mation. Dasgupta, P.; Sharma, B.D. (Bhabha Atomic Research 
Centre, Bombay (India)). 1975. 7p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

17 refs. 

The nucleation and growth of voids in structural materials 
during high temperature deformation or irradiation is essentially 
dependent upon the existence of ‘vacancy supersaturation’. The 
role of temperature dependent diffusion processes in ‘void’ forma- 
tion under varying conditions, and the mechanical property 
changes associated with this microstructure are briefly reviewed. 


13172 (KFK—1275/3, pp vp.) Materials testing and develop- 
ment, corrosion tests and coolant analyses. Schaefer, L.; Schnitzer, 
E.; Rodrian, D.; Scheibe, W.; Closs, K.D.; Ehrlich, K.; Gross, R.; 
Borgstedt, H.U.; Schneider, H. Dec 1975. (In German). 

18 figs.; 2 tabs.; 5 refs. 

In Third quarterly report 1975. 

The creep rupture strength of the cladding material exposed 
to internal pressure was the subject of in-pile and sodium-loop 
tests. The 10,000 h corrosion test has been terminated; for materi- 
al No. 1.4970 the creep plots are nearly identical in vacuum and in 
sodium as opposed to 1.4981 material. In addition to cladding tube 
specimens exposed to internal pressure flat specimens made of 
structural materials had been used in the high-temperature test rig, 
measurements are available on their material losses and also with 
respect to corrosion of special materials such as stellite 6. 


13173 (KFK—1275/3, pp vp.) Reactor physical experiments 
and reactor theory. Scholtyssek, W.; Jiang, S.H.; Bachmann, H.; 
Borgwaldt, H. Dec 1975. (In German, English). 

4 figs.; 3 tabs.; 13 refs. 

In Third quarterly report 1975. 


In the SNEAK-9C assembly miniature fission chambers have 
been used for the first time, which allow non-disturbed measure- 
ment of fission rates of higer plutonium and americium isotopes. 
The results are compared with the calculations. The majority of 


computer programs under the previous NUSYS-system have been 
incorporated in KAPROS as a module. With a view to test loops 
such as Mol-7C neutron-physical heterogeneity effects were in- 
vestigated experimentally and theoretically. 


13174 pacha oy Fg vp.) Environmental impact, sodium 
technology, thermo and dynamic in gas, project 
studies on sodium-cooled fast breeder reactors. Stamm, H.H.; Ap- 
It, K.D.; Groetzbach, E.; Wild, E.; Kolodziej, M.; Casal, V.; 
ust, K.; Baumann, W.; Rehme, K.; Dalle Donne, M. Dec 1975. 
(In German). 
24 figs.; 27 refs. 
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In Third quarterly report 1975. 

According to local heat transfer measurements performed at 
bundle geometries in sodium maximum temperatures of the corner 
rods occur at the point of narrowest spacing with respect to the 
neighboring rod towards the center of the bundle while the lowest 
temperatures appear in the zone of wall channels as is @so the 
case in the wall rod. The heater rods for sodium boiling tests have 
been tested and used so far also for transient boiling (including 
dryout) without suffering damage. The advantages drawbacks 
of heater rods under development are discussed. The effects of 
sodium gas bubble fractions on the development with time of tem- 
perature at a rod surface at the end of the fertile zone have been 
subjected to a theoretical analysis. Another theoretical contribu- 
tion deals with the exchange coefficients for pulse and enthalpy in 
the turbulent channel flow. Several contributions are concerned 
with the heat transfer and pressure loss in rod bundles with gas 
flow, part of which have roughened surfaces. 


13175 (KFK—1275/3, pp vp.) Fuel element development. 
Steiner, H.; Elbel, H.; Vollath, D.; Kleykamp, H.; Schulz, B.; 
Dienst, W.; Geithoff, D.; Zimmermann, H.; Wedemeyer, H.; 
Guenther, E. Dec 1975. (In German). 

18 figs.; 5 tabs.; 14 refs. 

In Third quarterly report 1975. 

In capsule irradiation tests the influence was studied which 
is exerted by high power densities on thin oxide fuel rods. 
Cladding expansions have been observed which are not attributa- 
ble to creep but to plastic strains. Power jumps during load cycling 
resulted in stress to the cladding through fuel pressure due to ther- 
mal differential strain. Changes in geometry of oxide fuel pellets 
during cycling were investigated theoretically using models. The 
test group 5b was also studied with a view to plutonium redistribu- 
tion. A very high plutonium enrichment was found at the central 
channel, and outer zones nearly free from plutonium soon after the 
beginning of irradiation, which might be due to the high specific 
power and central temperature and the high PuO,-content (35%) 
of the fuel. Two contributions include as subjects the porosity of 
fuel in the context of structural analyses and creep caused by ir- 
radiation. The plutonium content itself does not seem to increase 
substantially the creep rate. Further results of post-examinations 
are available from the oxide irradiation tests Mol-7B and DFR- 
435. The zone of maximum damage of the Mol-7B-rods occurs at 
the upper end of the fuel column; even here the structure of the 
rod has essentially remained unchanged. The amount of fuel escap- 
ing is not as great as at the damaged points of DFR-435. 


13176 (LA—6343-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and method, and analytical 
methods de nt: irradiation tests. Progress report, January 
1—March 31, 1976. Baker, R.D. (comp.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Contract W-7405-ENG-36. 14p. Dep. NTIS 
$3.50. 

Current progress in LMFBR fuel research and development 
is reported under the following headings: equipment development; 
analytical chemistry; microstructural analysis; quality assurance; 
analytical chemistry programs for mixed oxides, low-friction hard 
surfaces, and boron carbide; determination of low burnups of 
mixed uranium-plutonium fuels; and development of gas measure- 
ment techniques. 


13177 (ORNL—5155) Instrumentation and Controls Division 
annual progress report for period ending September 1, 1974. 
LMFBR . Sadowski, G.S. (comp.). (Oak —— National 
Lab., Tenn. (USA)). Sep 1976. Contract W-7405-ENG-26. 42p. 
AT. 

Information on LMFBR instrumentation and control system 
development is presented concerning reactor surveillance and diag- 
nostic instrumentation, fast reactor subcriticality diagnostics, ther- 
mometry, neutron sensor development, and LMFBR miscellaneous 
instrumentation. 


13178 (RCN—244) Fast reactor me. Fourth quarter 
1975 report. Hoekstra, E.K. (Stichting Reactor Centrum 
Nede , Petten). Mar 1976. 70p. INIS. 

27 figs., 38 refs., 6 tables. 

The discrepancies in the reactivity worths used for nor- 
malization, the improvements made in certain nuclear model 
codes, and the evaluation of neutron cross sections of the stable 
Mo isotopes are discussed. Results of further out-of-pile transient 
burst tests on tubes of fuel canning material are presented; _— 
radiation examination results of the burst fuel pins R54-F32 and 
F34 and the neutron radiograph obtained from loss-of-cooling ex- 
periment R63-L14 are given. Progress on the preparation of 50 

batches of UC-UN mixtures is reported. Certain results of 
destructive tests on irradiated and non-irradiated, base as well as 
welded material of 18Cr1 1Ni stainless steel (DIN 1.4948), used in 
the SNR-300 reactor vessel, are commented on. Development of a 
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flame scintillation spectrometer for the analysis of sodium aerosols 

is described. Development and application of codes on heat 

transfer and hydraulic phenomena are discussed as well as the final 

ome being made for the sodium boiling experiment in a 
locked 28-bundle. 


13179 (UCLA-ENG—7682) Analysis of the reliability of the 
shutdown heat removal system for the CRBR. Ilberg, D. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
Science). Aug 1976. 146p. Univ. of California, Los Angeles. 

An analysis of the reliability of the Shutdown Heat 
Removal System (SHRS) for the Clinch River Breeder Reactor 
(CRBR) was performed using Markov analysis models. Seven in- 
itiating events were considered. The system description and the 
failure and repair data were based on the Preliminary Safety Anal- 
ysis Report of the CRBR. The study identified several areas to 
which the reliability of the SHRS is sensitive. To achieve high re- 
liability shutdown heat removal, improvements in these areas or 
verification of their adequacy is required. These areas included the 
availability of the Auxiliary Feedwater System, the capability of 
the SHRS to operate on one-loop natural-circulation and the low 
probability of the failure of two heat transport loops causing the 
reactor to shut down. 


13180 (WAPD-TM—1156) Development and manufacture of 
electrically heated coaxial rods. LWBR development program. 
Weiss, A. (Bettis Atomic Power Lab., West Mifflin, Pa. (USA)). 
Aug 1976. Contract E(36-1)-GEN-14. 78p. Dep. NTIS $5.00. 

Novel electrical heater rods simulating nuclear fuel elements 
were developed as part of the Light Water Breeder Reactor 
(LWBR) Development Program to perform tests to confirm pre- 
dicted thermal and hydraulic characteristics of the LWBR core. 
These heaters had a heat flux density one order of magnitude 
greater than commercially available heaters. Reported are the in- 
vestigations to choose optimum resistance heater materials, insula- 
tors, and manufacturing techniques. Although the heater rods 
developed had operating and lifetime limitations, the task of ob- 
taining the necessary data was accomplished. 


13181 (WAPD-TM—1162) Critical heat flux and pressure 
drop tests with high pressure water in a bundle of 0.571- and 
0.526-inch diameter rods with a nonuniform radial and axial heat 
flux distribution. LWBR development program. Marinkovich, P.S.; 
Coeling, K.J. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA)). Sep 1976. Contract E(36-1)-GEN-14. 3lp. Dep. NTIS 
$4.00. 

Critical heat flux and pressure drop data were obtained for 
a vertical upflow of water parallel with a 24-rod bundle. Twelve 
rods were of 0.57l-inch diameter and 12 were of 0.526-inch 
diameter. Both rod types were arranged on a 0.631-inch triangular 
pitch with half-hexagon grids used to support the rod bundle at 
seven axial locations. The heated length of the rods varied across 
the bundle from 42 inches to 84 inches. The heat flux varied both 
axially and radially across the bundle in a nonseparable manner. 
Data were taken at 520°F and 580°F inlet temperatures, 2000 psi 
system pressures, and mass velocities from 0.5 x 10® Ib/hr-ft? to 1.5 
x 10® lb/hr-ft?. All 24 rods were not heated for each run because 
of rod failures. Consequently, data were obtained for 24, 23, and 
22 heated rods. 


13182 (WARD-CR—3045-12) Core restraint development. 
Quarterly progress report for period ending February 29, 1976. 
Thompson, D.C. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). Jun 1976. Contract E(11-1)- 
3045-TAS-S. 28p. AT. 

Progress is summarized in the following areas: three-dimen- 
sional development tests, test component friction tests, simulated 
fuel assemblies, instrumented load measurement assemblies, inser- 
tion/withdrawal fixture, and facility modification for full-core tests. 


13183 (WARD-TP—3045-2) LMFBR Shutdown System Relia- 
bility Test Rig Program. Progress report for period ending May 
1976. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
vanced Reactors Div.). 1976. Contract E(11-1)-3045-TAS-31. 
22p. AT. 

Technical progress in the LMFBR shutdown system reliabili- 
ty program is reported. The program covers component tests, 
subsystems tests, and systems tests for CRBRP and LMFBR shut- 
down systems. 


13184 Fast reactor. Terasawa, S.; Yamamoto, M.; Inoue, K. 
(to Hitachi Ltd.). Japanese Patent 1973-31,197/B/. 24 May 1965. 
7p. (In Japanese). 

The present invention relates to a fast reactor with a new 
core structure. The conventional fast reactor tends to show a posi- 
tive coolant void effect in which the reactivity of the reactor in- 
creases, thus endangering the reactor when the coolant suddenly 
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decreases. Any means of eliminating the above danger has disad- 
vantages such as an increase in critical mass, a decrease of breed- 
ing ratio, complex control instruments and core structure. The 
present invention provides a fast neutron reactor which decreases 
the void coefficient in the reactor core, especially in its central 
portion, without decreasing the breeding ratio and, furthermore, 
which allows the coolant void coefficient in the entire reactor to 
be sufficiently safe in value. In the present invention, the fast reac- 
tor has a core mainly supplied with **U-*Pu fuel; one part of the 
core zone is one or a plurality of fuels chosen from **Th-**U, 
23828 22Th-25U, 2 Th-pu or **U-*5U; the composite fuel 
core reduces the coolant void reactivity effect of that portion 
where the core coolant void reactivity reaches a large positive 
value. 


13185 Door valve for fuel handling path. Makishima, K. (to 
Fuji Electric Co. Ltd.). Japanese Patent 1974-28,876/B/. 10 Sep 
1969. 3p. (In Japanese). 

A door valve is provided which seals cover gas from a liquid 
metal cooled reactor without leakage therefrom. A threaded shaft 
is screwed into a heavy box press which is packed with lead. The 
shaft is adapted to be rotated by an electric motor or a manually 
operated wheel which is disposed outside of the door valve. From 
the box press a valve plate is suspended by four linkage bars, one 
for each corner. Each linkage bar is provided with two wheels 
which are respectively mounted at the connections with the box 
press and the valve plate. The wheels are carried on the horizontal 
grooves formed in a door valve casing. In operation the shaft 
rotates and travels to permit the box press and the valve plate to 
move into the door valve casing while the valve plate does not 
contact the casing. When the box press reaches the home position, 
the wheels drop into the recesses which are disposed at the ends of 
the grooves, the valve plate is carried on the valve opening, and 
the box press presses the valve plate to increase the tightness. The 
valve plate does not suffer wear as it does not move over other 
parts. 


13186 Door valve for fuel handling path. Makishima, K. (to 
Fuji Electric Co. Ltd.). Japanese Patent 1974-28,877/B/. 10 Sep 
1969. 3p. (In Japanese). 

A door valve is provided which seals cover gas from a liquid 
metal cooled reactor without leakage therefrom. A threaded shaft 
is screwed into a heavy box press which is packed with lead. The 
shaft is adapted to be rotated by an electric motor or a manually 
operated wheel which is disposed outside of the door valve. A 
valve plate is suspended from the box press by four guide wheels 
mounted thereon. The guide wheels are fitted into inclined guide 
grooves formed at the valve plate and into grooved formed in the 
inner wall of a valve casing. A locking ball is provided at each side 
of the valve plate. In operation the shaft rotates and travels to per- 
mit the box press and the valve plate to move into the door valve 
casing, thus releasing the locking balls. The valve plate does not 
contact the bottom of the casing. When the box press reaches the 
home position, the valve plate is carried on the valve opening, and 
the box press presses the valve plate to increase the tightness. The 
valve plate does not suffer wear as it does not slide over other 
parts. 


13187 Sodium-cooled breeder reactor with fast reactor core. 
Loewenstein, W.B. (to USAEC, Washington, D.C.). German( FRG) 
Patent 1,589,001/B/. 16 Oct 1969. 4p. (In German). 

3 figs.; 3 tabs. 

The occurence of too large positive coolant loss coefficients 
is avoided in the sodium-cooled breeder reactor with fast reactor 
core and large core volume. The core, which is surrounded on all 
sides by a zone of burnt-up uranium, of a reactor working in the U 
238 Pu cycle having a core volume of over 800 litres is divided 
into a central zone and into this surrounding zone. The central 
zone consists of a dispersion of U 233 dispersed in thorium 232, 
and the outer zone of a dispersion of Pu 239 dispersed in U 238. If 
the central part of the core has a volume of 800 litres and if the 
core size has a value of 3,000 litres, then fuel elements containing 
a central U 233-Th 232 section as well as upper and lower Pu-U 
238 sections are used which lie in the centre of the reactor. Any 
nuclear material, e.g. metals, oxides and carbides as well as 
nitrides, sulphides, as well as mixtures of ceramic and metallic 
materials, can be used as fuel. 


13188 Nuclear fuel element and reactor facility. Ueda, T. (to 
Hitachi Ltd.). Japanese Patent 1974-34,873/B/. 19 Aug 1970. 3p. 
(In Japanese). 

A vented fuel element and related reactor facilities are dis- 
closed wherein a fuel element comprises a tubular cladding enclos- 
ing a nuclear fuel, a plurality of cooling pipes extending 
therethrough, a plenum at the upper end and a fission gas exhaust 
port in communication therewith, whereby fission gas generated by 
fuel burnup is collected in the plenum and fed via the exhaust port 
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and connecting conduit to an external processing facility. the 
processing facility is provided to received exclusively the fission 
gases from a plurality of identical fuel elements which are disposed 
in the vessel of a nuclear reactor such that the exhaust ports and 
inter-connecting piping of each element comprise a pipe network 
separate from that of a cover gas exhaust network. Accordingly, 
the fuel element and related facilities of the present invention pro- 
vide suitable means to prevent the mixing of highly radioactive fis- 
sion gases with coolant and cover gas in order to facilitate the 
processing of the fission gases and purification of the coolant and 
cover gas in facilities provided separately therefore. 


13189 Fast breeder reactor. Kawai, T.; Inoue, K.; Kobayashi, 
A. (to Hitachi Ltd.). Japanese Patent 1974-36,470/B/. 31 Aug 
1970. 6p. (In Japanese). 

This invention provides a core construction which is suitable 
for a sodium ‘tooled fbr type reactor having a power of at least 
1000 MW(e). The first feature of this invention is that fuel in the 
reactor core has a uniform enrichment factor within a range of 
from 9 to 11% over the whole core excluding the blanket. Thus, 
changes in the reactivity and the power distribution attendant upon 
fuel burnup are greatly reduced. As the second feature, the outside 
diameters of fuel elements in the inner region of the core are made 
smaller than that of the fuel elements in the outer region, or alter- 
natively, the pitch of the fuel elements in the inner region is made 
larger than that of the fuel elements im-the outer region without 
making the outside diamters unequal. Thus, the power distribution 
in the radial direction of the core becomes flat. According to the 
construction of this invention, the number of control rods in the 
reactor core may be smaller than in a conventional construction. 
The space of the reactor core can therefore be reduced to that ex- 
tent. In addition, locally irregular power distributions around the 
control rods can be relieved. 


13190 Safety device for nuclear reactors. Giordano, F.; Mar- 
monier, P.; Vayra, J. (to CEA). French Patent 2,251,079/A/. 8 
Nov 1973. 20p. (In French). 

, Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a safety device for fast neutron reac- 
tor, comprising an absorbing unit provided with a supporting head 
connected, through a removable connector, with the lower end of 
an axially-movable vertical control rod. The device is characterized 
in that the removable connector between the absorbing unit head 
and the control-rod end is located, when the unit is in its upper 
position, in the upper portion of, and at least partially within, an 
open casing. The absorbing unit extends, within the casing, in the 
reactor core covering the zone outside the central zone. The ab- 
sorbing unit automatically falls into the casing as soon as any 
deformation of the core occurs, and produces a noticeable dis- 
placement between the upper portion of the casing containing the 
absorbing unit and the control rod axis, whereby the removable 
connector is broken. 


13191 Device for the thermal shielding of a vessel wall. Trielli, 
J. (to CEA). French Patent 2,260,743/A/. 8 Feb 1974. 1Sp. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device of thermal shielding for the 
wall of a vessel. That device is characterized in that it comprises a 
plurality of parallel superimposed baffles, immersed in a liquid that 
fills the vessel to be protected and applied against the wall of said 
vessel, said baffles extending along the whole wall poriehery. being 
so inclined with respect to the vessel axis and so shaped that each 
baffle retains a volume of insulating inert gas against the vessel- 
wall, all the gas volumes thus retained by the various baffles form- 
ing a substantially continuous gas coating between the vessel wall 
and the filling liquid. This can be applied to fast neutron nuclear 
reactors. 


13192 Device and method for measuring the conductivity of a 
fluid. (to UKAEA). French Patent 2,251,008/A/. 8 Nov 1974. Pri- 
ority date 12 Nov 1973, United — of Great Britain and 
Northern Ireland (UK). 27p. (In French). 

The invention relates to a device and a method for measur- 
ing the conductivity of a fluid. Said device comprises at least two 
coils immersed in the fluid, one of which is adapted to be ener- 
gized by an alternating current, while the other constitutes a detec- 
tor coil. These coils are so mounted as to be inductively coupled 
both mutually and by the fluid. An electronic circuit comprises a 
current source feeding the coil to be energized by an A-C, and a 
device for detecting the voltage induced in the detector coil so as 
to provide an indication of the. changes of the inductive coupling 
in the detector coils. Application to the measurement of the con- 
ductivity of a fluid with a view to determining the temperature and 
flow-rate thereof, in particular a fluid such as a coolant metal flow- 
ing in a fast reactor. 
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13193 Fast neutron breeder cooled by a liquid metal. Barnes, 
S. (to UKAEA). French Patent 2,254,094/A/. 5 Dec 1974. Priority 
date 6 Dec 1973, United Kingdom of Great Britain and Northern 
Ireland (UK). 12p. (In French). 

The invention relates to a liquid metal cooled fast neutron 
breeder of the pool type comprising a transfer rotor for provi- 
sionally storing fuel assemblies irradiated in the coolant during the 
transfer from the core to the storage device. The fuel assemblies 
are supported in the transfer rotor by resilient devices and a 
hydraulic damper device is provided at least under the transfer 
rotor for absorbing the energy of a falling fuel assembly. This can 
be applied to liquid metal cooled fast neutron breeders comprising 
a device for preventing the transfer rotor from being damaged, 
should be a fuel assembly happen to be disconnected during the 
unloading operations. 


13194 Acoustic detection in the Rapsodie nuclear reactor. Bret, 
A. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - Saint- 
Paul-les-Durance (France). Dept. des Reacteurs a Neutrons Ra- 
pides). pp 413-432 of In Journees d’etudes sur l’emssion 
acoustique. Lyon; Institut National des. Sciences Appliquees 
(1975). (In French) 

From Meeting on stress wave emission; Lyon, France (17 
Mar 1975). 

Acoustic emission studies in the Rapsodie reactor showed 
that it is possible to reveal phenomena such as: argon carryover in 
the sodium coolant circuit, variation of the distance between core 
ceiling and fuel elements, or variations in the reactor operating 
conditions: power, sodium temperature, primary pump flow rate. 


13195 Research results on the characteristics of fast breeders 
with a dissociating gas based on a dispersion fuel. Krasin, A.K.; 
Nesterenko, V.B.; Naumov, V.A.; Mirgorodskii, V.S.; Slizov, V.P.; 
Sal’nikov, L.I.; Stavrov, A.L; Petlitskii, V.A. (Inst. of Nuclear 
Power Engineering, Minsk). Vestsi Akad. Navuk BSSR, Ser. Fiz.- 
Energ. Navuk; No. 3, 10-16( 1975). (In Russian). 

Results are presented of studies of high-temperature gas- 
cooled (using N,O,) 1000-Mw fast reactors with a ceramic fuel in 
the metallic matrix PuO, + UO, (70 percent volume) + metallic 
matrix (30 percent volume). Included are results of research on 
these reactors involving the introduction of heat-transfer intensifi- 
cation and changing the metallic matrix portion of the fuel com- 
position. The effect of changing over to a compact core construc- 
tion is also considered. These studies used the latest changes in 
nuclear constants and a number of advanced solutions on the 
design and technological level, now accepted in fast reactor plans. 
The results show that in high-temperature reactors cooled by N,O, 
with a cermet fuel, it is possible to obtain a 4- to 5-year doubling 
time. In addition, it is possible, remaining within acceptable limits 
on the most important physical characteristics, to increase the 
metallic matrix portion in the cermet fuel and thereby raise sub- 
stantially the operating reliability of the fuel element in an N,SO, 
environment. 


13196 Fuel element for nuclear reactors. Linning, D.L.; Elling- 
ton, J.P.; Swanson, K.M.; Clough, R. (to UKAEA London Office). 
German(FRG) Patent 1,589,010/B/. 6 Feb 1975. 6p. (In German). 

8 figs. 

The bursting of fuel cans as a result of fuel swelling is 
prevented in this fuel element for, e.g., liquid-metal cooled fast 
reactors. The fuel consists of ceramic material or nitrides, silicides, 
oxides, and carbides. Fuel and can are in direct or indirect contact 
with a solid material that is arranged between them. The density of 
the fuel is less than the theoretical maximum density in order to 
achieve porosity or randomby distributed cavities and thus to ena- 
ble fuel swelling without any increase in the outer volume. The 
solid intermediate layer has a lower conductivity that the fuel. It 
may consist of a fertile material with relatively less fissile atoms 
than the fuel or, in cases of plutonium enrichment of the fuel, of a 
ceramic compound of natural or enriched uranium or of a neutral 
heat-insulating material such as a zirconium or aluminium oxide. 
The fuel may also be divided into separate regions with different 
fissile material concentrations. 


13197 Transport and deposition of metals in sodium—stainless 
steel systems. II. Deposition of cesium in stainless steel capsules 
under a large temperature gradient. Sagawa, N.; Iba, H.; Nemoto, 
K.; Sakurama, N. (Hitachi Res Lab, Kuji-machi, Japan). J. Nucl. 
Sci. Technol. (Tokyo); 12: No. 7, 413-422(Jul 1975). 

A deposition experiment was carried out with use made of 
stainless steel capsules containing 20 g of sodium and a trace 


amount of radioactive cesium. The capsule was vertically set to 
establish a steep axial temperature gradient, descending forward 
the bottom, and maintained during a period considered ample for 
the sodium oxide contained in excess of saturation to settle on the 
capsule bottom. The oxygen concentration in the sodium was 
varied by adjusting the temperature of the capsule bottom. The ac- 
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tivation energy for cesium deposition was obtained from partition 
coefficients-edefined as the ratio of cesium concentration on the 
stainless steel surface and that in the bulk sodium. The resulting 
data on activation energy indicate that cesium radioisoto) 
deposits in the temperature region below 440°C presumably by 
physical adsorption on the stainless steel surface when it has previ- 
ously been exposed to high temperature sodium, and that this sur- 
face adsorption appears to be insensitive to differences in oxygen 
concentration in the sodium. 


13198 Diffusion of fission-produced xenon in uranium 
monocarbide. Matsui, H.; Sakanishi, K.; Kirihara, T. (Nagoya 
Univ., Japan). J. Nucl. Sci. Technol. (Tokyo); 12: 436-441(Jul 


1975) 

The diffusion of Xe atoms in UC at temperature from 800° 
to 1400°C was studied on samples irradiated to various doses up to 
2.9x10'* nvt and was observed to be enhanced at exposures below 
10" nvt. At the higher doses trapping of the gas atoms by defect 
clusters became evident, which inhibited the gas release. When the 
irradiated samples were once heated up to 1400°C, the activation 
energy of Xe diffusion through them showed a constant value of 
83 +- Skcal/mol, which was independent of the neutron fluence. 
The scattered values of activation energy reported in literature are 
explained from the present results as resulting from differences in 
the activation energy of Xe diffusion, which depends on the extent 
of radiation damage retained in the UC. 


13199 Improvements in heat exchangers. (to Babcock and Wil- 
cox Ltd.). Netherlands Patent 7,509,960/A/. 22 Aug 1975. Priority 
date 23 Aug 1974, United Kingdom of Great Britain and Northern 
Ireland (UK). 10p. (In Dutch). 

The invention concerns improvements for heat exchangers 
for e.g. reactor-cooling systems using liquid sodium and water as 
primary and secondary coolants. The construction is designed so as 
to base the fluid flow of the sodium on natural convection where 
stagnation of the sodium flow and corrosion by impurities at the 
bottom of the heat exchanger are avoided. In addition, a fast 
leakage-warning system is possible in this construction. 


13200 Nuclear reactor fuel element. Linning, D.L.; Dodd, J.A. 
(to UKAEA London Office). German(FRG) Patent 2,508,289/A/. 
11 Sep 1975. 7p. (In German). 

2 figs. 

The fuel element, e.g. of a sodium-cooled fast reactor, has 
uranium carbide which is enclosed in a stainless steel cladding. A 
wire coil is used as spacer between the single fuel elements. It 
prevents bending and vibration and secures sufficient colling of the 
fuel elements. It can be made of a single wire which is wound 
spirally around its own longitudinal axis and that of the fuel ele- 
ment. On the other hand, two wires of the same diameter forming 
a twin coil or a combination can be used as spacer. This combina- 
tion designs a wire of relatively large diameter around which 
another wire of smaller diameter is spirally wound. This combina- 
= is also spirally wound around the longitudinal axis of the fuel 
element. 


13201 Nuclear reactors. Wolff, P.H.W. (Nuclear Power Co. 
(Whetstone) Ltd. (UK)). British Patent 1,412,764/B/. 5 Nov 1975. 
5p. 


Reference is made to liquid metal cooled reactors, such as 
Na-cooled reactors, in which a tank is provided that holds a pool 
of molten Na, in which the core, and possibly other plant items, 
are immersed. In such a reactor a sealing membrane or other form 
of cover must be provided over the pool of liquid coolant, together 
with a massive roof structure to provide shielding and possibly to 
support reactor equipment. This structure is kept relatively cold 
for a variety of reasons. The Na in the pool will be at elevated 
temperature and the thermal expansion of a free tank containing it 
will be considered. It is therefore necessary to adopt designs that 
will accommodate dimensional discrepancies between the hot tank 
and the cold roof, and the method of connection must be such that 
stresses do not exceed acceptable values. Thermal insulation is in- 
terposed between the surface of the Na pool and the sealing mem- 
brane. In practice the temperature of the Na pool may be about 
400°C, that of the membrane about 100°C, and that of the roof 
structure 50°C or less. With the cover membrane and the roof 
structure maintained relatively cool the problem arises of joining 
the tank to equipment at temperatures between 100°C and am- 
bient temperature, and welded connections must be employed 
between the tank and the cover membrane. The stresses developed 
in the tank are dependent on the temperature gradient existing 
between those parts of the tank at 400°C and the joint at typically 
70°C. Control of this temperature gradient is made more difficult 
by the fact that the heat transfer conditions inside the tank cannot 
be accurately characterised and may vary with duration of opera- 
tion of the reactor. An arrangement is described that provides 
means of achieving the required temperature gradient in a way 
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that is substantially independent of the heat transfer conditions 
within the tank. 


13202 A porous body model for predicting temperature dis- 
tribution in wire-wrapped fuel rod assemblies. Khan, E.U.; Roh- 
senow, W.M.; Sonin, A.A.; Todreas, N.E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Mechanical Engineering). Nucl. 
Eng. Des.; 35: No. 1, 1-12(Dec 1975). 

A porous body model, new in its application for predicting 
temperature distributions in wire-wrapped fuel rod assemblies, has 
been developed. The model developed for thermal transport in 
wire-wrapped rod bundles is similar in principle to the one which 
has long been successfully used for heat transfer in fixed beds of 
packed solids. Although the model is applicable to bundles in 
forced and mixed (combined forced and free) convection, atten- 
tion in this paper is confined to bundles operating in forced 
(negligible natural) convection only. The results obtained from this 
analysis were found to predict available data with as good a preci- 
sion as does the more complex analysis. 


13203 Cladding circumferential hot spot factors for fuel and 
blanket rods. Chuang, M.C.; Kothmann, R.E. (Westinghouse 
Research Labs., Pittsburgh, Pa. (USA)); Pechersky, M.J.; Markley, 
R.A. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
vanced Reactors Div.). Nucl. Eng. Des.; 35: No. 1, 21-28(Dec 
1975). 

A study to determine the cladding circumferential tempera- 
ture profiles in LMFBR fuel and blanket assemblies is presented. 
Corresponding hot spot factors were calculated as a function of 
pitch-diameter ratio, rod diameter and subchannel coolant velocity 
for ‘bare’ and wire-wrapped rods using the FATHOM-II computer 
program. A brief description of the FATHOM-II analysis and a 
comparison of the results with experimental and other analytical 
data are also presented. 


13204 A porous body model for predicting temperature dis- 
tribution in wire-wrapped rod assemblies operating in combined 
forced and free convection. Khan, E.U.; Rohsenow, W.M.; Sonin, 
A.A.; Todreas, N.E. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Mechanical Engineering). Nucl. Eng. Des.; 35: 
No. 2, 199-211(Dec 1975). 

Based on a model analogous to that of heat transfer in a 
porous body, a method for predicting temperature distribution in 
wire-wrapped assemblies operating in forced convection (negligible 
free convection) was developed in a previous paper. In this paper 
the method is extended to assemblies operating in mixed convec- 
tion (combined free and forced convection). The results obtained 
from this analysis were found to predict available data with a 
precision equal to that from presently available more complex 
analysis methods. A new criterion based on the value of a modified 
Grashof number has been developed to determine if an assembly 
with given geometry and operating conditions is in forced convec- 
tion .or in mixed convection. 


13205 Mechanical fuel cladding interaction in fast breeder fuel 
rods. Dienst, W.; Mueller, I. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Material- und Festkoerperforschung). 
pp 470-473 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 7 refs. Short communication only. 


13206 A model for the calculation of the amplitude distribution 
of fluctuating temperature fields and its application to a SNR-type 
rod cluster fuel element. Eifler, W.; Nijsing, R. (Commission of the 
European Communities, Ispra (Italy )). pp 47-50 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

11 figs.; 9 refs. Short communication only. 


13207 Thermal conductivity and thermal! behaviour of absorber 
materials for fast breeders. Hoerle, M. (Internationale Atomreak- 
torbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Ger- 
many)); Schulz, B. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Material- und Festkoerperforschung). pp 782-785 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
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5 figs.; 2 tabs.; 13 refs. 
Thermodynamic properties of the absorber materials EuB,, 
Eu,O,, and B.C. are discussed. 


13208 Experimental determination of temperature fields in rod 
clusters with sodium flow. Moeller, R.; Tschoeke, H. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Reaktorbauelemente). pp 51-54 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs.; 5 refs. Short communication only. 


13209 Studies on the sensitivity of fuel element flowmeters and 
thermoelements for the detection of local cooling disturbances in 
sodium-cooled reactors. Mitzel, F.; Hoppe, P. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 593-596 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 
From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
5 figs.; 2 tabs.; 3 refs. Short communication only. 


13210 Safety layout of an irradiation facility (He loop Mol) for 
the irradiation of GFB fuel elements. Krug, W.; Stelzer, F.; Zeu- 
mann, J. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many)). pp 921-924 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 4: Reactor concepts and economics. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. 

Irradiation tests with vented fuel element clusters are now 
being prepared and carried out under the development program 
for a gas-cooled fast breeder. These irradiation tests are to prove 
this fuel element concept. They constitute the first dynamic in-pile 
cluster tests and are carried out in the so-called GFB-He-Loop-Mol 
in the BR2-Belgium. 


13211 The fast breeder power station at Creys-Malville (Super- 
Phenix). Banal, M.; Eitz, A.W.; Favero, F. (Societe Nucleaire Eu- 
ropeenne a Neutrons Rapides (NERSA), 69 - Lyon (France)). pp 
905-908 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 4: Reactor concepts and economics. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 1 ref. Short communication only. 


13212 Sodium instrumentation development results with regard 
to the meeting of safety and reliability requirements. Barbonus, P.; 
Hans, R. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 597-600 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs. Short communication only. 


13213 Core flow rate measurements for the monitoring of the 
primary coolant loop in the tank of the SNR-300. Blasius, D.; 
Knaak, J. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM ), Bensberg/Koeln (F.R. Germany)). pp 589-592 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; | tab.; 2 refs. 

A flow reduction caused by the rupture of a primary coo- 
lant pipe in the tank of a SNR 300 should be detected early and 
safely. In addition to monitoring the temperature of coolant at the 
outlet of the fuel elements - a means to reliably detect coolant 
channel blockages, coolant boiling, and fuel rod failure as well as 
the pipe rupture mentioned above -, the coolant flow through the 
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core is measured, and the second reactor safety system is switched 
on to provide additional safety. 


13214 Optimization of layers of sand for the off-gas of 
the SNR-300. Boehm, L.; Jordan, S.; Schik i, W. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Lab. fuer 
Aerosolphysik und Filtertechnik). pp 224-227 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor desi 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 2 refs. Short communication only. 


13215 Behaviour of fuel rods containing carbide, nitride, and 
carbonitride at burn-up rates up to 5 a/o (experiments DN-1 and 
DN-2). Coquerelle, M. (Commission of the European Communi- 
ties, Karlsruhe (F.R. Germany). European Inst. for Transuranium 
Elements). pp 538-541 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 1 tab.; 3 refs. Short communication only. 


13216 Out-of-pile loop test of a GFB-12 rod-shaped fuel ele- 
ment with pressure compensation system. [Euringer, H.; 
Krauthausen, W.; Krug, W. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany)); Peehs, M.; Rau, P. (Kraftwerk Union 
A.G., Erlangen (F.R. Germany)). pp 925-928 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 


13217 Handling of the SNR rotating plug system in considera- 
tion of safety aspects. Hoeft, E.; Babilas, C.; Kirchner, G.; Torke, 
C. (Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bensberg/Koeln (F.R. Germany)). pp 609-611 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 


13218 Results of an irradiation experiment with SNR absorber 
materials. Hoerle, M.; Duenner, P. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Germany)); En- 
derlein, H.; Pejsa, R. (Kernforschungszentrum Karlsruhe (F.R. 
Germany)). pp 778-781 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. 

Literature searches have clearly shown that more and better 
information on the in-pile behaviour of SNR absorber materials in 
a fast neutron flux must be gathered. The first irradiation experi- 
ment was carried out in the RAPSODIE reactor, while the post-ir- 
radiation tests were implemented in the hot cells of the GfK. 


13219 Focal points of research to increase the reliability of 
SNR fuel elements. Karsten, G.; Muehling, G. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Projekt 
Schneller Brueter). pp 913-916 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 4: Reactor concepts and economics. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
4 figs. Short communication only. 


13220 Operation with defective fuel rods; an 18-rod cluster 
with SNR fuel rods (Mol 7 B). Miemczyk, H. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Ger- 
many)); Geithoff, D. (Kernforschungszentrum Karlsruhe (F.R. 
Germany)); Haas, D. (Societe Belge pour I’Industrie Nucleaire, 
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Brussels). pp 478-481 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 3 refs. Short communication only. 


13221 Development, construction, and operation of an instru- 
mented GFB-12 fuel element. model. Peehs, M. (Kraftwerk Union 
A.G., Muelheim an der Ruhr (F.R. Germany)); Rau, P. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)); Dalle Donne, M.; Rehme, 
K. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 917-920 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor con- 
cepts and economics. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 


13222 Experience gained with defective (U,Pu)O, fuel rods, and 
consequences for the operation of Na-cooled reactors. Plitz, H. 
(Kernforschungszentrum Karlsruhe (F.R. Germany)). pp 474-477 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: 
Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab.; | ref. Short communication only. 


13223 Physical layout of the reference concept of a 1,000 MWe 
gas-cooled fast breeder. Schatz, M. (Kraftwerk Union A.G., Erlan- 
gen (F.R. Germany)). pp 933-936 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 4: Reactor concepts and 
economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 5 refs. Short communication only. 


13224 Concept of a 1,200 MWe sodium-cooled fast breeder 
with internal blanket zones. Wehmann, U.; Spenke, H. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). pp 929-932 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 1 tab.; 2 refs. Short communication only. 


13225 Notice of the publication of nuclear partial licences for 
the erection of a nuclear power station with a natrium-cooled fast 
breeder reactor in the community Hoennepel of the town Kalkar, 
administrative district of Kleve. Wiesner (Ministerium fuer Arbeit, 
Gesundheit und Soziales des Landes Nordrhein-Westfalen, Dues- 
seldorf (F.R. Germany)); Witulski (Ministerium fuer Wirtschaft, 
Mittelstand und Verkehr des Landes Nordrhein-Westfalen, Dues- 
seldorf (F.R. Germany)). Bundesanzeiger; 28: No. 39, 3(Feb 
1976). (In German). 
Short communication only. 


13226 Nuclear reactor fuelling machine. Peberdy, J.M. (to 
UKAEA). British Patent 1,425,919/B/. 25 Feb 1976. I Ip. 

The LMFBR refuelling machine described comprises a 
rotatable support structure having a guide tube attached to it by a 
parellel linkage mechanism, whereby the guide tube can be dis- 
placed sideways from the support structure. A gripper unit is 
housed within the guide tube for gripping the end of a fuel as- 
sembly or other reactor component and has means for main- 
tenance in the engaging condition during travel of the unit along 
the guide tube, except for a small portion of the travel at one end 
of the guide tube, where the inner surface of the guide tube is 
shaped so as to maintain the gripper unit in a disengaging condi- 
tion. The gripper unit has a rotatable head, means for moving it 
linearly within the guide tube so that a component carried by the 
unit can be housed in the guide tube, and means for rotating the 
head of the unit through 180° relative to its body, to effect rota- 
tion of a component carried by the unit. The means for rotating 
the head of the gripper unit comprises ring and pinion gearing, 
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operable through a series of rotatable shafts interconnected by 
universal couplings. The reason for provision for 180° rotation is 
that due to the variation in the neutron flux across the reactor 
core the side of a fuel assembly towards the outside of the core 
will be subjected to a lower neutron flux and therefore will grow 
less than the side of the fuel assembly towards the inside of the 
core. This can lead to bowing and possible jamming of the fuel as- 
semblies. Full constructional details are given. 


13227 Sodium level measuring devices for nuclear power sta- 
tions. Hans, R. (Interatom, Bensberg, Ger). Siemens Rev.; 43: No. 
3, 117-121(Mar 1976). 

Level detectors have to be provided for the overflow, 
drainage and leakage hold-up tanks in both the primary and the 
secondary systems of a nuclear power station. A distinction is 
made between detectors for continuously and _ intermittently 
operating measuring devices and in the latter case also between 
fixed and flexible detectors. The primary supply of the detectors is 
by medium-frequency excitation. For continuous measurement, the 
secondary signals are converted into a temperature-compensated, 
analog signal and, for intermittent measurement, into a bistable 
signal. 


13228 Fast reactor fuels. Hedger, H.J. (UKAEA Research 
Group, Harwell. Atomic Energy Research Establishment). J. Inst. 
Nucl. Eng.; 17: No. 2, 39-43(Mar 1976). 

The required properties for fast reactor fuels are briefly 
reviewed, and information is given on fuel fabrication and chemi- 
cal changes during irradiation (oxides and carbides). The discus- 
sions are reported verbatim. 


13229 Schemes of sodium—water steam generators. Kirillov, 
P.L.; Poplavskii, V.M. At. Energ. (USSR); 40: No. 4, 286-288(Apr 
1976). (In Russian). 

A number of schemes and basic trends in the design of sodi- 
um-water steam generators for fast reactor installations are con- 
sidered. The advantages and disadvantages of tank and sectioned 
(modular) types of steam generators are discussed. It is indicated 
that it is necessary to develop objective criteria for evaluating 
designs. Proposals regarding terminology of steam generator types 
considered are formulated. 


13230 Simple method for calculations of steady-state creep 
rates in nonconservative plastic deformation. Wire, G.L.; Straal- 
sund, J.L. (Westinghouse Electric Corp., Richland, WA). Nucl. 
Technol.; 30: No. 1, 71-76(Jul 1976). 

A simple yet powerful method is developed to calculate 
steady-state creep rates in 2 nonvolume conservative plastic defor- 
mation that is linear in the applied stress. The method is applicable 
to complex stress distributions that exist in many nuclear reactor 
core components. Application of the method leads immediately to 
the steady-state creep rates for bending in plane stress and plane 
strain for a swelling rate that depends on position only through 
variation in the hydrostatic stress. The bending rate in plane strain 
can be significantly lower than the corresponding rate in plane 
stress. The method accommodates arbitrarily spatially varying 
stress-free swelling rates with only minor generalization. For exam- 
ple, the steady-state stress distribution induced by non-uniform 
swelling through a tube wall is obtained simply by application of 
standard formulas for thermal stresses in this geometry. 


13231 Velocity measurements in the subchannel of the wire- 
subassembly. Ohtake, T.; Uruwashi, S.; Takahashi, K. 
(Power Reactor and Nuclear Fuel Development Corp., Tokai, 
Japan). Nucl. Technol.; 30: No. 3, 333-349(Sep 1976). 
Measurements of the flow velocity and direction in wire- 
spaced rod bundles were performed in air flow with a 37-rod sub- 
assembly that consisted of rods 31.6 mm in diameter, 3464 mm 
long, 6.0 mm in spacer wire diameter, and 1100 mm in wire 
wrapping pitch. The fine flow velocity and its direction were mea- 
sured in both interior and wall subchannels in two sections of axial 
direction. Circular flow and decrease of axial flow velocity were 
observed in the subchannel containing the spacer wire. The varia- 
tion of the transverse flow rate within one spacing wire pitch, 
which occurred between two adjacent subchannels, was obtained 
from the measured value to develop the computer program for the 
subchannel analysis. 


13232 Cladding ovalities in advanced liquid-metal fast breeder 
reactor fuel elements. Kerrisk, J.F.; Barner, J.O.; Petty, R.L. (Los 
Alamos Scientific Lab., NM). Nucl. Technol.; 30: No. 3, 361- 
375(Sep 1976). 

Cladding ovalities or localized oval regions in the cladding 
have been observed in many advanced liquid-metal fast breeder 
reactor fuel elements. The occurrence of ovalities can be related 
to an internal fuel element mechanism, and in particular to a local- 
ized nonaxisymmetric fuel-cladding mechanical interaction result- 
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ing from fuel cracking and rearrangement. Elastic calculations of 
the cladding shape in the vicinity of an ovality have been per- 
formed using a simplified model of the fuel-cladding mechanical 
interaction. A comparison between the calculated and measured 
ovality shapes shows good agreement. The size of ovalities as mea- 
sured at room temperature has also been related to the size at 
operating conditions. Both membrane and bending stresses that are 
associated with ovalities have been calculated. Ovalities observed 
in advanced fuel elements increase in size with increasing burnup, 
but are independent of cladding thickness, gap size, and peak 
linear power. Data from a pair of similar elements with annealed 
and cold-worked cladding may indicate a significant inelastic 
deformation associated with ovalities. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 13059, 13887 


13233 (AI-AEC-Memo—12917(Vol.3)) Preliminary report 
postoperational safety of reactor power system for NASA space sta- 
tion. Volume III. Safety analysis. Lahs, W.R.; Paulson, R.B.; Sayer, 
W.B. (Atomics International Div., Canoga Park, Calif. ( USA)). 30 
Jun 1970. Contract E(04- 3)-0824. 18lp. Dep. NTIS $7.50. 

Declassified 5 Sep 1973. 

A preliminary safety analysis of the post operational 
questions regarding the use of reactor power systems for an orbital 
space station is presented. The objective of the analysis is to pro- 
vide a quantitative measure of the risk to man from the disposal of 
a space nuclear power system after its useful lifetime. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 13038, 13540 


13234 Basis for standards in cost-benefit analysis in nuclear 
power plant licensing actions. Spangler, M.B. (U.S. Atomic Energy 
Commission, Washington, DC). pp 351-376 of In Environmental 
impact of nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The establishment of standards of adequacy or excellence in 
cost-benefit analyses in nuclear power licensing actions will prove 
to be a difficult challenge. It will not only involve a detailed ex- 
amination of technological options but also the characteristics of 
site alternatives. Typical values for many standards will probably 
have limited value for cost-benefit analysis unless organized for dif- 
ferent classes of technology subsystems and for different regions of 
the country or classes of site characteristics in terms of prevailing 
patterns of adjacent land and water uses. 


13235 (IRS-A—9) Recommendations by the reactor safety 
commission (RSK). General report. (Institut fuer Reaktorsicherheit 
der Technischen Ueberwachungs-Vereine e.V., Koeln (Germany, 
F.R.)). Dec 1975. vp. (In German). INIS. 

This report is subdivided into 2 parts and a triform appen- 
dix. All recommendations of the RSK since its reorganization 
(68th meeting on 3 Nov 1971) and until the period ending with 
the 96th meeting are listed in the first part. The second part con- 
tains all announcements on the RSK_ published in the 
'BundesanzeigerT concering education, statute, and members in 
office. This is followed in appendix A by the ‘Guidelines for pres- 
surized-water reactors’, during the 93rd meeting on 24 Apr 
1974. Sections B and C contain 2 keyword indices, one arranged 
according to projects, the other alphabetically. 


13236 (NTISUB/B— 124) Monthly inspection summary report. 
Summary report. (Nuclear Regulatory Commission, Washington, 
D.C. (USA). Office of I tion and a sarge Jan 1976. 12 
issuesp. Paper copy avai on subscription $35.00/domestic, 
$50.00/foreign. Leste copies available $4.00/domestic, 
$6.50/foreign. 

See also PB—243595. 

The scope and findings of inspections and investigations 
made by the Nuclear Regulatory Commission (NRC) are sum- 
marized in a monthly report. These include NRC reports on 
nuclear power reactors under construction or in operation, fuel 
— facilities, and nuclear research and test reactors and materi- 

s. Information on individual facilities is presented, including such 
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items as non-compliance with regulations, abnormal occurrence 
reviews, plant status and, for plants under construction, implemen- 
tation of quality assurance audits. (GRA) 


13237 (PB—243595) Monthly inspection summary report. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Inspection and Enforcement). Jul 1975. 12 issuesp. 
(NUREG—75/005-77). Available on subscription $35.00/domestic, 
$50.00/foreign, single copy PC$4.00 

The scope and findings of inspections and investigations 
made by the Nuclear Regulatory Commission (NRC) are sum- 
marized. These include NRC reports on nuclear power reactors 
under construction or in operation, fuel cycle facilities, and 
nuclear research and test reactors and materials. Information on 
individual facilities is presented, including such items as noncom- 
pliance with regulations, abnormal occurrence reviews, plant status 
and, for plants under construction, implementation of quality as- 
surance audits. Copies of Inspection and Enforcement bulletins 
and notifications of incidents during the period covered by the re- 
port are attached. (GRA) 


13238 (PB—243660) Policy issues raised by intervenor 
requests for financial assistance in NRC proceedings. (Boasberg, 
Hewes, Klores and Kass, Washington, D.C. (USA)). 18 Jul 1975. 
315p. (NUREG—75/071). Dep. NTIS $9.25. 

The purpose of the report presented is to focus and develop 
the myriad issues raised by intervenor requests for financial 
assistance for the NRC's proposed rulemaking proceeding. The re- 
port analyzes and assesses the various alternatives open to the 
Commission, and collects relevant data and material which may be 
informative to those participating in and conducting the rulemak- 
ing. Three major questions are examined: (1) should the Commis- 
sion, as a matter of policy choice, provide financial assistance to 
intervenors in NRC proceedings; (2) are there preferable alterna- 
tives to direct intervenor financial aid, such as the establishment of 
an office of public counsel or provision of other forms of Commis- 
sion assistance; and (3) what are the legal, administrative and pol- 
icy considerations involved in implementing a determination to 
award financial assistance to intervenors, should the Commission 
so decide. 


13239 (RDT-STATUS—10-76) RDT Standards status report. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
28 Oct 1976. Contract W-7405-ENG-26. 36p. RSO. 


13240 (REG/G—1.123(10-76)) Quality assurance require- 
ments for control of procurement of items and services for nuclear 
power plants. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Oct 1976. 2p. NUREG. 


13241 (STH—2/75) Dose limits and licensing requirements for 
the limitation of the emission of radioactive materials from nuclear 
power stations in the FRG and the USA. Schwibach, J.; Huber; O. 
(Bund Neuherberg/Muenchen (Germany, F.R.). 
Inst. fuer Strahlenhygiene). Aug 1975. 34p. (In German). INIS. 
13 tabs.; with apps. 
In licensing the operation of nuclear power plants in the 
FRG and USA, particular limitations of the release of radioactive 
materials in the air and water are layed down to correspond to the 
protective laws of radiation and environmental protection. The 
first limiting recommendations for the removal of radioactive waste 
waters were worked out in 1965 in the FRG and in 1968/69 for 
the removal of radioactive exhaust air of nuclear power plants. 
Based on this, in 1975 these relevant regulations were included in 
the draft of the new radiation protection specification. In 1971, 
these type of guidelines were put to discussion in the USA and 
were dismissed in 1975 in a licensing regulation of the NRC. These 
regulations or guidelines differ in their various dose limits. For ex- 
ample, the German dose limits of 30 mrem/a whole body dose for 
radioactive materials in the exhaust air of nuclear power plants 
and of 90 mrem/a for the thyroid dose through radioiodine via the 
exposure exhaust air-pasture-cow-milk-infant are often compared 
to the American dose limits of 5 mrem/a whole body dose and 15 
mrem/a skin dose as well as 15 mrem/a thyroid dose. Such a nu- 
merical comparison is, howewer, wrong. The dose limits used in 
the FRG are, e.g., not to be exceeded. Furthermore, in the FRG, 
all contributions to be calculated on one site are to be considered. 
In the USA, the corresponding values are only valid for actual ex- 
posure paths due to the emission of a er reactor. They can be 
multiply exceeded. Thus the German licensing practise is clearly 
more restrictive 


13242 ee 3)) ——_ and comparative 
examination of existing guidelines and specifications for the design, 
fabrication, testing, and 





inspection of steel vessels for reac- 
tors. Final report. Volume 3. (Institut fuer die Wirtschaftliche 
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Loesung von Sicherheitsfragen (IWS), +_~ os Dec 1974. 
Translation of EUR—5402d(Vol.3). 181p. N 

Work performed under United og Tins Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 


13243 Technical assessment of the safety of French nuclear 
power plants and criteria. Clement, B. (Ministere de I'Industrie et 
de la Recherche, 75 - Paris (France). Service Central de Surete 
des Installations Nucleaires). Radioprotection; 10: No. 3, 133- 
142(1975). (In French). 

From 1. Asian regional congress on radiation protection; 
Bombay, India (15 Dec 1974). 

The technical and regulatory aspects of the French nuclear 
power plant safety assessment are presented. For each nuclear 
plant, the assessment is based on fundamental safety principles, 
using a method taking into account all provisions having an effect 
on safety. This qualitative method allows probabilistic evaluations 
to be used. It includes the study of accidents with possible 
radiological consequences, in order to ensure that, even in these 
cases, necessary radioprotection actions will be performed. This as- 
sessment work is the basis of safety criteria development and the 
French criteria presently applied or being prepared are described. 


13244 New US regulation on radioactive effluent releases. 
Radioprotection; 10: No. 3, 161-165(1975). (In French). 

The main provisions of the riew US regulations on the 
release of radioactive effluents from light-water-cooled nuclear 
power reactors (code of Federal regulations, Appendix I of 10 
CFR 50, Fed. Reg. May 5, 1975) are reviewed, especially the dose 
limitation systems for any individual living outside the site; these 
guides set limits to releases from each reactor instead of each site. 


13245 Nuclear power for an urban center. de Pass, V.E. 
(Consolidated Edison Co. of New York, Inc., New York). pp 
1695-1702 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

In recent years public concern over the effects of nuclear 
power plants on the environment has led to organized opposition 
to proposed plants, to changes in the radiation standards and 
licensing procedures of the Nuclear Regulatory Commission 
(NRC), formerly the Atomic Energy Commission (AEC), and to 
federal and state legislation, referenda, and numerous lawsuits. Un- 
fortunately, movement has been slow toward an overall federal 
program for licensing nuclear power plants and the NRC does not 
have the sole responsibility for environmental regulations. It is 
therefore imperative that an interagency impasse not be permitted 
to develop in which the Nuclear Regulatory Commission is allowed 
to proceed with its NEPA reviews but the Environmental Protec- 
tion oe is not obligated in any way to abide by the Commis- 
sion’s findings. 


13246 Review of impact statements for various power reactors. 
Regan, W.H. Jr. pp 411-445 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Environmental impact statements prepared by the AEC 
Regulatory staff for several power plants are reviewed to illustrate 
the role of the environmental impact statement in the two-stage 
reactor licensing process. (DG) 


13247 Environmental impact statements: their preparation and 
their problems. Hoglund, B.M. (Environmental Tech. Assessment, 
Inc., Oak Brook, IL). pp 446-458 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on .environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The discussion describes in general terms the process by 
which the AEC and their contractors develop Environmental Im- 
pact Statements and describes some of the problems they have en- 
countered in the process. This is a very dynamic process which is 
still on the relatively steep part of the learning curve. Many of the 
initial problems have been solved, some new problems have been 
discovered, and greater insights and better techniques for analyzing 
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environmental impacts are being developed. The author maintains 
that both the AEC and the utilities are turning out good environ- 
mental reports and impact statements and are setting the standards 
for the rest of the country in analyzing environmental impacts. 


13246 Quality assurance. Cante, F.; Geneuray, H.; Moneyron, 
M.; Normand, R.; Silberstein, V.;. Rev. Gen. Nucl.; No. 1, 27- 
36(Jan 1976). (In French). 

The general principles of quality assurance and their appli- 
cations within the French industrial and commercial regulations 
are presented. The conditions for the practical application of quali- 
ty assurance to the different stages of the life of a nuclear power 
station (design, development, operation) are considered and a spe- 
cial mention is made of nuclear fuels and liquid sodium cooled 
reactors. 


13249 Licencing and standardization for nuclear power plants. 
Banal; Faral; Gouzot (Electricite de France, 75 - Paris); Cogne; 
Coulon (CEA, 75 - Paris (France)); Loverdo (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Courbevoie (France)). Rev. Gen. Nucl.; No. 1, 19-26(Jan 1976). 
(In French). 

The multiple procedures relating to the manufacture and 
operation of nuclear power plants in France are described. Stan- 
dardization, considered in a wide sense, is one of the most efficient 
answers to the complexity of procedures. 


13250 Beschreibung der gegenwaertigen Praxis zu den Sicher- 
heitskriterien fuer Kernkraftwerke. Sicherheitskriterium: 2.7: 
Brand- und Explosionsschutz. Teilaspekt: Schutz von Kernkraftwer- 
ken gegen Braende internen Ursprungs. (Description of current 
practice regarding the safety criteria for nuclear power stations. 
Safety criteria: 2.7: Protection against fire and explosions. Partial 
aspect: protection of nuclear power plants against fire originating 
within the plant itself). Koeln, F.R. Germany; IRS (Mar 1976). 
25p. (In German). 

1 tab.; 5 refs. 

How the targets defined in the safety criteria are reached is 
explained. Proposals for improvements are made. Principles, as- 
sumptions and requirements are stated on which the decisions of 
the TUEV and IRS experts working in the field of nuclear 
licensing are based. 


13251 (RDT-M—6-6T(4-76)(Rev.)) High-strength, high-tem- 
perature bolting material (ASME SA-453 with additional require- 
ments). (Oak Ridge National Lab., Tenn. (USA)). Apr 1976. Con- 
tract W-7405-ENG-26. vp. RSO. 

This standard covers high-strength, high-temperature bolting 
material (bars, bolts, screws, studs, and stud bolts) for nuclear and 
associated applications. 


13252 (REG/G—9.2(Rev.1)(6-76)) Information needed by the 
NRC staff in connection with its antitrust review of construction 
permit applications for nuclear power plants. (Nuclear Regulatory 
Commission, Washington, D.C. (USA)). Jun 1976. 3p. NUREG. 


13253 (RDT-M—5-3T(4-76)(Rev.)) Low alloy steel plates 
(ASME SA-533 with additional requirements). (Oak Ridge National 
Lab., Tenn. (USA)). 29 Oct 1976. Contract W-7405-ENG-26. 
10p. RSO. 

This standard covers low alloy steel plates for nuclear and 
associated applications. 


ECONOMICS 
REFER ALSO TO CITATION(S) 13151, 13440, 13763 


13254 Mathematical model for determination of unit power of 
nuclear power plants and blocks with various types of reactors. 
Chakhovskii, V.M.; Mattskov, V.V. At. Energ. (USSR); 38: No. 5, 
287-290( May 1975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

The basic conditions of a mathematical model are presented 
for choosing an expedient figure of standard type and charac- 
teristic for unitary powers of nuclear power plant blocks. The op- 
timal decision is based on the criterion for the minimum presented 
expenditure, connected with the development of the nuclear power 
engineering for the rated period. A conclusion is drawn that the 
model is effective for carrying on the technical policies in the field 
of enlarging the nuclear power plant unitary blocks. 


13255 The competitive status of nuclear power. Michaelis, H. 
(Koeln Univ. (F.R. Germany)). pp 819-821 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 
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From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
1 tab. Short communication only. 


13256 French nuclear and its financing. Lescaut 
(Electricite de France, 75 - Paris); Boussard; Pierre; Sachnine 
(CEA, 75 - Paris (France)); Hubert (Groupement pour les Ac- 
tivites Atomiques et Avancees (GAAA), 92 - Le Plessis-Robinson 
(France)); Widmer (Compagnie Electro-Mecanique (CEM), 75 - 
Paris (France)). Rev. Gen. Nucl.; No. 1, 1-6(Jan 1976). (In 
French). 

The main characteristics of the French nuclear power plant 
program are described together with the sources means for 
financing this p - The influence of the financing on the con- 
struction and operation costs of power plants are considered. 


13257 Status of nuclear power in India. Srinivasan, M.R. 
(Department of Atomic Energy, Bombay (India). Power Projects 
Engineering Div.). J. Ind. Trade; 26: No. 1, 18-25(Jan 1976). 

The article traces the history of Indian atomic energy pro- 
gram and deals with the various nuclear power reactors operating 
comrcially and under construction. Development of atomic energy 
in India is firmly committed to the installation of PHWR’s as the 
mainstay of the country’s immediate nuclear power programme. 
Indian nuclear power programme upto 1982 and major efforts at 
indigenisation, as reflected by the diminishing foreign exchange 
component in capital cost of different projects are discussed. 
Operational highlights of Tarapur atomic power station and 
Rajasthan atomic power station are reported. 


13258 Prospects for the world nuclear energy market. Nucl. 
Eng. Int.; 21: No. 242-243, 91-109(Apr 1976). 

Over the last few years projections of nuclear power 
generating capacity growth for the next two decades have progres- 
sively decreased. Dwindling load growth, increasing load lead time, 
costs of delays and high cost inflation, industrial recession, and 
fuel cycle delays are discussed as the main causes of the setback. 
The state of the fuel cycle business in the world market is ex- 
amined and data are presented and discussed for predicted world 
supply and demand. Nuclear plans and fuel policies and require- 
‘ments are then examined for individual countries. 


CONSTRUCTION AND OPERATION 


13259 (PB— 248329) Fossil and nuclear 1000 MW central sta- 
tion power plants investment estimates. Final report. (Ebasco Ser- 
vices, Inc., New York (USA)). Sep 1975. 24p. NTIS $3.50. 

The purpose of this study is to provide estimates excluding 
escalation and interest during construction on a consistent basis for 
two fossil-fuel-fired steam electric power generating plants (coal 
and oil) and a nuclear electric power generating plant (nuclear 
light water reactor plant), each plant consisting of a single unit 
having a maximum net output of 1000 MWe. The estimates were 
prepared on the basis of Ebasco’s data and experience on other 
projects and are based on equivalent assumptions relative to site, 
labor performance and reference dates for cost data. June 1975 
equipment and construction costs are used. The estimates are also 
based on average U.S. labor rates and productivity. Adjustment 
factors are included for labor rates and productivity for various 
areas of the continental U.S., as well as the adjustments to the 
total plant investment for utilizing mechanical d cooling towers, 
instead of natural draft cooling towers included in the basic esti- 
mates, and for providing totally enclosed steam generator building 
instead of steam generators being of semi-ou r construction. 
(GRA) 


13260 Availability of German nuclear power plants in an inter- 
national comparison. Fehndrich, W.; Kutsch, W. (Rheinisch-West- 
faelisches Elektrizitaetswerk A.G., Essen (F.R. Germany)). Atom- 
wirtsch., Atomtech.; 21: No. 5, 260-266(May 1976). (In German). 

11 figs.; 1 tab.; 21 refs. 

Due to unprecise definitions, incomplete reports, and the 
small number of plants in operation, an analysis of the availability 
of nuclear power stations by international standards meets some 
difficulties. Especially in the classification of causes of accidents, 
i cases gain too much importance due to the statistically 
small number of unscheduled shutdowns and thus often distort the 
picture. Still, the present comparison based on statements made by 
the ABE committee and the IAEA presents a good picture of 
availability tendencies and main t of failures and gives rise to 
the assumption that the initial difficulties with which every new 
technology has to cope will soon be overcome. 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 12435, 12490, 12491, 12497, 
12500, 12501, 12502, 12503, 12504, 12505 
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13261 (AED-Conf—76-004-012) Recycling of U and Pu. 
Schmiedel, P.; Stoll, W. 1976. 16p. (In pane (CONF- 
760139—11). INIS. 

From Symposium on waste disposal in nuclear engineering; 
wer German, Federal Republic of (F.R. Germany) (19 Jan 

10 figs. 

It is shown by means of a Pu balance that the quantities of 
fissionable Pu obtained and to be won in light water reactors and 
gas-graphite reactors by 1985 exceed the estimated need of Pu for 
fast breeder programmes, so that a Pu excess will be available for 
recycling in thermal reactors. One may derive from this that Pu 
recycling and fast breeder development as well as its indroduction 
are not excluded. Furthermore, essential preconditions for the 
economical recycling of Pu are discussed, and the recycling of 
uranium is also briefly dealt with. 


13262 (Juel-Conf—17, pp 31-37) The fuel cycle 
power plants. Merz, E. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany). Inst. fuer Chemische Technologie). Nov 1975. 
(In German). 

10 figs.; 1 tab.; 12 refs. 

In Profits and risks of nuclear energy. Lectures held at a 
seminar organized by the ‘Arbeitsgruppe Kernenergie-Information’ 
of the Kernforschungsanlage Juelich GmbH. 

NONE 


of nuclear 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 12667, 12951, 13114, 13122 


13263 (DEU—75-23) Annual report 1974. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.); Zentral- 
stelle fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein- 
Leopoldshafen (Germany, F.R.)). 1975. 140p. (In German). INIS. 

With figs. and tabs. Available from ZAED. 

The annual report contains 9 research activities under the 
following headings: Coated particles - prerequisites to HTGR type 
reactors; HTR with helium turbine; hydrogen from water + HTR 
heat; a new secondary energy carrier system; tritium technology 
for the fusion reactor; toxic tracer metals in the environment; the 
influence of tracer metals on life; small-angle scattering in the 
research reactor FRJ-2; serial ‘ring system’ to connect intelligent 
sub-systems. - This is followed by a report on the research and 
development activities of the KFA, on the research institutes and 
scientific/technical joint ventures, and on organization, administra- 
tion and technical infrastructure of the KFA. 


13264 (ORNL/Sub—4188-1) Process heat in petroleum 
refinery . Final report. Huntsinger, J.; Quade, R.; Peter- 
man, D.; de Graff, J.; McDonald, C. (General Atomic Co., San 
Diego, Calif. (USA)). 20 Feb 1976. Contract W-7405-ENG- 
26:SUB-4188. 183p. (GA-A—13406). Dep. NTIS $7.50. 

The results of a study to evaluate the use of the General 
Atomic high-temperature gas-cooled reactor as a heat source for 
petroleum refining and other petrochemical processes requiring 
process temperatures up to 1050°F are presented. The specific ob- 
jective was to investigate methods of supplying and transporting 
steam and process heat from the primary reactor coolant to the 
refinery process heat exchangers. An evaluation of potential heat 
transfer fluids for transporting the heat from the reactor site to the 
refinery site was made and a promising fluid was selected for 
further investigation. A conceptual design of a secondary helium 
heat transfer loop with a heat exchanger located inside the 
prestressed concrete reactor ‘vessel was established. Methods for 
providing minimum acceptable process heat and steam during 
reactor refueling and shutdown were investigated. A safety evalua- 
tion considering the possibility and consequences of radioactive 
contamination and petroleum contamination of the heat transfer 
fluid was conducted. The’ necessary modifications to the nuclear 
reactor system were identified and conceptual designs and 
economic estimates for these modifications were made. 


13265 (ORNL/TM—5232) Comparative investigation of the 
economics of seawater desalting based on current and advanced 
distillation concepts. Glueckstern, P.; Reed, S.A. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 
59p. Dep. NTIS $4.50. 

A reassessment of desalting plant design and product water 
cost based on current technology and energy and equipment costs 
has been made. Plant sizes in the range of | to 200 Mgd utilizing 
the multistage flash (MSF) and the vertical tube evaporator (VTE) 
were investigated. Process steam was assumed to be supplied by 
large nuclear dual-pu plants or from fossil-fired low-pressure 
Sollees. Plants applying the pH control method versus the 
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threshold pretreatment method were compared. The potential 
benefits of applying low cost aluminum tubing in low-temperature 
VTE plants were also investigated. 


13266 FLIRA: Reflooding calculation model following an ac- 
cidental primary fluid loss. Chabrillac, M.; L’Heriteau, J.P. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Géif-sur-Yvette 
(France). Service d'Etudes des Reacteurs et de Mathematiques 
Appliquees). Newsl. ENEA Comput. Programme Libr.; 19: 83- 
98(1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 


The code for thermohydraulic analysis of rewetting, FLIRA, 
takes into account the different flow configuration upstream and 
downstream of the wetting front. Upstream the wall is in contact 
with the liquid coolant, the code tests the thermodynamic lack of 
equilibrium between liquid and saturated vapour. Downstream the 
corrective heat transfer between wall and vapour is described, 
together with the heat radiation between wall and liquid, the 
exchange between overheated vapour and liquid is described by a 
simplified model: In its first version, FLIRA-1 assumes that the 
position of the wetting front and the flows are given. This code is 
therefore conceived to interpret the wetting tests performed in 
ERSEC. FLIRA-11, which is not yet completed, includes a calcula- 
tion of the movement of the wetting front based on the solution of 
the conductivity equation and the knowledge of the heat transfer 
coefficients correlated to the temperature and the local conditions. 


13267 Radiation photochemistry as possible base of efficient 
use of double-purpose reactors. Gol’danskii, V.I. At. Energ. 
(USSR); 39: No. 4, 243-246(Oct 1975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

An analysis is made of several basic alternatives for the 
chemical use of dual-purpose reactors which produce chemical 
products along with electric power. The risk of radioactive con- 
tamination of the products of chemonuclear synthesis limits its ex- 
tensive application and also the broad use of synthesis under the 
effect of combined n,y radiation. Moreover, very much lower 
product yield is observed in the latter case. The lack of high-tem- 
perature (2,000-2,500°C) nuclear reactors excludes the effective 
conduct in the reactor of chemical processes in which the reagents 
must be heated intensively (although in the process of such synthe- 
sis, the problem of contamination would be solved because there is 
no direct contact between fission products and reagents, while the 
yield of valuable products would be high). At present, the most 
promising alternative for the dual-purpose reactor is considered to 
be the use of radiation contours. In this case, radioactive con- 
tamination of the products does not take place, but the quantita- 
tive yield of the valuable product is even lower than in the com- 
bined n,y radiation alternative. Another promising alternative is 
the radiation-photochemical method, whereby the energy fission 
products is converted into light and the light energy is used to 
carry out photochemical reactions. In this case too, the products of 
radiation-photochemical synthesis are not radioactive and their 
yield may be much greater than in the contour variant. Here there 
is no need to take the radioactive materials (the active agents in 
contours) outside the core of the reactor (this process being 
replaced by the accumulation and transfer of light). 
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13268 Program budget 1975 - of the Gesellschaft fuer Ker- 
nenergieverwertung in Schiffbau und Schiffahrt m.b.H. (GKSS) - of 
the Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(HMI). Technol. Nachr. Programm-inf.; No. 115, 1-8(Jun 1975). 
(In German). 

The program budget of the GKSS, Geesthacht, and the 
HMI, Berlin, are dealt with. The GKSS has set up its 1975 pro- 
gram budget based on its working 1974 program and the medium- 
term planning. Besides the tasks in the nuclear sector, non-nuclear 
tasks are being increasingly taken on, expecially FE tasks to utilize 
the sea. The main research topics are divided into: FE for a 
nuclear power ship, a basis program for nuclear power marine 
propulsion; material technology of light-water reactors, reactor 
safety research, basis investigations, seawater desalination, sea 
technology (with ULW) and environmental research. The mean 
estimated expenditure for 1975 is to be DM 45.6. The HMI set up 
its program budget based on the FE 1975 program. As an increase 
in the field of nuclear power is not expected, the HMI also in- 
cluded tasks which have a non-nuclear target. The basic research 
can be divided into the following fields: nuclear and atomic 
physics, radiation chemistry, nuclear chemistry, data provessing 
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and electronics. An estimated expenditure of DM 37.8 mill. for 
1975 is expected for the whole research program. 


13269 Kettenreaktion. Das Drama der Atomphysiker. (Chain 
reaction. The drama of the atomic ra. Herbig, J. Muenchen, 
F.R. Germany; Hanser (1976). 514p. (In German). 

With figs. and refs. 

The book describes the development of nuclear energy for 
peaceful and military uses, starting with the descovery of nuclear 
fission up to the present nuclear controversy regarding the further 
developments in nuclear engineering. 


13270 Framatome society and nuclear energy. Tech. Mod.; 68: 
No. 1, 15-17(Jan 1976). (In French). 

The French nuclear engineering society. Framatome is 
briefly described: constitution, objectives, research and production 
means for PWR development. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 15297 


13271 (AAEC/E—369) AUS - the Australian modular scheme 
for reactor neutronics computations. Robinson, G.S. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights). Dec 1975. 5Op. INIS. 

A general description is given of the AUS modular scheme 
for reactor neutronics calculations. The scheme currently includes 
modules which provide the capacity for lattice calculations, 1D 
transport calculations, | and 2D diffusion calculations (with feed- 
back-free kinetics), and burnup calculations. Details are provided 
of all system aspects of AUS, but individual modules are only out- 
lined. A complete specification is given of that part of user input 
which controls the calculation sequence. The report also provides 
sufficient details of the supervisor program and of the interface 
data sets to enable additional modules to be incorporated in the 
scheme. 


13272 (AEEW-M—1358)- A study of coarse mesh collision 
probability correction factors in slab lattices. Buckler, A.N. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establish- 
ment). Jul 1975. 1 1p. INIS. 

Calculations of collision probability leakage estimates are 
performed in one dimensional slab geometry with one neutron 
group to gain some insight into methods of correction for the coar- 
seness of the mesh H. The chief result is that the correction factor, 
beta, can be written as CD/H where C approaches 4 for the diffu- 
sion limit. An explicit expression for C is derived in terms of the 
E, function, for a linear flux variation across the slabs. 


13273 (AEEW-R—988) Analysis of one-dimensional reactor 
kinetics benchmark computations. Sidell, J. (UKAEA Reactor 
Group, Winfrith. Atomic Energy Establishment). Nov 1975. 30p. 
INIS. 

During March 1973 the European American Committee on 
Reactor Physics proposed a series of simple one-dimensional reac- 
tor kinetics problems, with the intention of comparing the relative 
efficiencies of the numerical methods employed in various codes 
which are currently in use in many national laboratories. The re- 
port reviews the contributions submitted to this benchmark exer- 
cise and attempts to assess the relative merits and drawbacks of 
the various theoretical and computer methods. 


13274 Three-dimensional transport method for LMFBR shield- 
ing design analysis. Bucholz, J.A. Pittsburgh; Carnegie-Mellon 
Univ. (1976). 333p. University Microfilms Order No. 76-19,323. 

Thesis (Ph. D.). 

A fast three-dimensional design-oriented transport method is 
developed for the solution of both neutron and gamma shielding 
problems. It combines a nodal approach with analytic integral 
transport to achieve relative speed and accuracy. It is inherently 
three-dimensional and can accommodate high-order anisotropic 
scattering. Although evaluated primarily for LMFBR shielding con- 
figurations, the method has potential for useful application in other 
particle transport problems. An analytic solution is obtained for 
each of 14 angular fluxes in each mesh block within a three- 
dimensional assembly. The directions are such that the outgoing 
angular flux components in one mesh block become the incoming 
angular flux components in the adjacent mesh blocks. The ap- 
proach is therefore described as the Direct Coupled Ray (DCR) 
method. 


13275 (HEDL-TME—76-60) Modified Monte Carlo program 
for SAND-II with solution weighting and error analysis. Oster, 
C.A.; McElroy, W.N.; Simons, R.L.; Lippincott, E.P.; Odette, G.R. 
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(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Aug 1976. Contract E(45-1)-2170. vp. Dep. NTIS $7.50. 

In previous versions of the SAND-II and Monte Carlo 
codes, uncertainty data for both measured activities and cross sec- 
tions were used only in a statistical sense for error propagation stu- 
dies. These versions used an equal uncertainty procedure for 
weighting each foil. An in-depth study is presented of different 
weighting procedures utilizing available uncertainty data to obtain 
a "most appropriate’’ SAND-II solution flux spectrum. Based on 
this study, an improved and modified SAND-II Monte Carlo code 
has been developed. Development of the new code was based on 
extensive computer runs involving data from 21 foils irradiated in 
CFRMF as a part of the Interlaboratory LMFBR Reaction Rate 
(ILRR) program. 


13276 (PB—245999) Determination of equivalent diffusion 
theory parameters. Final Henry, A.F.; Worley, B.A. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). Aug 1975. 94p. NTIS $5.00. 

Ideal equivalent group diffusion theory constants are 
defined in a rigorous manner and the failure of standard flux- 
weighting procedures to yield these ideal constants is discussed. An 
iterative scheme based upon the Response Matrix Technique is 
then developed for finding improved two-group, two-dimensional 
equivalent group diffusion constants for symmetric assemblies. The 
use of these constants in a full-core criticality calculation results in 
a much more accurate prediction of integrated absorption rates 
and power densities than those predicted using the standard flux- 
weighted constants. (GRA) 


13277 (PB—250764) Improvement of reference nuclear data 
for commercial power reactor analysis and design. Final report. 
Pearlstein, S.; Rothenstein, W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Oct 1975. 65p. (EPRI—220-1). NTIS $4.50. 

This program concerns improving the performance of the 
ENDF/B library in thermal reactor applications. Under this project 
the analysis and data testing capability has been extended to ther- 
mal systems. Information on how the present version of the 
ENDF/B library is performing in thermal benchmark experiments 
has been obtained and will be used in the preparation of the next 
version of the library. One particularly persistent problem, the dis- 
crepancy between calculated and measured epithermal capture 
rates in **U rods has been made the topic of a two day workshop- 
seminar organized by the contractor; a summary of the sessions is 
included in this report. 


13278 (PB—251741) Evaluation of fission product after-heat. 
Quarterly report, 1 Oct—31 Dec 1975. Spinrad, B.I. (Oregon State 
Univ., Corvallis (USA). Dept. of Nuclear Engineering). Mar 1976. 
Contract NUREG-11A:RLR-74-4/OSU. 58p. NTIS $4.50. 

See also PB—248628. 

Reported here are studies on: Neutron capture effects on 
fission product power; fission product gamma spectrum estimation; 
decay energies of fission products and their uncertainties; operat- 
ing histories which give maximum decay power; a recommended 
reference curve for estimating shutdown power; uncertainties in 
yields of fission products from *°U thermal-neutron fission; and 
comparisons between OSU, HEDL and LASL computations of the 
expected decay power from LASL measurements. Also included 
are brief summaries of progress on tasks related to these activities, 
and to the more general goal of the OSU project, which is to put 
the understanding of short-term decay power from fission 

roducts, as they might occur in a reactor of realistic operating 
istory, on a well-documented, scientific basis. (GRA) 


13279 (ZfK—290) A simple analytical relation for the spectral 
power density of the local neutron noise in nuclear reactors with 
two-phase-flow. Fuge, R. (Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden (German Democratic Republic)). Jul 1975. 
6p. INIS. 

The local neutron noise induced by moving bubbles, which 
are randomly distributed in an otherwise homogeneous medium in 
a field of monoenergetic neutrons was investigated. The auto spec- 
tral power density is determined by the shape of the detector and 
the space relaxation of the local perturbation. 


13280 Solution of multi-group diffusion equation in x-y-z 
geometry by finite fourier transformation. Kobayashi, K. (Kyoto 
Univ.). J. Nucl. Sci. Technol. (Tokyo); 12: No. 8, 482-490( Aug 
1975). 

Applying the Fourier transformation to a finite region with 
constant nuclear cross sections, the fluxes and currents at the 
material boundaries are obtained in terms of the Fourier series. 
Truncating the series after the first term, and assuming that the 
source term is piecewise linear within each mesh box, a set of cou- 
pled equations is obtained in the form of three-point equations for 
each coordinate. These equations can be easily solved by the alter- 
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native direction implicit method. This equation is used to solve the 
multi-group diffusion equation by means of the source iteration 
method; and sample calculations for thermal and fast reactors 
show that the present method yields accurate results with a smaller 
— of mesh points than the usual finite difference equations. 9 
refs 


13281 Theoretical analysis on time-dependent energy spectra of 
neutrons in a small graphite assembly. Takahashi, A.; Sumita, K.; 

Fujita, Y.; Sakamoto, S.; Aizawa, O. (Osaka Univ.). ‘I. Nucl. Sci. 
Technol. (Tokyo); 12: No. 9, 550-559(Sep 1975). 

Numerical analyses were performed by means of the usual 
time-step method, as well as by the spatial mode expansion time- 
step and two-region difference equation methods. It was verified 
that addition of the pre-moderator does not substantially affect the 
space-time-dependent spectral behavior of neutrons in a graphite 
system of dimensions adopted in current experimental arrange- 
ments. A strong space dependence of the time-dependent spectra 
was observed in the form of spectral hardening in increasing 
distance from source, which was termed ‘propagation hardening’. 
The space-time-dependence and neutron trapping at Bragg peak 
energies appearing on the measured spectra were well reproduced 
by both the spatial mode expansion time-step and two-region cal- 
culations. 15 refs. 


13282 Reduced two-dimensional critical problem of finite cylin- 
drical reactor. Horie, J.; Nishihara, H. (Kyoto Univ.). J. Nucl. Sci. 
Technol. ( Tokyo); 12: No. 9, 531-542(Sep 1975). 

By applying the concept embodied in the asymptotic solu- 
tion of the mono-energetic transport equation, it is possible to 
reduce the two-dimensional transport equation to an axially and 
radially reduced one-dimensional form. That is, to approximate 
one of the two space dimensions by the assumption of the asymp- 
totic distribution, and to extend the reactor medium and the 
asymptotic distribution toward infinity. The resulting reduced 
equation is solved by making use of the singular eigenfunction ex- 
pansion method introduced by Case. Numerical results are 
presented for a wide range of reactor multiplication factor, and are 
compared with the results obtained by the variational method. It is 
found that there is only a small contribution of the boundary 
transient term brought to the axially and radially reduced problem. 
The error introduced in reducing the space dimension can be eval- 
uated by the perturbation theory. Numerical results for various 
sizes of reactor show that the perturbation is not very large, and 
that it does not bring marked changes to the eigenvalues of the 
transport operators. 


13283 Measurements of time dependent energy spectra of 
neutrons in a small graphite assembly. Fujita, Y.; Sakamoto, S.; 
Aizawa, O.; Takahashi, A.; Sumita, K. (Kyoto Univ.). J. Nucl. Sci. 
Technol. (Tokyo); 12: No. 11, 703-710(Nov 1975). 

Energy spectra of neutrons have been measured in a small 
30x30x30 cm* graphite assembly by means of the linac-chopper 
method, with a view to establishing experimental evidence that 
there is no asymptotic spectrum in such a small assembly, and in 
order to study the non-asymptotic behavior of neutrons. The ex- 
perimental results indicated very probable disappearance of asymp- 
totic spectra, and revealed significant enhancement of trapping at 
Bragg energies with the lapse of time. This is consistent with the 
results of pulsed neutron experiments in small assemblies con- 
ducted by Takahashi et al., and falls in line with de Saussure’s ap- 
proximation. The spectra in the graphite assembly showed signifi- 
cant space dependence, the spectra becoming harder with increas- 
ing distance from the pre-moderator. This hardening may be at- 
tributed to the relatively faster propagation of higher energy 
neutrons. 


13284 Adjustment to cross section data to fit integral experi- 
ments by least method. Kuroi, H.; Mitani, H. (Japan 
Atomic Energy Research Inst., Tokai-mura). J. Nucl. Sci. Technol. 
(Tokyo); 12: No. 11, 663-680(Nov 1975). 

Work performed to improve the neutronic data used in pre- 
dicting fast reactor properties, so as to permit estimation within 
the target design accuracy of for criticality or for breeding gain is 
discussed. Integral experiments using various critical assemblies 
have been performed in many countries as benchmark experiments 
for cross section evalutions. This has resulted in accumulation of 
integral data available for cross section evaluation, which permit to 
improve on the method and make it statistically consistent with the 
various differential measurements. 


13285 Improvement of coarse mesh difference diffusion scheme 
about control rods. Suzuki, T. (Japan Atomic Energy Research 
Inst., Tokai-mura). J. Nucl. Sci. Technol. (Tokyo); 12: No. 11, 695- 
702(Nov 1975). 

In a two-region slab lattice, a simple polynomial function is 
used to approximate the flux in the integral transport model, and 
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the coefficients in the polynomial are determined by the varia- 
tional method. From this approximate transport solution, the terms 
of net current into the control rods are corrected in the difference 
diffusidn scheme before treatment by iteration in the criticality cal- 
culation. The results represent an appreciable improvement over 
those obtained with the conventional diffusion scheme, without 
any increase of computer time in the iteration. This improvement 
is confirmed in comparison with the results obtained with the usual 
fine mesh transport scheme as the standard reference. 


13286 Conjugate heat transfer and thermoelastic analysis of 
heat-generating rods. Thompson, J.J.; Holy, Z.J. (New South Wales 
Univ., Kensington (Australia). School of Nuclear Engineering). 
Nucl. Eng. Des.; 35: No. 2, 247-268(Dec 1975). 

The exact mathematical formulation and solution of a 
number of problems dealing with temperatures and stress fields in 
canned cylinders with arbitrary power distribution and fully 
developed axial turbulent flow are discussed. The problem areas 
are: (1) the exact linear, thermal, thermoelastic and mechanical 
stress analysis for a rod in symmetric flow with general integral 
end force/displacement relations; (2) heat transfer from a clad 
cylinder with a symmetric heating and temperature dependent con- 
ductivity; and (3) asymptotic linear thermal analysis of a rod and 
associated sub-channel from a square or triangular array. 


13287 ° Effect of number of regions in burnup calculation for a 
fast reactor. Takeda, T.; Takeda, S. (At. Energy Res. Lab., Hitachi 
Ltd., Kawasaki-shi, Japan). J. Nucl. Sci. Technol. (Tokyo); 12: No. 
12, 767-769(Dec 1975). 

Use is made of the mean flux in each region to evaluate the 
change of atomic number densities due to burnup. In practice the 
atomic number densities at a given point would vary with the flux 
at that point. If the change of microscopic cross sections is negligi- 
ble, the density changes are proportional to the flux. 3 refs. 


13288 Higher-order spline interpolation on a cross-section basis 
for reactor calculations. Havranek, M.; Jucker, J. (Stuttgart Univ. 
(TH) (F.R. Germany). Inst. fuer Kernenergetik). pp 67-70 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reac- 
tor design and experiments. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

I fig.; 1 tab.; 2 refs. 

A method is described which keeps the data basis in the un- 
coupled calculation of a power reactor as small as possible and 
thus reduces the necessary number of previous cell calculations 
without affecting the quality of the cross sections to be determined 
from the data basis in the sense of a prescribed accuracy. 


13289 A method to improve the time integration in 3D neutron 
dynamics calculations by a new way of period factorization. Lan- 
genbuch, S.; Werner, W. (Technische Univ. Muenchen, Garching 
(F.R. Germany). Lab. fuer Reaktorregelung und Anlagen- 
sicherung). pp 232-235 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 1: Reactor design and experiments. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

I fig.; 1 tab.; 5 refs. 

In computer programs for the direct solution of the space- 
and time-dependent diffusion equations in several energy groups, a 
transformation of variables is performed to minimize the time de- 
pendent discretization error. This transformation of variables is 
known as frequency transformation or factorization of the mean 
period. In some cases, however, the calculation of the frequency 
from the history has its drawbacks and leads to undesirably high 
errors, e.g. when the frequencies change markedly due to feedback 
effects or at the onset and end of a control rod movement. To 
overcome these disadvantages, the program QUABOX/CUBBOX 
establishes a system of equations for the mean values in frequency 
calculations; this system is a generalization of the point kinetics 
equations. 


13290 The AGA-sweep iterative methods and their application 
in the HEXAGA-II programme for solving the two-dimensional 
multi-group neutron diffusion equation for a uniform triangular 
mesh, Woznicki, Z. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Neutronenphysik und Reaktortechnik). pp 83-86 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: 
Reactor design and experiments. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab.; 3 refs. 

A new diffusion program HEXAGA-II has been written in 
FORTRAN-IV (available currently for IBM and CDC computers) 
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for large reactor problems with triangular mesh. It is the purpose 
of the present note to give a numerical illustration by a few results 
obtained from the last version of HEXAGA-II. These results in- 
dicate that HEXAGA-II, in comparison to other diffusion pro- 
grams, can be very helpful in physical calculations of reactor 
designs. This program has been applied in burnup calculations for 
the §NR 2 reactor in triangular geometry. 


13291 Application of the Richardson extrapolation procedure 
in fast reactor neutronic calculations. Lee, S.M.; John, T.M.; Rao, 
J.V.M. (Reactor Research Centre, Kalpakkam (India)). Atomker- 
nenergie; 28: No. 1, 58( 1976). 

2 tabs.; 7 refs. 

If h is the mesh-width required to obtain the effective mul- 
tiplication factor to an accuracy of better than +- 0.05% (as cur- 
rently required in fast reactor analysis), then two coarse calcula- 
tions with mesh-widths ranging from 2 h to 5 h can obtain 
equivalent accuracy using the Richardson extrapolation procedure 
with significantly less computer memory space and time require- 
ments. By the addition of a simple subroutine based on this 
procedure the usefulness of finite difference neutron diffusion 
codes for multidimensional, multigroup neutronic calculations for 
fast reactors is extended. 


13292 Homogenization of linear transport problems. Williams, 
M. New York; New York Univ. (1976). 92p. University 
Microfilms Order No. 76-19,565. 

Thesis (Ph. D.). 

The physical theory of the forward and backward linear 
transport equations is discussed especially as it applies to a nuclear 
reactor. Asymptotic expansions are carried out for these equations 
in the presence of ‘’fast’’ spatial heterogeneities where the small 
parameter is the mean free path which is comparable in size to a 
cell cross-section in a nuclear reactor. This process is called 
homogenization. Expansions are carried out also for reflecting and 
absorbing boundary conditions without fast spatial variation. The 
validity of the expansions is shown for the transport problem with 
Dirichlet data and periodic fast spatial variation in the absence of 
initial and boundary layers. For absorbing and reflecting boundary 
value problems without fast spatial dependence, the validity of the 
expansions with boundary layers is demonstrated for the Laplace 
transforms of the solutions. The limiting diffusion problem is calcu- 
lated explicitly for a one-dimensional two velocity model with fast 
periodic spatial dependence. 


13293 Calculation of collision probabilities in multiregion cells 
by the DP-O method. Hauptmanns, U. (Technische Univ. Berlin 
(F.R. Germany). Inst. fuer Kerntechnik). Atomwirtsch., Atomtech.; 
21: No. 5, 241-242(May 1976). (In German). 

1 fig.; 7 refs. Short communication only. 


13294 Transient hydraulics and heat transfer in turbulent flow. 
Kawamura, H. (Kernforschungszentrum, Karlsruhe, Ger.). Nucl. 
Technol.; 30: No. 3, 246-255(Sep 1976). 

In a reactor transient analysis, the friction factor and the 
heat transfer coefficient are assumed equal to the steady-state 
values, even in a transient state. The transient turbulent flow in a 
circular tube subjected to a step change of pressure gradient is cal- 
culated numerically. Transient variations of the friction factor and 
the heat transfer coefficient are obtained. Effects of the Reynolds 
number and a wall heat capacity are also examined. The quasi- 
static momentum equation is found to be approximately valid for 
both accelerated and decelerated turbulent flows. The quasi-static 
energy equation is valid for flow transients of gas-cooled reactors. 


13295 Early-time analysis of s t nuclear reactor 
transients. Paveri-Fontana, S.L. (Univ., Bari, Italy); Chambre, P.L. 
Nucl. Sci. Eng.; 61: No. 4, 451-465(Dec 1976). 

An analytical procedure is described for the early-time 
asymptotic solution of a partial-differential integral equation of the 
parabolic type. Several applications to the analysis of the early 
stages of space-dependent nuclear reactor transients are presented. 
The one-energy-group diffusion model with a ‘Newton law of 
cooling’’ linear feedback is employed. Physical interpretations of 
the results are given. Comparisons with results obtained by dif- 
ferent formulations of the point-kinetic method are performed. 


13296 Reactor-fuel-independent _reactivity determinations. 
Pearlstein, S. (Brookhaven National Lab., Upton, NY). Nucl. Sci. 
Eng.; 61: No. 4, 466-470(Dec 1976). 

Curves for the reciprocal asymptotic period versus positive 
reactivity for ENDF/B-IV delayed neutron data are presented for 
Th, 3U, 5U, **U, Pu, Pu, and *'Pu nuclides. A procedure 
is described for reducing the dependence of reactivity interpreta- 
tions, through period measurements, on the nuclidic composition 
of the fuel. The sensitivity of the results to incremental changes in 
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the delayed neutron parameters is also presented. Reactivity, in 
dollar units, is sensitive to the relative yields of the delayed 
neutron groups. 


Technical notes. Spherical harmonics approximations of 
neutron transport. Demeny, A.; Dede, K.M.; Erdei, K. (Inst. of Ex- 
perimental Physics, Debrecen, Hungary). Nucl. Sci. Eng.; 61: No. 
4, 534-535(Dec 1976). 

A double-range spherical harmonics approximation obtained 
by expanding the angular flux separately in the two regions com- 
bined with the conventional single-range spherical harmonics is 
found to give superior description of neutron transport. 


13298 Technical notes. Numerical method for solving the in- 
tegral equation of neutron transport: III. Tsai, R.W.; Loyalka, S.K. 
(Univ. of Missouri, Columbia). Nucl. Sci. Eng.; 61: No. 4, 536- 
540(Dee 1976). 

A simple scheme for solving the integral equation of 
neutron transport is applied to some problems in x-y geometry 
with reflecting boundary conditions. The present results are com- 
pared with those obtained by the use of TWOTRAN-II, both for 
accuracy and computational time. 
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REFER ALSO TO CITATION(S) 13658, 14056, 14108, 14119, 
14168, 14169, 14201, 14218, 14279 


13299 (AED-Conf—76-014-002) Economical optimization of 
power plant part systems by means of reliability investigations. 
Schilling, R. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
1976. 12p. (In German). (CONF-760141—1). INIS. 

From Seminar on modern thermal power stations; Essen, 
German, Federal Republic of (F.R. Germany) (27 Jan 1976). 

11 refs.; with figs. Available from ZAED. 

Following a brief introduction into the basic terms of the 
probability theory, the term ‘component reliability’ is defined and 
described in a mathematical model. A report is given on the deter- 
mination of reliability parameters and their influence on system re- 
liability, and the analytical calculation of the reliability of systems 
is briefly touched upon. Starting with the urgent need for the cal- 
culation of passively redundant, repairable, and inspectable 
systems, a transition is made from the analytical calculation 
process to the simulation method according to the Monte Carlo 
principle. Explanations are given on system simulation and the set- 
up of a fault tree. 


13300 (ANL-CT—76-45) Design guide for calculating 
hydrodynamic mass. Part I. Circular cylindrical structures. Chen, 
S.S.; Chung, H. (Argonne National Lab., Ill. (USA)). Jun 1976. 
Contract W-31-109-Eng-38. 80p. Dep. NTIS $5.00. 

Many reactor and plant components contain, or are sub- 
merged in, a fluid. The fluid moving with a vibrating structure has 
an important effect on the dynamics of the structure, particularly 
on its natural frequencies. The effect of the fluid on natural 
frequencies can be accounted for using the hydrodynamic mass as- 
sociated with the structure. The design guide provides formulas, 
graphs, and computer programs for calculating hydrodynamic 
masses of circular cylindrical structures. 


13301 (BNWL—1995) European dry cooling tower operating 
experience. DeSteese, J.G.; Simhan, K. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1976. Contract E(45-1)- 
1830. 180p. Dep. NTIS $7.50. 

Interviews were held with representatives of major plants 
and equipment manufacturers to obtain current information on 
operating experience with dry cooling towers in Europe. The re- 
port documents the objectives, background, and organizational 
details of the study, and presents an itemized account of contacts 
made to obtain information. Plant selection was based on a merit 
index involving thermal capacity and length of service. A question- 
naire was used to organize operational data, when available, into 
nine major categories of experience. Information was also solicited 
concerning the use of codes and standards to ensure the achieve- 
ment of cooling tower performance. Several plant operators pro- 
vided finned-tube samples for metallographic analysis. Addi- 
tionally, information on both operating experience and developing 
technology was supplied by European technical societies and 
research establishments. Information obtained from these contacts 


provides an updated and representative sample of European ex- 
perience with dry cooling towers, which supplements some of the 
detailed reviews already available in the literature. In addition, the 
study presents categorized operating experience with installations 
which have not been reviewed so extensively, but nevertheless, 
have significant operational histories when ranked by the merit 
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index. The contacts and interviews reported in the survey occurred 
between late March and October 1995. The study was motivated 
by the expressed interest of U.S. utility industry representatives 
who expect Eu an experience to provide a basis of confidence 
that dry cooling is a reliable technology, applicable when necessa- 
ry, to U.S. operating requirements. 


13302 (BNWL—2003) Selection of heat disposal methods for a 
Hanford Nuclear Energy Center. Young, J.R.; Kannberg, L.D.; 
Ramsdell, J.V.; Rickard, W.H.; Watson, D.G. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jun 1976. Contract 
E(45-1)-1830. 97p. Dep. NTIS $5.00. 

Selection of the best method for disposal of the waste heat 
from a large power generation center requires a comprehensive 
comparison of the costs and environmental effects. The objective 
is to identify the heat dissipation method with the minimum total 
economic and environmental cost. A 20 reactor HNEC will dis- 
sipate about 50,000 MWt of waste heat; a 40 reactor HNEC would 
release about 100,000 MWt. This is a much larger discharge of 
heat than has occurred from other concentrated industrial facilities 
and consequently a special analysis is required to determine the 
permissibility of such a large heat disposal and the best methods of 
disposal. It is possible that some methods of disposal will not be 
permissible because of excessive environmental effects or that the 
optimum disposal method may include a combination of several 
methods. A preliminary analysis is presented of the Hanford 
Nuclear Energy Center heat disposal problem to determine the 
best methods for disposal and any obvious Kmitations on the 
amount of heat that can be released. The analysis is based, in part, 
on information from an interim conceptual study, a heat sink 
management analysis, and a meteorological analysis. 


13303 (CONF-760451—4) U.S. elevated temperature struc- 
tural design standards: current status and future directions. Snow, 
A. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Ad- 
vanced Reactors Div.). 1976. Contract E(11-1)-3045. 39p. Dep. 
NTIS $4.00. 

From IAEA international working group on fast reactors; 
Champion, Pennsylvania, United States of America (USA) (27 
Apr 1976). 

In the United States licensing of nuclear power plants 
requires that the owner of the plant demonstrate that the health 
and safety of the public is not and will not be endangered by the 
operation of the plant. That demonstration is a matter of public 
record and is subject to review and criticism, in an advisary hear- 
ing, by state and federal licensing authorities and any member of 
the public. National concensus structural design standards have 
been one of the responses to this form of power plant licensing 
since they effectively remove structural design rules from the arena 
of conflict. The resulting national standards tend to be generally 
applicable to all plant types and to relatively diverse operating - 
conditions and material types. Code Case 1592 which is the 
elevated temperature nuclear design criteria is an example of such 
a national standard. Its development was the spontaneous out- 
growth of the U.S. LMFBR program which demanded the best 
possible assurance of integrity. Being written within the framework 
of the ASME Boiler Code it was developed as a general standard, 
not just a special case for the FFTF or the CRBR Project. In the 
paper the development of Code Case 1592 is traced. The current 
and future technical content of the elevated temperature design 
standards for nuclear service are discussed. The relationship of 
Code Case 1592 to other ASME Standards and to certain U.S. in- 
dustrial, governmental and regulatory standards is examined. 


13304 (INIS-mf—3108/5) Problems of stress analysis of 
fuelling machine head com ts. Mathur, D.D. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 6p. INIS. 

From Symposium on structural mechanics, Bombay, India 
(20 Mar 1975). 

5 figures. 

The problem of stress analysis of fuelling machine head 
components is discussed. To fulfil the functional requirements, the 
components are required to have certain shapes where stress 
problems cannot be matched to a catalogue of pre-determined 
solutions. The areas where complex systems of loading due to 
hydrostatic pressure, weight, moments, and temperature gradients 
coupled with the intricate shapes of the components make it dif- 
ficult to arrive at satisfactory solutions. Particularly, the analysis 
requirements of the magazine housing, end cover, gravloc clamps 
and center support are highlighted. An experimental stress analysis 
———— together with a theoretical finite element analysis is 
perhaps the answer. 


13305 (INIS-mf—3108/7) Analysis of composite tube sheets 
with a square array of holes under uniformly distributed load. Part 
1. Mehra, V.K.; Bhattacharya, Asim; Dighe, U.S.; Kakodkar, A. 
(Bhabha Atomic Research Centre, Bombay (India)). 1975. 9p. 
INIS. 
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From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

8 refs., 2 figures. 

The end closures of reactor calandria generally consist of 
two thick tube sheet having a square array of holes. At the loca- 
tion of these holes, the tube sheets are connected by lattice tubes. 
When such a structure is subjected to external loads, restraint is 
exerted by lattice tube, the shell connecting the tube sheets. The 
paper summarises different methods of solution adopted by a 
designer to find out the elastic deformation and stress distribution 
when the structure is subjected to uniformly distributed load. As- 
sumptions and limitations of different methods which include some 
classical methods and others developed by the authors have been 
— The results obtained for some specific geometries by 
different methods have been compared. 


13306 (INIS-mf—3108/8) Analysis of composite tube sheets 
with a square array of holes. Part II. Bhattacharya, A.; Dighe, 
U.S.; Mehra, V.K.; Kokadkar, Anil. (Bhabha Atomic Research 
Centre, Bombay (India)). 1975. 6p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

5 refs., 5 figures. 

The end closures of reactor calandria generally consist of 
two thick tube sheets having a square array of holes and are con- 
nected by lattice tubes at the location of these holes. For the pur- 
pose of stress analysis, a tube sheet with holes is a perforated plate 
which can be treated as an equivalent solid plate with modified 
values of elastic constants. Two methods for determining stresses 
and deflections in the composite tube sheet subjected to point 
loads are presented. One method employs a numerical technique 
by assuming restraining force exerted by tubes acting uniformly on 
ring elements. The other method considers concentrated loads act- 
ing at discrete points at lattice locations. Results obtained by both 
the methods are found to be in good agreement. The numerical 
technique is modified to analyse three tube sheets connected to 
each other. 


13307 (INIS-mf—3108/17) Leak tight sealants and joint details 
for concrete structure in RAPP. Singha Roy, P.K.; Baste, M.S. 
(Bhabha Atomic Research Centre, Bombay (India)). 1975. 7p. 
INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

Leak tightness may pertain to either air or water and in ex- 
treme cases each will require separate consideration based on 
general basic requirements. Leak-tight sealants against air pressure 
are required in the construction joints and around penetrations in 
the concrete containment structures. The containment structures 
should be able to withstand the maximum anticipated design pres- 
sure during the incident of a MCA with only minimal leakage 
(0.1% of bldg. volume per day in RAPP) which is mostly through 
these joints. Apart from proper joint design and preparation the 
sealant itself must have superb adhesion to the concrete surface 
and integrity throughout its service life to prevent any rupture or 
micro-cracks at any section of the joint. Leak tightness pertains to 
water tightness as well. A critical water-tight joint at the bottom 
dome of the prestressed concrete dousing tank at its junction with 
the 36 inches dia dousing water pipes constructed in RAPP-2, 
which-should be able to withstand the water pressure, continuous 
submergence in the water of the tank and the longitudinal and 
lateral movement of the water pipes during opening and closure of 
the dousing valves, has been made and hydrostatically tested when 
not even the slight sweating was found. The construction and 
materials of the above joints and the sealant along with the proper- 
ties and performance observed during testing/use are described. As 
the sealant used is an imported poly-sulphide caulking compound 
suggestions have also been made, which may be kept in mind while 
developing an Indian substitute. 


13308 (INIS-mf—3108/24) On the reliability of finite element 
solutions. Prasad, K.S.R.K. (Bhabha Atomic Research Centre, 
— (India) ). 1975. 7p. INIS. 

rom Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

6 refs. 

The extent of reliability of the finite element method for 
analysis of nuclear reactor structures, and that of reactor vessels in 
particular and the need for the engineer to guard against the pit- 
falls that may arise out of both physical and mathematical models 
have been high-lighted. A systematic way of checking the model to 
obtain reasonably accurate solutions is presented. Quite often so- 
phisticated elements are suggested for specific design and stress 
concentration problems. The desirability or otherwise of these ele- 
ments, their scope and utility vis-a-vis the use of large stacks of 
conventional elements are discussed from the viewpoint of stress 
analysts. The methods of obtaining a check on the reliability of the 
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finite element solutions either through modelling changes or an ex- 
trapolation technique are discussed. 


13309 (INIS-mf—3 108/30) Theoretical analysis of rolled joints. 
Sinha, R.K. (Bhabha Atomic Research Centre, Bombay (India)). 
1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs., 2 figures. 

A procedure for theoretically analysing the case of an exter- 
nally restrained sandwich joint formed by a hypothetical uniform 
hydrostatic expansion process is outlined. Reference is made to a 
computer program based on this theory. Results illustrating the ef- 
fect of major joint variables on residual contact pressure are 
presented and analysed. The applicability and limitations of this 
theory are discussed. 


13310 (INIS-mf—3108/34) Seismic analysis of nuclear piping 
system. Shrivastava, S.K.; Pillai, K.R.V.; Nandakumar, S. 
(Department of Atomic Energy, Bombay (India). Power Projects 
Engineering Div.). (Bhabha Atomic Research Centre, Bombay 
(India) ). 1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

To illustrate seismic analysis of nuclear power plant piping, 
a simple piping system running between two floors of the reactor 
building is assumed. Reactor building floor response is derived 
from time-history method. El Centre earthquake (1940) accelero- 
gram is used for time-history analysis. The piping system is 
analysed as multimass lumped system. Behaviour of the pipe dur- 
ing the earthquake is discussed. 


13311 (INIS-mf—3108/40) Dynamic strain analysis of struc- 
tures employing digital signal processing, storage and display. Pat- 
wardhan, P.K.; Misra, V.M.; Kumar, Surendra. (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 8p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

A multi-channel digital technique has been adopted for 
analysing wave patterns of stresses and strains in structures, par- 
ticularly under dynamic conditions. This technique provides 
adequate signal to noise discrimination and high sensitivity for very 
small (few milli-volts) and slow varying signals (few Hz to 100 
Hz.), and A-D conversion accompined by live display during the 
course of data gathering and computer compatible output. This 
system also provides fast response because of inherent 50 MHz 
digitising speed and a large dynamic range of 1024 discrete signal 
steps. The signals can be suitably fed to the A-D converter (50 
MHz) or can be analysed employing frequency modulation 
techniques and time mode operation of the analyser. The data can 
be gathered in the field on cassette tapes and replayed in the 
laboratory for detailed analysis. This technique would provide a 
versatile system for dynamic analysis of structures under varying 
conditions. e.g. structures in nuclear power systems, such as testing 
of end fittings, calandria, vibration testing and measurements ex- 
ploying pressure transducers. 


13312 (INIS-mf—3117) Simplified method for development of 
earthquake and floor spectra for nuclear power 
plant design. Duff, C.G. (Atomic Energy of Canada Ltd., Sheridan 
Park, Ontario. Power Projects). [nd]. vp. (CONF-7506155—1). 
INIS. 

From 2. Canadian conference on earthquake engineering; 
Hamilton, Ontario, Canada (Jun 1975). 

14 refs., 14 figs. 

Ground-response (or structure motion) spectra and the sim- 
plified deterministic method used for deriving them are presented. 
Floor-response (or equipment motion) spectra are developed 
directly from the ground-response spectra, using the same 
procedure. Analytical techniques and convenient graphical solu- 
tions are given. The results of a sample earthquake analysis, using 
the described method, are compared with the more tedious, con- 
ventional solution involving a real earthquake time-history. Appli- 
cations relating to the seismic analysis of Canadian nuclear power 
plants are briefly described. 


13313 (ISD—178) Calculation of prestressed-concrete reactor 
pressure vessels. Proceedings of a conference held at Berlin, Ger- 
many, 13 October 1975. (Stuttgart Univ. (TH) (Germany, F.R.). 
Inst. fuer Statik und Dynamik der Luft- und Raumfahrtkonstruk- 
tionen). 1975. vp. (CONF-751097— ). INIS. 

From Conference on research and development in the field 
of prestressed-concrete reactor pressure vessels; Berlin, German, 
Federal Republic of (F.R. Germany ) (13 Oct 1975). 

The proceedings are presented of a conference dealing with 
design or prestressed-concrete reactor pressure vessels. Each paper 
has been separately abstracted and indexed. (DG) 
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13314 (ISD—178, pp vp.) On the long-term with finite 
elements. Argyris, J.H.; Szimmat, J.; Willam, K.J. 1975. (In Ger- 
man). 

From Conference on research and development in the field 
of prestressed-concrete reactor pressure vessels; Berlin, German, 
Federal Republic of (F.R. Germany) (13 Oct 1975). 

23 figs.; 20 refs. 

In Calculation of prestressed-concrete reactor pressure ves- 
sels. : 
Following a presentation of concrete creep, a brief summary 
of the direct and incremental calculation methods on long-term 
behaviour is given. This is followed by a survey of the method of 
the inner state variables, which on the one hand gives a uniform 
framework for the various formulations of concrete creep, and on 
the other hand leads to a computer-ready calculation process. Two 
examples on long-term behaviour illustrate the regions of applica- 
tion of the computer methods. 


13315 (ISD—178, pp vp.) SMART - structure mechanical 
analysis in reactor technology. Argyris, J.H.; Faust, G.; Szimmat, J.; 
Warnke, E.P.; Willam, K.J. 1975. (In German). 

From Conference on research and development in the field 
of prestressed-concrete reactor pressure vessels; Berlin, F.R. Ger- 
many (13 Oct 1975). 

27 figs.; 44 refs. 

In Calculation of prestressed-concrete reactor pressure ves- 
sels. 

The report outlines the course and present state of research 
and development work. The specification of SMART is followed 
by a brief presentation of the analytical possibilities and the expan- 
sions for investigations on creep, critical load behavior, and ther- 
modiffusion. The application regions of SMART are explained by 
means of examples. 


13316 (ISD—178, pp vp.) Critical load analysis using finite 
elements. Argyris, J.H.; Faust, G.; Willam, K.J. 1975. (In German). 

From Conference on research and development in the field 
of prestressed-concrete reactor pressure vessels; Berlin, F.R. Ger- 
many (13 Oct 1975). 

11 figs.; 12 refs. 

In Calculation of prestressed-concrete reactor pressure ves- 
sels. 

Following a brief summary of the problem, two questions 
regarding the calculation of the critical load behaviour of thick- 
walled heterogenous concrete buildings are dealt with; the formu- 
lation of a material model for tri-axial concrete strength and the 
numerical determination of the load capacity with finite elements. 


13317 (ISD—178, pp vp.) Teo the calculation of temperature 
and moisture fields using finite elements. Argyris, J.K.; Warnke, 
E.P.; Willam, K.J. 1975. (In German). 

From Conference on research and development in the field 
of prestressed-concrete reactor pressure vessels; Berlin, F.R. Ger- 
many (13 Oct 1975). 

8 figs.; 12 refs. 

In Calculation of prestressed-concrete reactor pressure ves- 
sels. 


The report outlines the single calculation possibilities as well 
as special characteristics of SMART II in the first part. The second 
part deals with thermodiffusion, i.e. with the interaction of tem- 
perature and moisture transport and their calculation. 


13318 (KFK—2241) FLEXA - a convenient FORTRAN pro- 
gram for flexibility and stress analyses of plain piping systems. 
Schnauder, H. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Reaktorentwicklung; Kernforschungszentrum Karl- 
sruhe (Germany, F.R.). Projekt Schneller Brueter). Jan 1976. 37p. 
INIS. 

10 figs.; 3 refs. 

The report describes a method and a computer program for 
flexibility and stress analyses of plain piping systems located 
between two fixed anchor points. The program can be used in time 
sharing operation through TSO (time sharing option of OS/360) as 
well as in batch operation. Only few data are necessary for the 
input, e.g. only the length and inclination for a straight piping ele- 
ment and the radius of curvature and the two angles including the 
bend for a bent piping element. The temperature dependent 
material data for the types of steel are taken from a program inter- 
nal library. Besides the usual list output, it is possible to plot the 
shape of the piping system in a simple true-to-scale drawing. In 
time sharing operation the representation is achieved via the dis- 
play, in batch operation via the plotter. Besides the fixed anchor 
point forces the program also calculates the equivalent stresses at 
the point of the maximum bending moment as well as the safety 
with respect to the creep limit (sigmasub( 1/100,000)). 
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13319 (NTIS/PS—76/0058) Sea water corrosion (a = 
raphy with abstracts). Report for 1964—Nov 1975. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Feb 1976. 213p. NTIS $25.00. 

Supersedes NTIS/PS—75/143. See also NTIS/PS—75/241. 

Corrosion of ships, oceanographic equipment, platforms, un- 
derwater vehicles, drill pipe, steel pilings and cables are covered in 
this research. Materials studied include steel and other alloys, 
concrete, composites and nuclear reactor components. 


13320 (NUREG—0035-2) Inspection of nuclear reactor weld- 
ing by acoustic emission. Data report, November 1975—May 1976. 
Prine, D.W. (GARD, Inc., Niles, Ill. (USA)). Jun 1976. 29p. Dep. 
NTIS $4.00. 

Experimental acoustic emission data on simulated nuclear 
pressure vessel welds are presented. Acoustic emission was moni- 
tored during the pressure vessel tests using flaw detection and 
noise discrimination techniques previously applied to nuclear pip- 
ing welds. In addition to the flaw detection circuitry, a modified 
Dunegan-Endevco two-channel time-of-arrival flaw location system 
was utilized. Acoustic emission data are considered in terms of the 
capability of AE to discriminate between various flaw types and to 
provide information on flaw size. The results of the analysis are 
compared to current ASME Code requirements to determine those 
areas where additional laboratory testing is required. 


13321 (ORNL/SUB—2913-3) Evaluation of the bolting and 
flanges of ANSI B16.5 flanged joints: ASME Part A design rules. 
Rodabaugh, E.C.; Moore, S.E. (Oak Ridge National Lab., Tenn. 
(USA)). 20 Aug 1976. Contract W-7405-ENG-26;SUB-29 13;NRC- 
INA-40-495-75. 180p. Dep. NTIS $7.50. 

An objective of the report presented is to develop relatively 
simple but conservative methods of evaluating the adequacy of 
piping products used in Code Class-1, Class-2, and Class-3 piping 
systems. The rather extensive and detailed evaluations of ANSI 
B16.5 flanged joints provide the basis for the relatively simple 
equations developed. These simple equations are then inluded in 
the form of recommended revisions to the Code. 


13322 (ORNL/TM—5497) Review of concrete properties for 
prestressed concrete re vesssels. Nanstad, R.K. (Oak Ridge 
National Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG- 
26. 120p. Dep. NTIS $6.00. 

The desire for increasing power output along with safety 
requirements has resulted in consideration of the prestressed 
concrete pressure vessel (PCPV) for most current nuclear reactor 
systems, as well as for the very-high-temperature reactor for 
process heat and as primary pressure vessels for coal conversion 
systems. Results are presented of a literature review to ascertain 
current knowledge regarding plain concrete properties under con- 
ditions imposed by a mass concrete structure such as PCRV. The 
effects of high temperature on such properties as strength, elastici- 
ty, and creep are discussed, as well as changes in thermal proper- 
ties, multiaxial behavior, and the mechanisms thought to be 
responsible for the observed behavior. In addition, the effects of 
radiation and moisture migration are discussed. It is concluded that 
testing results found in the technical literature show much dis- 
agreement as to the effects of temperature on concrete properties. 
The variations in concrete mixtures, curing and testing procedures, 
age at loading, and moisture conditions during exposure and test- 
ing are some of the reasons for such disagreement. Test results 
must be limited, in most cases, to the materials and conditions of a 
given test rather than applied to such a general class of materials 
such as concrete. It is also concluded that sustained exposure of 
normal concretes to current PCRV operating conditions will not 
result in any significant loss of properties. However, lack of 
knowledge regarding effects of temperatures exceeding 100°C 
(212°F), moisture migration, and multiaxial behavior precludes a 
statement advocating operation beyond current design limits. The 
report includes recommendations for future research on concrete 
for PCPVs. 


13323 (PB—246252) Inspection uncertainty: the key element 
in nondestructive inspection. Technical report. Johnson, D.P. 
(Failure Analysis Associates, Palo Alto, Calif. (USA)). May 1975. 
30p. (FAA—75-1). NTIS $4.00. 

This paper identifies the inspection uncertainty, which is a 
measure of the difference between the size of imperfection that 
has a high probability of being passed and the size of imperfection 
that has a high probability of being rejected by an inspection, as 
the primary measure of an inspection method, rather than the in- 
spection sensitivity as is often suggested. Reduction of the inspec- 
tion uncertainty is the only means by which one can simultane- 
ously reduce both type one inspection errors, rejection of sound 
material units. The discussion is presented within a framework that 
allows a quantitative evaluation of the quality of the material units 
that pass an inspection and a determination of the rejection rate. 





1380 ERDA ENERGY RESEARCH ABSTRACTS 


Analysis of the causes of inspection uncertainty is essential to effi- 
cient strategies for improving nondestructive inspection capabili- 
ties. (GRA) 


13324 + (PB—246253) Boundary-integral equation in engineer- 
ing stress and fracture mechanics. Technical report. Besuner, P.M. 
(Failure Analysis Associates, Palo Alto, Calif. (USA)). May 1975. 
40p. (FAA—75-3-14). NTIS $4.00. 

A boundary-integral equation (BIE) method, as employed 
by a computer program called PESTIE (Plane Elastic Solution 
Technique of Integral Equations), is described for application: to 
engineering stress and fracture mechanics problems of interest to 
the electric power generating industry. The paper describes a 
unique combination of several numerical analysis capabilities and 
user-oriented features that produce significant advantages over 
finite element programs and earlier BIE programs. These ad- 
vantages are demonstrated by comparing numerical results and 
performance of PESTIE with those of other programs for a series 
of stress concentration and stress intensity factor problems. The 
examples include the effect of closely spaced notches (e.g. as en- 
countered in the rim area of a turbine rotor spindle), and the 
stress intensity factor of a shallow wide crack (e.g. a longitudinal 
crack in a large diameter pipe). (GRA) 


13325 (PB— 246254) Fracture mechanics and residual fatigue 
life analysis for complex stress fields. Technical report. Besuner, 
P.M. (Failure Analysis Associates, Palo Alto, Calif. (USA)). Jul 
1975. 88p. NTIS $5.00. 

This report reviews the development and application of an 
influence function method for calculating stress intensity factors 
and residual fatigue life for two- and three-dimensional structures 
with complex stress fields and geometries. Through elastic super- 
position, the method properly accounts for redistribution of stress 
as the crack grows through the structure. The analytical methods 
used and the computer programs necessary for computation and 
application of load independent influence functions are presented. 
A new exact solution is obtained for the buried elliptical crack, 
under an arbitrary Mode I stress field, for stress intensity factors at 
four positions around the crack front. The IF method is then ap- 
plied to two fracture mechanics problems with complex stress 
fields and geometries. These problems are of current interest to 
the electric power generating industry and include (1) the fatigue 
analysis of a crack in a pipe weld under nominal and residual 
stresses and (2) fatigue analysis of a reactor pressure vessel nozzle 
corner crack under a complex bivariate stress field. (GRA) 


13326 (PB— 246255) Probabilistic fracture mechanics. Techni- 
cal report. Besuner, P.M.; Tetelman, A.S. (Failure Analysis As- 
sociates, Palo Alto, Calif. (USA); Electric Power Research Inst., 
Palo Alto, Calif. (USA)). Jul 1975. 68p. (FAA—75-4-6). NTIS 
$4.50. 

This report develops the methodology for probabilistic frac- 
ture mechanics analysis (PFM) of structural components with 
crack-like imperfections. Details are given for the development 
and application of both a simple nomographic method and a basic 
numerical tool for PFM applications. Two illustrative applications 
based on linear elastic fracture mechanics are included to demon- 
strate the utility of PFM to problems of interest to the nuclear 
power generation industry. The first example selects the mean 
yield strength of an alloy in order to minimize the probability of 
failure for a hypothetical component with two failure modes, yield- 
ing and brittle fracture. The second example points out the need 
for and current unavailability of required input data. It is recom- 
mended that data collection efforts be increased to quantify the 
variational characteristics of the required input parameters, as well 
as mean, typical, or worst-case values. (GRA) 


13327 (PB—246256) Cost-risk optimization of nondestructive 
inspection level. Technical report. Johnson, D.P. (Failure Analysis 
Associates, Palo Alto, Calif. (USA)). Sep 1975. 53p. (FAA—75-4- 
9). NTIS $4.50. 

This paper develops a quantitative methodology for deter- 
mining the nondestructive inspection (NDI) level that will result in 
a minimum cost product considering both type one inspection er- 
rors, acceptance of defective material units, and type two inspec- 
tion errors, rejection of sound material units. This methodology 
represents an advance over fracture mechanics - nondestructive in- 
spection (FM-NDI) design systems that do not consider type two 
inspection errors or the pre-inspection material quality. Four 
methods are identified for determining the flaw-frequency and 
three methods are identified for determining the conditional failure 
probability (one of these methods is probabilistic fracture 
mechanics). Methods for determining the rejection probability are 
discussed elsewhere. The NDI-FF methodology can have signifi- 
cant impact when the cost of failures represents a significant frac- 
tion of the manufacturing costs, or when a significant fraction of 
the components are being rejected. (GRA) 
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13328 (PB—247323) Three-dimensional thermal and stress 
analysis of a piping tee. Final report. Wight, R.B.; Selby, R.A. 
(Control Data Corp., Palo Alto, Calif. (USA)). Nov 1975. 128p. 
(SES/PSD—75/002). NTIS $6.00. 

The purpose of this study was to conduct a preliminary 
analysis of the thermal and stress states in a piping tee used for 
mixing bulk fluid streams, including the development of automatic 
mesh generating capabilities to assist in preparing the finite ele- 
ment model of the piping tee and to obtain some preliminary 
analytical results for a piping tee configuration that has ex- 
perienced failure in nuclear reactor service. A thermal analysis was 
performed to obtain a steady-state thermal map for the mixing of 
two fluids having a 480°F bulk fluid temperature difference. 
Resulting thermal gradients were applied to the three-dimensional 
model and an elastic stress analysis was performed to obtain the 
resulting stress contours. These results were then used to perform 
a fatique life evaluation according to the rules of the Boiler and 
Pressure Vessel Code. A significant result of this project is the 
development of a generalized piping tee mesh generator for use 
with the MARC-CDC software. (GRA) 


13329 Mode switching apparatus for door opening mechanism. 
Shiraki, Y. (to Mitsubishi Heavy Industries Ltd). Japanese Patent 
1974-5,851/B/. 27 May 1968. 4p. (In Japanese). 

Doors of reactor facilities are preferably provided with door 
actuating mode switch-over means capable of changing over from 
manual mode, in which the door is opened or closed by pushing or 
pulling it by hand, to automatic mode in which the door is actu- 
ated by mechanical drive means, or to semi-automatic mode in 
which there is a manual or automatic mode alternative. The door 
switch-over means of the present invention is designed to be dura- 
ble and precisely operable. A drive shaft is inserted into a hollow 
hinge rod of the door body, causing an adjustable coupling 
member to be positioned between the hollow hinge rod and the 
drive shaft. The drive shaft for changing over the door body is in- 
serted into a hollow drum to the hinge rod of the door body 
through a drum-type coupling member mounted so as to change 
the relative angle with respect to the hinge rod; a projection on the 
side of the drive shaft is engaged with the inner wall of the couple 
member, and a concavity is provided so that mechanical drive is 
possible by the drive shaft. 


13330 Method of continuous leaktightness control of a nuclear 
reactor containment. Zeitzschel, G.; Ullrich, W. (to Licentia 
Patent-Verwaltungs-G.m.b.H. ). German(FRG) Patent 
1,614,106/B/. 14 May 1970. Ip. (In German). 

The pressure shell of the containment for a nuclear reactor 
is continuously monitored for leak tightness. In order to do this, a 
gas is filled into the space within the pressure shell which, through 
leaks, streams into the space between the pressure shell and the 
containment. The gas may be, e.g., tear gas which as an irritant gas 
affects man in smallest concentration. Radioactive gas is applica- 
ble, too. These gases diffuse very quickly in air and can easily be 
detected. Detection is further simplified by providing pumps for 
maintaining a negative pressure in the interspace to the suction 
devices of which the detection instruments are attached. 


13331 Feed water heaters: operational experience and repair 
possibilities. Heinz, A. (Allianz Versicherungs-A.G., Muenchen 
(F.R. Germany). Abt. Technische Versicherungen). Maschin- 
enschaden; 45: No. 6, 209-217( 1972). (In German). 

From 8. Allianz forum ‘engineering and_ insurance’; 
Muenchen, F.R. Germany (16 May 1972). 

20 figs.; 6 refs. 

Characteristic damaged sites are indicated for the most 
frequent construction types of regenerative heaters: welded U- 
tubes in piping galleries with water pool and tube coil type heater 
in header construction. In order to start from a secure foundation, 
20 power plant blocks with 122 high-pressure heaters of different 
manufactures were evaluated on the failure causes. The plants con- 
cerned were put into operation in the year 1954 to 1966. The fol- 
lowing are dealt with: material faults, leading to water-side 
leakages; water-side erosions due to to high water rates; steam-side 
erosions and corrosions; leaky welded seams between tubes and 
piping galleries; sealing problems of water chambers in screwed or 
welded design; damages on water-side components with U-tubes 
heaters. Possible subsequent failures in the region of the feedwater 
entrance head of various designs are shown and repair possibilities 
are discussed. 


13332 Method for and stabilizing the diameter of 
the heating-spot on parts to be welded in an electron beam welding 
unit and a device for out said method. Podola, N.V.; 
Obolonsky, A.P.; Tsokol, E.L. (to AN Ukrainskoj SSR). French 
Patent 2,255,137/A/. 19 Dec 1973. 16p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 
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The method described is of the type consisting in modifying 
the position of the focal plane of the welding electron beam issuing 
from an electron gun. The method is characterized in that during 
the welding operation, the welding electronic beam is deflected, by 
means of a linearly increasing pulse, so as to be directed towards 
an electron sensor specially designed for generating pulses propor- 
tional to the duration of the bombardment by electrons, the deflec- 
tion being carried out in such a way that during the beam displace- 
ment, at least those electrons corresponding to one half of the 
beam cross section will impinge on the sensor, the output-pulse of 
which is of a duration proportional to the diameter of the electron 
beam. The invention can be applied to welding both small 
thickness parts and large thickness parts used in the nuclear field. 


13333 Special requirements for pipe and tubing for nuclear 
and other special applications. Philadelphia; American Society for 
Testing Materials (1974). vp. (ASTM-A—655-73). 

This specification provides special requirements for pipe 
and tubing for use in nuclear and other special applications. The 
requirements of this specification are supplemental to the require- 
ments of the basic material specification. 


13334 Apparatus for inspecting the tubes of steam generators. 
Stone, R.M. (to Combustion Engineering, Inc.). French Patent 
2,250,994/A/. 8 Nov 1974. Priority date 12 Nov 1973, United 
States of America (USA). 40p. (In French). 

The invention relates to apparatuses for inspecting tubes. It 
deals with an apparatus comprising several probes for longitu- 
dinally and angularly locating a flaw in the tubes of a tube bundle. 
According to the invention, the probes forming a group are drawn 
by a cable in such a manner that its plane of curvature coincides 
with the curvature plane defined by the tube elbows; the angular 
position of the probes is determined. This is applicable to the in- 
spection of the tubes of steam generators in nuclear power sta- 
tions. 


13335 Reinforced concrete enclosure wall adapted to sustain 
high pressures. Genis, S.N.; Zhivov, A.N.; Pereyaslavtsev, N.A.,; 
Sukhenko, I.V.; Vasyagina, N.G.; Shotsky, V.I. French Patent 
2,256,297/A/. 26 Dec 1974. Priority date 27 Dec 1973, Union of 
Soviet Socialist Republics (USSR). 19p. (In French). 

The invention relates to the manufacture of enclosures 
adapted to sustain high pressures. The wall according to the inven- 
tion is characterized in that it comprises two parts: an outer por- 
tion defining the enclosure shape of prestressed concrete and an 
inner portion, resting on the outer portion, constituted by cur- 
vilinear adjacent segments. The surface of each of the segments 
which is directed towards the enclosure inside is in the form of a 
convex portion of a body of revolution. The invention can be ap- 
plied, in particular to the walls of nuclear reactors. 


13336 (ORNL-tr—4225) Nondestructive control and periodic 
examination of primary reactor circuits. Prot, A.C.; Saglio, R. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1975. Translated from M. Gerrard of French paper 
SM—195/6. (CONF-750416—4). 15p. Dep. NTIS $3.50. 

From IAEA symposium on reliability of nuclear power 
plants; Innsbruck, Austria (14 Apr 1975). 

A knowledge of failures in the different components of a 
nuclear power plant is important for ensuring the reliability of the 
plant. The primary coolant circuit is particularly important from 
the safety point of view, which is why so many countries are work- 
ing on regulations concerning periodic inspection of this system. 
The authors start by describing the parallel development of such 
regulations and of the nondestructive testing techniques designed 
to meet their requirements. After stating these requirements, they 
discuss the progress made in France during the past few years in 
different areas: ultrasonic nondestructive testing, especially 
through the stainless steel lining of the reactor vessel; extension of 
the results to external testing (advantage inherent in the method), 
to the testing of the mixed welds of safe-ends and of austenitic 
stainless steel welds, and to the testing of the reactor cover bolts; 
improvement of an acoustic holography process (which is com- 
pared with the ultrasonic method); improvement of testing 
methods based on Foucault currents (especially for the inspection 
of steam generators); and improvement of detection and location 
by acoustic emission during hydraulic trials and continuous opera- 
tion. In conclusion, the authors suggest the main lines of work that 
should be followed to achieve better non-destructive testing during 
pod construction, entry into service and operation of nuclear power 
plants. 


13337 Steam generator com a buffer zone for counter- 
current ter. Bennet, R.R. (to Westinghouse Electric Corp.). 
French Patent 2,257,859/A/. 13 Jan 1975. Priority date 15 Jan 
1974, United States of America (USA). 10p. (In French). 
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The invention relates to a steam generator equipped with a 
bundle of tubes placed inside an enclosure and mounted on a tube 
plate extending across the enclosure. A preheater is mounted in 
the vicinity of the tube-plate while being separated thereof by a 
—e and the bundle of tubes is surrounded by an envelope 
provided at the lower end thereof with a distributing plate extend- 
ing between the above two plates. A gap is provided between the 
enclosure and the envelope for returning non-vaporized liquid to 
the space between the plates with a view to recycling the liquid. 
This can be applied to nuclear power stations. 


13338 Equipment for handling nuclear reactor fuel assemblies. 
Shallenberger, J.M.; Hornak, L.P.; Desmarchais, W.E. (to 
Westinghouse Electric Corp.). French Patent 2,260,169/A/. 29 Jan 
1975. Priority date 6 Feb 1974, United States of America (USA). 
14p. (In French). 

The equipment comprises a handling container allowing the 
enclosing of each fuel assembly during transfer operations, and the 
container is itself provided with gripping and hoisting means for 
driving each fuel assembly into, and away from, the container. 
That equipment makes it possible to transfer new as well as spent 
fuel assemblies without using water as a shield. 


13339 Device for inspecting and repairing a nuclear reactor 
fuel assembly. Shallenberger, J.M.; Hornak, L.P.; Desmarchais, 
W.E. (to Westinghouse Electric Corp.). French Patent 
2,260,170/A/. 30 Jan 1975. Priority date 6 Feb 1974, United 
States of America (USA). I5p. (In French). 

The invention relates to a device for inspecting and repair- 
ing a radioactive nuclear fuel assembly. The device comprises a tu- 
bular enclosure adapted to receive a fuel assembly, and it com- 
prises a rotating portion provided with visual examination means as 
well as means of access for facilitating the discovery of the fuel as- 
sembly and allowing the latter to be repaired. 


13340 Tube holding device for tube bundles in heat exchangers. 
Walker, F. (to Hick, Hargreaves and Co. Ltd.). German(FRG) 
Patent 2,052,837/B/. 27 Feb 1975. Ip. (In German). 

To improve the oscillation damping of a pipe holder for 
tube bundles of heat exchangers, the thus used elastic tubes are 
filled. The tubes themselves run at right angles to the axis of the 
pipes between these and exhibit a flattened cross-section. They 
contain a spring filling which is liquid to start with and is then 
chemically hardened. Polysulphide rubber is suitable as a filling 
material. The oscillating amplitudes are thus reduced by the ratio 
25:1, or at least by the ratio 5:1. 


13341 Vibration analysis of the piping system using the modal 
analysis method. I. Vibration response excited by a sinusoidal force. 
Fujikawa, T.; Kurohashi, M.; Inoue, Y. (Kobe Steel Ltd. (Japan)). 
Nippon Kikai Gakkai Rombunshu; 41: No. 343, 813-823(Mar 
1975). (In Japanese ). 

Modal analysis method was developed for the vibration 
analysis of piping system in nuclear or chemical plants, with finite 
element theory, and verified by sinusoidal vibration method. The 
natural vibration equation for pipings was derived with stiffness, at- 
tenuation and mass matrices, and eigenvalues are obtained with 
usual method, then the forced vibration equation for pipings was 
derived with the same manner, and the special solutions are given 
by modal method from the eigenvalues of the natural vibration 
equation. Three simple piping models (one, two and three dimen- 
sional) were made, and the natural vibration frequency was mea- 
sured with forced input from an electrical dynamic shaker and a 
sound speaker. The experimental values of natural vibration 
frequency showed good agreement with the results by the analyti- 
cal method. Therefore the theoretical approach for piping system 
vibration was proved to be valid. 


13342 Research and development of steel and alloy tubes and 
pipe for nuclear services. Kondo, Y.; Kunitake, T.; Yukitoshi, T.,; 
Moroishi, T. (Sumitomo Metal Industries Ltd., Amagasaki, Hyogo 
(Japan). Central Research Labs.). Sumitomo Kinzoku; 27: No. 3, 
348-364(Jul 1975). (In Japanese). 

This company has been engaged in the research and 
development of steel and alloy tubes and pipe for nuclear services, 
among which the results for four products will be described as fol- 
lows: (1) Zircaloy tubes for nuclear fuel cladding with the im- 
provement of manufacturing and inspection techniques, the 
research on improvement in quality of the product (corrosion re- 
sistance, texture, hydride precipitation characteristics, mechanical 
properties, etc.), and irradiation test; (2) steam generator tubes for 
a high temperature gas cooled reactor for power generating with 
high temperature strength, structure change, oxidation re- 
sistance and weldability of Fe-32Ni-20Cr-Ti-Al alloy; (3) heat re- 
sistant alloys for heat exchanger tubes in nuclear steel-making with 
high temperature strength and oxidation resistance of several kinds 
of heat resistant alloys, and the introduction of newly installed 
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helium circulating loop system for material testing; and (4) ultra- 
high strength steel pipe for manufacturing equipment of nuclear 
fuel material with results of research on improvement in quality of 
300ksi and 350ksi grade maraging steels. 


13343 Vapour separating vessel for a nuclear reactor. Bu- 
benzer, O. (to Steinmueller (L. u. C.) G.m.b.H., Gummersbach 
(F.R. Germany)). German(FRG) Patent 2,401 644/A/. 17 Jul 
1975. Be (In German). 

1 fig. 

The vapor separation vessel has a separation efficiency of 
approximately 10~*. It consists of two parts; the bottom part is fed 
the liquid effluent as a steam-water mixture, and the liquid effluent 
concentrate is discharged from it. The upper part contains two se- 
ries connected systems comprising a separator, an agglomerator 
and a separator separated from each other by perforated trays, 
bubble trays, or demisters. The agglomerators consist of a fine 
mesh of wire or gauze to combine the fine droplets of liquid into 
larger drops. The steam-water mixture leaves the first system as 
pre-dried steam. The liquid coming from the separators is again 
fed to the liquid effluent. To clean the systems of the salts and 
solids contained in the water-steam mixture they can be treated 
with a detergent passed through cleaning nozzles. 


13344 Steam trap and air vent for thermal and atomic power 
plants. Kurokawa, T. (TLV Co. Ltd. (Japan)). Karyoku 
Genshiryoku Hatsuden; 26: No. 8, 819-828(Aug 1975). (In 
Japanese). 

The steam trapping technology in steam piping system and 
the air vent technology in water piping system are reviewed. In the 
first part, various steam traps are classified according to their 
mechanical principles. Their operating principles are explained 
with schematic figures, and their special features are discussed. 
Some important check points for choosing traps are also pointed 
out from the viewpoint of application to thermal and atomic power 
plants. The ‘’free float type trap’’ is explained especially in detail 
because of its excellent performance and reliability. Air vents are 
treated in the second part. Necessity of air venting at initial state 
and in operation is explained. The significance of controlling the 
gas content and PH of water is also discussed from the viewpoint 
of corrosion. Various air vents are classified, and their operating 
principles and the examples of application are explained. Finally, 
the significance of trapping engineering for the life span and effi- 
ciency of plants is emphasized. 


13345 Element for the reduction of the effects of a leak in the 
main-steam pipe of a nuclear reactor. Kollmar, W. (to Kraftwerk 
Union A.G.). German(FRG) Patent 2,362,046/A/. 21 Aug 1975. 
7p. (In German). 

1 fig. 

A connecting pipeline is designed between the steam exit 
pipe and the water inlet side to prevent fast reactivity changes in 
the case of a rupture of the main steam pipe of a heat exchanger. 
In normal operation, it is closed by a shut-off device. When a pres- 
sure difference occurs at the closing device, due to the rupture, 
this is opened. It is constructed as a valve, burst plate or burst 
membrane. In case that the connecting piping is integrated in the 
heat exchanger, the closing device must be accessibly arranged for 
inspection and exchange work. 


13346 Elastic-plastic creep response of structures under com- 
posite time history. Zudans, Z. (Franklin Inst. Research Labs., 
Philadelphia, Pa. (USA)). Nucl. Eng. Des.; 35: No. 2, 213- 
245(Dec 1975). 

High temperature nuclear reactor components are subject to 
a complex history of thermal and mechanical loading cycles. To 
evaluate the adequacy of such components, detailed information 
on the accumulated inelastic strains and strain cycling is required. 
This paper presents the theory, describes efficient numerical 
techniques accounting for plasticity, creep and overall equilibrium, 
describes the overall structure of the resulting computer program, 
and demonstrates the capability of the analysis method on a real 
three-dimensional structure. The new results of this work are the 
efficient handling of an arbitrary load history, introduction of the 
‘plastic stress’ concept for inelastic computation, novel implemen- 
tation of classical plasticity with recognition of incrementation 
conditions for the kinematic hardening, use of the load incremen- 
tation algorithm based on the ‘plastic stress’ concept, and develop- 
ment of a computer code capable of solving practical three-dimen- 
sional problems. 


13347 Criteria of brittle fracture behaviour of materials in 
(nuclear) reactor pressure vessel construction. Kautz, H.R. 
(Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (F.R. Ger- 
—2 Pp 802-805 of In Reactor conference, Duesseldorf, 30.3.- 

4.1976. Section 3: Design, construction and operation of nuclear 


pow plants and their components. Eggenstein-Leopoldshafen, 
R. Germany; ZAED (1976). (In German) 
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From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
4 figs. Short communication only. 


13348 Mobile multi-purpose manipulators for use in nuclear 
reactor buildings. Koehler, G.W. (Kernforschungszentrum Karl- 
sruhe (F.R. Germany). Projekt Nukleare Sicherheit; Kern- 
forschungszentrum Karlsruhe (F.R. Germany). Abt. Reaktorbetrieb 
und Technik). pp 636-639 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 3 refs. Short communication only. 


13349 Results of the application of the multiple-frequency eddy 
current method in tests of reactor components simulated in models. 
Becker, R.; Hoeller, P. (Fraunhofer-Gesellschaft zur Foerderung 
der Angewandten Forschung e.V., Saarbruecken (F.R. Germany). 
Inst. fuer Zerstoerungsfreie Pruefverfahren). pp 679-682 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs. Short communication only. 


13350 Conversion of wave types in tests of reactor pressure 
vessels by ultrasonics and acoustic emission analysis. Klot, R. von 
(Battelle-Institut e.V., Frankfurt am Main (F.R. Germany)). pp 
675-678 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 refs.; 1 fig. Short communication only. 


13351 Acceptance testing of reactor components of the primary 
system. Pahnke, R.; Link, M. (Kraftwerk Union A.G., Erlangen 
(F.R. Germany)). pp 667-670 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 3: Design, construction and operation 
of nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 refs.; 3 figs. 

Quality control has to guarantee that the specified quality is 
always met. This is achieved by comprehensive, systematic, and 
transparent quality planning and the strictest quality control. 


13352 Safety assessment of crack propagation and the safe 
crack sizes in thick-walled reactor com ts. Hodulak, L.; 
Sommer, E.; Kordisch, H. (Fraunhofer-Gesellschaft zur Foerderung 
der Angewandten Forschung e.V., Freiburg im Breisgau (F.R. Ger- 
many). Inst. fuer Festkoerpermechanik ). pp 810-812 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs. 

In order to guarantee the safety of nuclear power stations, 
extensive and detailed guidelines for the assessment of the security 
against fracture of reactor components have been conceived 
among other things. These guidelines are to prevent mechanical 
failure of the components, even of components with cracks on 
their surfaces. For an assessment of the susceptibility to fracture of 
a structural component with cracks, the fact must be kept in mind 
that instable crack propagation under static loads as well as slow 
crack propagation due to fatigue loads may occur in structural ele- 
ments during operation. For a valid statement on crack propaga- 
tion, marking lines representing the exact — of the crack 
front are made on the fracture surface by short-term overloading 
in the fatigue tests. 


13353 The influence of dynamic effects on crack arrest safety 
analyses. Kalthoff, J.F.; Beinert, J.; Winkler, S. (Fraunhofer- 
Gesellschaft zur Foerderung der Angewandten Forschung e.V., 
Freiburg im Breisgau (F.R. Germany). Inst. fuer Festkoerper- 
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mechanik ). Pp 806-809 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 3: Design, construction and operation of 
nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

‘iis From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1 ). 

3 figs.; 2 refs. 

The crack arrest concept in fracture mechanics comple- 
ments the generally used concept of crack initiation. It also covers 
hypothetic crack initiation and thus provides an additional means 
of control for failure prevention. It is the aim of the present paper 
to investigate the ——- influence of kinetic energy on the arrest 
behaviour of cracks and thus on the determination of crack arrest 
toughness values in model experiments and, on the basis of this, to 
make statements regarding the use of the crack arrest concept. 


New high-temperature transducer for sound and vibra- 
tion measurements in nuclear stations. Hans, R.; Podgorski, 
J. (Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). pp 565-568 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

* From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 4 refs. 

With the ever increasing demands made concerning the 
monitoring of nuclear power stations, sound and vibration mea- 
surement is of growing importance. Prerequisites for its successful 
application are transducers of sufficient sensitivity, high-tempera- 
ture, radiation and corrosion resistivity, as well as high reliability. 
In sodium-cooled nuclear power stations, these transducers may be 
used for integral and local boiling detection. Vibration and sound 
measurements in all types of nuclear power stations have lately 
begun to play an important part, too. The different conditions of 
application in sodium-cooled fast breeders, light-water-cooled 
plants, and high-temperature nuclear power stations can be ac- 
counted for by two physical methods: the piezoelectric and the 
magnetostrictive technique. Both of these methods are discussed. 


13355 Operational behaviour and reliability of miniature 
ionization chambers. Tsekouras, A. (Kraftwerk Union A.G., Erlan- 
gen (F.R. Germany)). pp 581-584 of In Reactor conference, Dues- 


seldorf, 30.3.-2.4.1976. Section 3: Design, construction and opera- 
tion of nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab.; 5 refs. Short communication only. 


13356 An acoustic monitoring system for the detection and tri- 
angulation of loose parts. Raible, B.; Moravek, I. (Allianz-Zentrum 
fuer Technik G.m.b.H. (AZT), Ismaning/Muenchen (F.R. Ger- 
many)); Wach, D. (Technische Univ. Muenchen, Garching (F.R. 
Germany). Lab. fuer Reaktorregelung und Anlagensicherung). pp 
569-572 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs. Short communication only. 


13357 Nuclear power plant developments with thermal reac- 
tors. Koenig, H.H. (Brown, Boveri and Co, Mannheim, Ger.). At. 
Strom; 22: No. 1, 1-14( 1976). (In German). 
The author outlines the perspectives of nuclear engineering 
and reports the experience gained in constructing and operating 
cooled reactors, heavy and light water reactors dealing with 
corrosion problems in the steam generators of PWRs and in the 
pressure tubes of PHWRs, standardization of PWRs, full power test 
of reactor coolant pumps and in-service inspection of reactor pres- 
sure vessels. The summary on cooling systems discusses calculation 
methods of the plume behavior, optimization of systems with direct 
cooling towers and trends in the development of hybrid cooling 
towers. 


13358 natils alien of pains cpcees <6 sabes saat 


xq _— Shul’tsev, D.N. Energ oenie; No. 1, 
3-24( 1976). (In Russian). 
A method of calculation of piping systems to find out their 


natural and forced vibrations is presented. Frequencies of natural 
vibrations and internal forces and stresses in pipe cross-sections 
subjected to forced vibrations at an arbitrarily fixed moment of 
time are determined. 
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13359 Engineering aspects of heat dissipation in water bodies. 
Ryan, P.J. (Oak Ridge National Lab., TN). pp 140-179 of In En- 
vironmental impact of nuclear power plants. Karam, R.A. (ed.). 
Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The ultimate sink for the heat removed by a thermal power 
plant condenser cooling water system is outer space via the earth's 
atmosphere. Condenser cooling water systems are termed once- 
through when the cooling water is circulated only once through 
the system, and the waste heat is discharged to a natural water 
body such as a large lake, river, estuary or the ocean. The system 
is termed a closed cycle system when the cooling water is recircu- 
lated continuously, as for example in a cooling tower, cooling pond 
or spray pond. Advantages and disadvantages of the various 
systems are discussed. 


13360 Hydraulic transients in condenser cooling systems of 
thermoelectric power plants. Bolognini, G.C.; Senis, R. Energ. 
Elettr.; 53: No. 1, 21-26(Jan 1976). (In Italian). 

A simplified calculation method for studying a hydraulic cir- 
cuit, including a cooling tower, under disturbed conditions is 
presented. Another method proposed for the study of similar cir- 
cuits is described, indicating characteristic aspects which make it 
different from that presented in this article. Calculation results are 
compared with experimental values obtained by testing the plant. 


13361 Kerntechnische Anlagen. Oberflaechensauberkeit von 
Bauteilen. Reinigung und Konservierung von Kreislaufsystemen 
einschliesslich zugehoeriger Komponenten. Entwurf. (Nuclear facili- 
ties. Surface cleanliness of components. Cleaning and preserving of 
fluid systems and associated components. Draft). Berlin, F.R. Ger- 
many; Beuth (Feb 1976). 3p. (In German). (DIN—25410(Pt.2)). 

The specification of this standard are valid for the cleanli- 
ness of the surfaces of fluid systems and part systems (including 
the system components such as, e.g., pipelines, pumps, accessories, 
heat exchangers) coming into contact with the medium in nuclear 
facilities. The field of applications extends to those cycle systems 
whose cleanliness is important for the operation of the nuclear 
facility. The standard contains specifications for the planning, per- 
formance, control and documentation of the cleaning and preserv- 
ing of fluid systems and indicates the requirements of the cleaning 
and preserving agents. These specifications are necessary for the 
quality control of fluid systems and are to ensure that non-per- 
mitted impurities in the fluid systems are removed and the cleanli- 
ness of already cleaned surfaces of components and part systems is 
maintained. 


13362 Optimization of nuclear power plant turbine start-up by 
the method of mathematical modeling. Leizerovich, A.S.; Kirillov, 
V.B. (All-Union Heat Eng. Inst., Moscow). Teploenergetika 
(Moscow); No. 2, 32-36(Feb 1976). (In Russian). 

It is found that optimization of nuclear power plant turbine 
start-up schedules (of loading and increase of temperature after 
separator-superheater) should be carried out by means of a joint 
computer-aided solution of the direct and reverse problem of nons- 
tationary heat conductivity for the critical elements of the turbine 
structure with regard to the temperature of the steam flowing over 
them. In these calculations, static relations of dependence of the 
heat-up boundary conditions on turbine operating conditions have 
to be utilized. 


13363 Selection of temperature heads in regenerative heat 
exchangers of turbine installations of nuclear power plants. Zorin, 
V.M.; Al’tshuller, M.A. (Moscow Power Eng. Inst.). Teploener- 
getika (Moscow); No. 2, 36-38(Feb 1976). (In Tonia}: 

Results of calculations are presented and the effects of the 
specific cost of regenerative heat exchangers on the values of op- 
timum temperature heads in them is shown. It is concluded that a 
different approach to the selection of the main parameters of the 
regeneration system of nuclear power plants is required than is 
usual in conventional steam engineering. 


13364 Selection of optimal geometry of evaporation channels 
to maximum circulation characteristics. Fedorov, L.F.; 
Popov, V.G. (All-Union Corresp. Polytech. Inst., Moscow). 
Teploenergetika (Moscow); No. 2, 78-80(Feb 1976). (In Russian). 
Theoretical and experimental investigations of an evapora- 
tion channel of the field tube y= are presented in order to deter- 
mine optimal geometry of the channel according to maximum cir- 
culation characteristics. 


13365 Some aspects of the design of saturated-steam turbines 
for nuclear power stations. Bonzani, G.; Martelli, F.; Senis, R. (Soc 
Gen Elettromec, Genova, Italy). Termotecnica (Milan); 30: No. 3, 
123-136(Mar 1976). (In Italian). 
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The design of the saturated-steam turbines for nuclear 
power stations requires the solution of new and complex problems 
due to the large power values and to the high specific steam con- 
sumption of these machines. Some aspects of the design of these 
turbines are examined, with special regard to their general 
architecture, the evaluation of corrosion, and some specific 
problems arising from the mechanical design. 


13366 Ultrasonic inspection of welds in thin-walled structural 
elements with quantification and recording illustrated on the exam- 
ple of zirconium fuel channels in a reactor core. Meyer, H.J.; 
Prestel, W. (Maschinenfabr Augsburg, Nuremberg, Ger.). Material- 
pruefung; 18: No. 3, 76-81(Mar 1976). (In German). 

After extensive comparative investigations of x-ray and ul- 
trasonic inspection methods and many years of development work 
on mechanized ultrasonic equipment, it is now possible to carry 
out a 100% volumetric ultrasonic inspection of welds in zirconium 
fuel channels for a reactor core with the flaw traceability specified 
for the purpose. The wall thickness of the channels is 2 mm. Test- 
ing methods and equipment are described and illustrated. Results 
are reproduced. 10 refs. 


13367 Topical development trends. /RS Mitt.; No. 1, 14- 
20(Mar 1976). (In German). 

I tab. 

A comparison of the American quality assurance system 
with the measures assuring quality taken in the FRG shows that in 
the USA the responsibility of the manifacturer predominates. Su- 
pervisory bodies acting on behalf of the manufacturers see their 
tasks in (1) observing the examinations stipulated in the steps after 
manufacture, and (2) examining the efficiency of the quality as- 
surance system. In the FRG, the expert who works on behalf of the 
authorities is to cooperate closely with the manufacturer in taking 
care of the quality assurance measures. 


13368 Schleusen am _ Reaktorsicherheitsbehaelter von Kern- 
kraftwerken. Per hi Entwurf. (Airlocks in the reactor 
containments of nuclear power stations. Personnel airlocks. Draft). 
Koeln, F.R. Germany; Heymanns (Mar 1976). 18p. (In German). 
(KTA—3402X). 

I tab. 

Included are regions of application, safety technical tasks of 
personnel airlocks, terms, general regulations, basic requirements, 
locking, pressure balance, priority of use, operational devices con- 
trol tables, doors, unauthorized entry to the containment, addi- 
tional safety devices, equipment on the observation tower, con- 
structive requirements, tests and documentation, operation and 
maintenance, and personnel training. 





13369 Additional treatment of solid materials continuously ac- 
cumulating from water purification plants. von Oppel, C. 
(Vereinigte Saar-Elektrizitaets-A.G., Saarbruecken (F.R. Ger- 
many)). VGB Kraftwerkstech.; 56: No. 3, 166-169(Mar 1976). (In 
German). 

3 figs.; 2 tabs. 

The paper reports on attempts to master the problem of 
sludge from the process engineering point of view, so that 
economically acceptable solutions ensue. Investigations have made 
it clear that no power station project founders on sludge, that 
damaging materials in the environment are not negligible, and sug- 
gestions can be made for water supply which is interesting from 
the national economic point of view. 


13370 Coating concrete surfaces in nuclear plants. Munger, 
C.G. Mater. Performance; 15: No. 5, 31-35(May 1976). 

Very large areas of concrete surfaces in nuclear plants 
require surface coatings which seal concrete so that fissionable 
material cannot penetrate and which can be decontaminated readi- 
ly. Among the principal problems in coating concrete are those in- 
volving porosity, air pockets, surface irregularities, tie holes, in- 
serts, joints, and joints and wax or grease left on surfaces from 
forms. Any grinding operation exposes holes and absorptive forms 
may leave a residue of fibers embedded in the concrete. Because 
of the varieties of finish that may be applied to concrete, addi- 
tional operations before application of an organic coating may be 
necessary. These include sacking, rubbing in mortar with a cloth; 
stoning, rubbing in mortar with an abrasive brick; wood floating, 
rubbing in mortar with a wooden trowel and plastering the surface 
with fresh mortar. Solution dispersed organics may require (as do 
epoxies) application of a surfacer, which consists of a low molecu- 
lar weight epoxy which may be troweled or sprayed on before 
squeegeeing into the surface. Thixotropic mixtures have the faculty 
of filling voids but not sagging after application. Cured surfaces of 
these materials then may be additionally coated with solution 
dispersed coatings. Epoxies also may be sprayed on forms to 
eliminate adhesion or directly on surfaces after forms are removed. 
This holds water and facilitates curing. Thick epoxy coatings also 
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may be strengthened by addition of glass cloth which is then sealed 
with another coat of epoxy. Floors are handled in similar ways, but 
when hard troweled, it may be necessary to sandblast surfaces to 
provide mechanical bond for organic coatings. 


13371 Interrelationships between creep life criteria for four 
nuclear structural materials. Booker, M.K.; Sikka, V.K. (Oak 
Ridge National Lab., TN). Nucl. Technol.; 30: No. 1, 52-64(Jul 
1976). 

Current elevated-temperature nuclear system design rules 
require consideration of the time to the onset of tertiary creep as 
one factor in the determination of design-allowable stress intensity 
limits. However, tertiary creep data are often scarce, and little 
work has been done in their analysis. Time to tertiary creep data 
may be analyzed by the same parametric techniques that were 
developed for treating rupture life data. Also, time to tertiary 
creep, ts, is expressed as a function of rupture life, t/sub r/, by ts = 
At/sub r//sup B/, where A and 8 are material constants. Finally, 
comparisons betwéen these two prediction methods show that they 
produce similar results. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 12472, 14171 


13372 (DP-MS—76-2) Neutronic depletion benchmark 
problems. Gregory, M.V.; Weate, B.A.; Wagner, M.R. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract E(07-2)-1. 5Sp. (CONF-760622—36). Dep. 
NTIS $4.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Three computational benchmark problems are formulated 
for testing techniques used in the solution of the set of coupled, 
first-order differential equations termed the neutronic depletion 
equations. The problems are defined in such a fashion that the 
techniques used in treating increasingly more complex formula- 
tions of the neutronic depletion equations may be examined in- 
dividually. At the simplest level, the depletion equations may be 
formulated at a point and with constant coefficients. The Constant 
Parameter Point Depletion Problem treats this case. At the next 
level of complexity, the point equations may be written with varia- 
ble coefficients. This case is treated by the Time-Dependent Point 
Depletion Problem. The most complex level requires the solution 
of the set of variable coefficient equations for an entire reactor. 
This level is treated by the Time-Dependent Reactor Depletion 
Problem. Solutions for the three problems are presented. The Con- 
stant Parameter Problem has time-independent solutions in agree- 
ment to within 0.01 percent in the isotopic concentrations at 50 
days. The two more-complex problems are still under evaluation. 
Full problem definitions are presented in the appendices to en- 
courage additional contributed solutions. 


13373 (FRA-TM—62(Suppl.1)) IBM/360 stand-alone version 
of REBUS-2: supplement to FRA-TM-62. Hosteny, R.P.; Olson, 
A.P. (Argonne National Lab., Ill. (USA)). 1976. Contract W-31- 
109-ENG-38. 13p. Dep. NTIS $3.50. 

The IBM/360 stand-alone version of the REBUS-2 Code 
System is described and instructions given for its implementation. 
The document is intended to supplement the information con- 
tained in FRA-TM-62. 


13374 (PB—245996) A review of irradiation-induced densifi- 
cation in uranium dioxide fuel. - Ocken, H. (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). Sep 1975. 32p. 
(EPRI-SR—15). NTIS $4.00. 

This review traces the evolution of the understanding of fuel 
densification from 1972 to 1975. Progress includes (1) identifica- 
tion of microstructural features of the fuel having the greatest im- 
pact on densification; (2) establishment of in-reactor operating 
conditions dominating densification kinetics; (3) confirmation by 
theoretical models that parameters identified by experimental 
evident play a major role in fuel densification; and (4) assurance 
that stable fuels can be routinely provided by control of pellet 
fabrication process variables. Also, resintering tests can provide 
ready ex-reactor confirmation of differences between fuel types 
that are likely to be stable or unstable under in-reactor conditions; 
and the irridation of stable fuel types should have a minimum im- 
pact on core performance. Advances in understanding the fuel 
densification phenomenon and success in routinely fabricating sta- 
ble fuels support the view that fuel densification will no longer be 
a problem in light water reactor operation. (GRA) 


13375 (PB—246268) Experimental power normalization fac- 
tors for Battelle plutonium recycle measurements. Smith, R.I.; New- 
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man, D.F.; Konzek, G.J. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jun 1975. 92p. NTIS $5.00. 

A new experiment has been performed in the PRCF to 
determine the Power-Fission Product Internormalization Factors 
for UO,-2.35% *U, UO,-0.9 wt% PuO, (8% *°Pu), UO,-2 wt% 
PuO2 (8% *Pu), UO,-2 wt% PuO2 (24% 240Pu), and UO,-4 wt% 
PuO/sub x/ (18% *Pu) fuel rods. These Power-Fission Product In- 
ternormalization Factors, (K sub ij), relate the measured fission 
product activity ratio for 2 different fuel types to the ratio of 
power produced by the same 2 fuel rods. Two measurements were 
made, with different thermal neutron spectra incident on the fuel 
rods. All 5S fuel types were compared simultaneously in each mea- 
surement. No significant differences were observed between the 2 
measurements due to the difference in incident neutron spectrum. 
The values of the internormalization factors were determined with 
a precision of about plus or minus 1/2% from heatup from mea- 
surements and with a precision of about plus or minus 5% from 
Lanthanum-140 measurements. The new results show that the 
original factors were in error by as much as 8% in relating the 
UO,-2.35% **U rods to the Mixed-Oxide rods. (GRA) 


13376 (RCN—243) TRIP: a finite element computer program 
for the solution of convection heat transfer problems. Slagter, W.; 
Roodbergen, H.A. (Stichting Reactor Centrum Nederland, Petten). 
Jan 1976. 68p. INIS. 

5.figs., 7 refs., 1 table. 

The theory and use of the finite element code TRIP are 
described. The code calculates temperature distributions in three- 
dimensional continua subjected to convection heat transfer. A 
variational principle for transport phenomena is applied to solve 
the convection heat transfer problem with temperature and heat 
flux boundary conditions. The finite element discretization 
technique is used to reduce the continuous spatial solution into a 
finite number of unknowns. The method is developed in detail to 
determine temperature distributions in coolant passages of fuel rod 
bundles which are idealized by hexahedral elements. The develop- 
ment of the TRIP code is discussed and the listing of the program 
is given in FORTRAN IV. An example is given to illustrate the 
validity and practicality of the method. 


13377 (TRG-Report—2757(S)) Theory of the frictional in- 
teraction between nuclear fuel cladding and a cracked ceramic pel- 
let. Gittus, J.-H. (UKAEA Reactor Group, Springfields). 12 Sep 
1975. 43p. Dep. NTIS (US Sales Only) $4.00. 

One important potential reason for the fracture of fuel 
cladding during or after a power ramp is the tendency for cracks 
in the pellet to propagate into the clad tube. For this to happen 
there must, theoretically be a frictional interaction between the 
pellet and the clad. An analysis is presented of the tendency for 
strain to be concentrated in the arcs of cladding over pellet cracks. 
It is concluded that the worst conditions, most conducive to strain 
concentration and therefore most likely to produce failure, occur 
when the interfacial friction coefficient is high and the work- 
hardening coefficient of the cladding is low. The more pellet 
cracks there are, the better. A uniform temperature around the 
fuel pin at any axial location is also desirable if failure is to be 
avoided. Failure is most likely to occur at the ends of the pellets, 
since here the stresses in the cladding are almost equibiaxial. 
Among the possible ways of reducing the interfacial friction coeffi- 
cient is the use of a soft metal interlayer, which produces condi- 
tions that require additional analysis. This is because the friction 
coefficient is no longer independent of the normal stress in such 
cases. It is shown that such an interlayer can theoretically produce 
a worthwhile reduction in the strain concentration factor. Also the 
friction coefficient is not constant if there are interfacial disloca- 
tions or interfaceons present in the pellet clad interface. It is 
shown that the friction between clad and pellet would be negligible 
if interfaceons were present. 


13378 Nuclear fuel assembly. Kiyono, H.; Takahashi, Y. (to 
Tokyo Shibaura Electric Co. Ltd.). Japanese Patent 1974- 
38,240/B/. 8 Nov 1967. 3p. (In Japanese). 

Herein disclosed is a nuclear fuel assembly with improved 
spacing means. The spacer, for insertion into a coolant flow chan- 
nel, is provided with bent side walls for abutment and attachment 
thereto and with holes for each fuel element. The holes have a 
diameter greater than that of the element inserted therethrough 
and equipped with at least 3 inwardly extending resilient projec- 
tions for contacting and supporting the element. The gap between 
the inserted fuel element and outer diameter of the hole thus 
defines a coolant flow-through passage offering low resistance to 
the coolant flow. The fuel assembly of the present invention is 
therefore an excellent alternative to nuclear fuel assemblies em- 
ploying lattice plate spacers or wire wrappers with their attendant 
disadvantages. In addition, the spacer described in the present in- 
vention may be readily fabricated at low cost by a punch working 
process. 
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13379 Spacer for rod-shaped nuclear fuel elements. Kamo, Y. 
(to Hitachi Ltd.). Japanese Patent 1974-32,910/B/. 12 Jun 1970. 
2p. (In Japanese). 

This invention relates to a spacer for providing support to 
rod-shaped fuel elements which are, by the same means, held in 
spaced relationship each to the other and to the fuel element chan- 
nel by a lattice-type supporting structure in which fuel element 
a rollers are used in place of conventional restraining means. 

oller axles and plates to form the desired lattice are attached to 
and supported by a rectangular frame, with the rollers appropriate- 
ly mounted on their respective axles located between the upper 
and lower lattice plates so as to face a number of block-type fixing 
springs provided at convenient points of intersection of the lattice 
plates. Fuel elements inserted between the block-type springs and 
opposing rollers are not marred or scratched, an important factor 
in preventing corrosion and further damage at high temperatures 
and pressures. 


13380 Nuclear fuel assembly. Maki, H.; Watahiki, M. (to 
Hitachi Ltd.). Japanese Patent 1974-39,113/B/. 1 Jul 1970. 4p. (In 
Japanese ). 

A nuclear fuel assembly capable of accommodating a large 
number of fuel elements without impeding coolant flow comprises 
lattice-like supporting and spacing members formed from a plurali- 
ty of thin plates pre-punched with fuel element insertion holes and 
coolant flow-through holes. With coolant flow-through and inser- 
tion holes properly aligned, a number of plates are stacked to a 
required thickness and integrally joined to thus form the support- 
ing and spacing members which are then suitably inserted in a cas- 
ing and welded in place so as to receive, retain and space fuel ele- 
ments. Accordingly, large numbers of fuel elements may be accu- 
rately clustered and resistance to coolant flow minimized by virtue 
of the fact that the retaining walls of the insertion holes are suffi- 
ciently thin which allows flow-through holes of large cross-section 
to be obtained. The plates may also be mass-produced at low ex- 
pense. 


13381 Nuclear fuel assembly. Maki, H.; Watahiki, M. (to 
Hitachi Ltd.). Japanese Patent 1974-39,114/B/. 10 Aug 1970. Sp. 
(In Japanese). 

A nuclear fuel assembly capable of accomodating a large 
number of fuel elements without impeding cooland flow comprises 
lattice-like supporting and spacing members formed from a plurali- 
ty of thin plates prepunched with fuel element insertion holes in- 
terconnected via a number of arm members. With fuel element in- 
sertion holes properly aligned, a number of plates are stacked to a 
required thickness in any optional overlapping configuration and 
integrally joined to thus form the supporting and spacing members 
which are then welded in place so as to receive, retain and space 
fuel elements. Accordingly, large numbers of fuel elements may be 
accurately clustered and resistance to coolant flow minimized by 
virtue of the fact that the retaining walls of the insertion holes are 
sufficiently thin which allows flow-through holes defined between 
arm members and said insertion holes to be of maximum cross-sec- 
tion. The plates may also be mass-produced at low expense. 


13382 Method of manufacturing a nuclear fuel channel. 
Kachigase, K.; Nishizawa, H. (to Tokyo Shibaura Electric Co. 
Ltd.). Japanese Patent 1974-34,877/B/. 28 Aug 1970. 3p. (In 
Japanese ). 

Herein disclosed is a method of manufacturing a fuel chan- 
nel of prescribed dimensions with a high degree of accuracy. A 
fuel channel with dimensions slightly smaller than those prescribed 
is conventionally fabricated and inserted along its length with a 
mandrel chosen from a class of metals having a greater coefficient 
of thermal expansion than the channel itself and which may consist 
of an oblong wedge and abutting members. The mandrel is driven 
into the channel to essentially form an integrated body which is 
then placed in a heating furnace where the force of thermal expan- 
sion of the mandrel enlarges the channel to the prescribed dimen- 
sions. The mandrel is then withdrawn upon cooling thus providing 
the desired channel by a simple and economical procedure which 
assures accuracy. 


13383 Method of securing end plugs to a nuclear fuel element. 
Tsutsumi, M.; Yoshino, H. (to Power Reactor and Nuclear Fuel 
Development Corp.). Japanese Patent 1974-39,115/B/. 17 Sep 
1970. 3p. (In Japanese). 
A method of securing an end plug to a fuel element em- 
loys a flanged end plug which is driven into the end of the tubu- 
= cladding member and welded by directing a torch toward the 
flanged portion at an inclined angle. Dimensions of the flange are 
such that the projecting edge thereof does not exceed the cladding 
in thickness, while the width of the flange is relatively short. 
Within a glove box, the end plug is driven into the end of the 
cladding until the lower face of the flange is flush therewith, thus 
accurately positioning the plug for welding. End plugs secured in 





1386 ERDA ENERGY RESEARCH ABSTRACTS 


accordance with the present method do not protrude beyond the 
outer diameter of the tubular cladding and thus neither plugs nor 
weldaments interfer with coolant flow or spacing means. 


13384 Method of constructing a nuclear fuel assembly. Yano, 
K. (to Hitachi Ltd.). Japanese Patent 1974-43,553/B/. 9 Nov 1970. 
3p. (In Japanese ). 

In a fuel assembly of the type in which a plurality of wire 
wrapped fuel elements are enclosed within a can, the present in- 
vention discloses a construction method wherein a plurality of soft 
bag-like tubes are layed down between the canned adjacent fuel 
elements, inflated with a gas and then sealed to thus protect the 
fuel elements from vibration damage during transport to the reac- 
tor. The method employs a header equipped with a plurality of gas 
ejection nozzles which are inserted into the ends of the bag-like 
tubes to introduce the gas. Sealing is then accomplished by heating 
and applying pressure to close the tubes near the ends thereof. 


13385 Nondestrucive analysis of fuel pins. Stepan, I.E.; Allard, 
N.P.; Suter, C.R. (to Energy Research and Development Adminis- 
tration). US Patent Application 303,552. 3 Nov 1972. vp. 

Disclosure is made of a method and a correspondingly 
adapted facility for the nondestructive analysis of the concentation 
of fuel and poison in a nuclear reactor fuel pin. The concentra- 
tions of fuel and poison in successive sections along the entire 
length of the fuel pin are determined by measuring the reactivity 
of a thermal reactor as each successive small section of the fuel 
pin is exposed to the neutron flux of the reactor core and compar- 
ing the measured reactivity with the reactivities measured for stan- 
dard fuel pins having various known concentrations. Only a small 
section of the length of the fuel pin is exposed to the neutron flux 
at any one time while the remainder of the fuel pin is shielded 
from the neutron flux. In order to expose only a small section at 
any one time, a boron-10-lined dry traverse tube is passed through 
the test region within the core of a low-power thermal nuclear 
reactor which has a very high fuel sensitivity. A narrow window in 
the boron-10 lining is positioned at the core center line. The fuel 
pins are then systematically traversed through the tube past the 
narrow window such that successive small sections along the length 
of the fuel pin are exposed to the neutron flux which passes 
through the narrow window. 


13386 Structural elements for fast-neutron reactors. Blin, J.C.; 
Sainfort, G.; Silvent, A.; Silvestres, G. (to CEA). French Patent 
2,257,981/A/. 14 Jan 1974. 6p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

These elements are characterized in that they are obtained 
from a nickel-alloy and at least a material M, selected from the 
group comprising iron and silicon, in proportions, by weight, such 
that irradiation by fast neutrons leads to the generation of Ni;-M 
with no noticeable swelling of the elements. This can be applied to 
fuel assembly cladding. 


13387 Packing containers for fuel elements in the nuclear field. 
Blum, P. (to Transnucleaire). French Patent 2,258,692/A/. 23 Jan 
1974. 17p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The object of the invention is a packing container for fuel 
elements in the nuclear field. That packing container comprises an 
inner vessel provided with a peripheral flange to which are 
sealingly fixed an outer envelope and a cover carrying a shield 
against gamma rays. The packing container according to the inven- 
tion is used for transferring fuel element. 


13388 Device for transferring, in particular, small particles. (to 
British Nuclear Fuels Ltd.). French Patent 2,253,690/A/. 26 Nov 
1974. Priority date 6 Dec 1973, United Kingdom of Great Britain 
and Northern Ireland (UK). 5p. (In French). 

The invention relates to a transfer device, in particular for 
transferring small particles, comprising a helical channel made in 
the tube inner surface, a device for causing the tube to rotate 
about its longitudinal axis, a rotating joint adapted to close one of 
the tube extremities, a device for inserting a substance in the form 
of granules or of fluid particles into the tube through the joint, and 
a device for collecting and discharging the substance at the tube 
opposite end. This can applied to the transfer of small spherical 
particles e.g. of fuel. 


13389 Method and apparatus for loading nuclear reactor fuel 
pins with fuel Tedesco, R.J. (to Westinghouse Electric 
Corp.). French Patent 2,257,130/A/. 30 Dec 1974. Priority date 3 
Jan 1974, United States of America (USA). 1 1p. (In French). 

The present invention relates to a method and apparatus for 
loading fuel pins with fuel pellets. The fuel pellets intended to be 
inserted into fuel pins are put in grooves provided in a table, and 
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the fuel pins are put in alignment with the grooves. The table and 
the fuel pins then start fluttering to such an extent that forwardly 
directed forces are applied to each fuel pellet, so that the pellets 
proceed as a whole to the fuel pins. Through that method no force 
whatever is exerted between adjacent pellets, so that the string of 
fuel pellets — into the pin whithout being deformed 
through buckling nor getting wedged within the pin. 


13390 Inner packing member for identifying a nuclear reactor 
fuel element. (to UKAEA). French Patent 2,258,690/A/. 20 Jan 
1975. Priority date 21 Jan 1974, United Kingdom of Great Britain 
and Northern Ireland (UK). 7p. (In French). 

The invention relates to an inner-packing member for 
identifying a nuclear reactor fuel element. That packing-member is 
provided with a plurality of so-called first spaced markings adapted 
to generate a series of signals whenever the packing member is 
presented to a detector in response to each marking, and so called 
second markings at a few only of the positions of the first markings 
for modifying the series of signals when the fuel element is 
presented to the detector. 


13391 Corrosion of WWR-M fuel element under conditions of 
wall boiling. Kirsanov, G.A.; Konoplev, K.A.; Pikulik, R.G. Al. 
Energ. (USSR); 38: No. 2, 98-100( Feb 1975). (In Russian). 

Letter-to-the-editor; for English translation see the journal 
Sov. J. At. Energy. 


13392 Method of testing fission elements for nuclear reactors of 
high power density and coolant temperature. Haefner, H.; Bojarsky, 
E. (to Kernforschungszentrum Karlsruhe). German(FRG) Patent 
1,564,001/B/. 28 Aug 1975. 3p. (In German). 

1 fig. 

Fissile materials are tested in a simulator for their applica- 
bility in power reactors. This simulator simulates the ther- 
modynamic and technical conditions to be expected in a power 
reactor. For this, the fissile material element is contained in two 
annuli separated by capsule-type tubes in an experimental reactor. 
The annulus directly surrounding the element is filled with the 
coolant used in the power reactor, e.g. sodium or sodium-potassi- 
um. The outer annulus contains a nearly eutectic lead-bismuth 
alloy which separates the original coolant from the coolant of the 
experimental reactor, e.g. water. On the one hand, this eutictic 
material guarantees the transport of power density and tempera- 
ture, and on the other hand it prevents a chemical reaction 
between the noriginal and the experimental coolant in case of a 
break of the tubes. 


13393 The role of iodine in the development of the reaction 
between the fuel and its cladding in stainless steel (type 316) in 
reactors. Aubert, M.; Calais, D.; Le Beuze, R. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. 
d'Etudes des Combustibles a Base de Plutonium). J. Nucl. Mater. ; 
58: No. 3, 257-277( Dec 1975). (In French). 

During the operation of a reactor, the fuel (U,PuO/sub 2-x/) 
reacts with its cladding (stainless steel). The role of iodine, a fis- 
sion product, in this reaction has been examined. Out of pile ex- 
periments have been done to study the compatability of stainless 
steel with iodine, in open or closed systems, isothermally or in a 
temperature gradient, with or without the presence of fuel, using 
metallography, X-ray diffraction and X-ray microprobe analysis. 
Under isothermal conditions, iodine reacts directly with 316 stain- 
less steel. Taking into account its composition and thermodynamic 
variables, iodides form in the following order: Mnl,, Mnl,+Crl,, 
Mol, + Cri,+Fel,, Mni,+ Cri,+ Fel,+Nil, or Mol,. In a thermal 
gradient spectacular corrosion of the steel at low temperature is 
accompanied by substantial loss of chromium. In the hot zones, 
iron and chrome precipitate in equivalent amounts. The presence 
of (U,Pu)O/sub 2-x/ in no way alters these observed phenomena. 
Thus the corrosive action of iodine on steel does not require the 
presence of oxygen. In irradiated fuel, free iodine (or iodine 
liberated by the decomposition of caesium iodide, a compound of 
fission products) can take part in the development of the reaction 
between fuel and cladding by depleting the latter of chromium, 
which reduces its resistance to oxidation by (U,Pu) O/sub 2-x/. 


13394 Stochastic thermal stress analysis of clad cylindrical fuel 
elements. Barrett, P.R. (New South Wales Univ., Kensington 
(Australia). School of Nuclear Engineering). Nucl. Eng. Des.; 35: 
No. 1, 41-58(Dec 1975). 

After a review of deterministic elastic thermal stress analysis 
by means of the displacement method for a cylindrical system in 
which the temperature distribution is not only radially variable but 
azimuthally and axially variable also, a method is shown for the 
determination of the statistical moments of the stress components 
when (a) the outer boundary of the cladding is a stochastic quanti- 
ty, and (b) the uncertainties in the elastic and thermal constants of 
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the materials and in the magnitude of the heat generation term are 
taken into account. A typical model is proposed for describing the 
statistics of the outer radius of the cladding which is a stochastic 
variable owing to uncertainties produced by the extrusion process. 
The theory is illustrated by means of a simple example by examin- 
ing a meaningful reliability index and the relative importance of 
each of the uncertainties. 


13395 Turbulent velocity and temperature distribution in the 
central subchannel of rod bundles. Meyder, R. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
~ cman Nucl. Eng. Des.; 35: No. 2, 181-189(Dec 
1 ). 

A method is given for solving the momentum and heat 
transfer equations for the central subchannel of a reactor subas- 
sembly in general curvilinear orthogonal coordinates. For turbulent 
flow, the eddy diffusivities are determined by Prandtl’s ‘mixing 
length’ hypothesis. A new method is proposed to determine eddy 
diffusivities parallel to the wall. The eddy diffusivities of heat are 
calculated from those of momentum using the relations obtained 
by various authors, and the results are compared in the case of 
sodium. To show the capability of the computer codes developed, 
the three-dimensional temperature field is calculated in the central 
subchannel of a fuel element cooled by sodium and helium. The 
agreement between calculated and experimental results is satisfac- 
tory. 


13396 Fission gas release from UO, fuel during low-tempera- 
ture irradiation. Szuta, M. (Institute of Nuclear Research, Warsaw 
(Poland)). J. Nucl. Mater.; 58: No. 3, 278-284(Dec 1975). 

A new mathematical interpretation is presented of fission 
gas release from UO, fuel during low-temperature irradiation in 
terms of a defect trap model and the knock-out process. In the 
present model it is assumed that gas in an intermediate state exists 
side by side with the dissolved fission gas and that trapped in bub- 
bles. The present model gives a satisfactory interpretation of the 
relative proportion of isotopes in the steady state fission-gas 
release. The dependence of the fission-gas release rate on the fis- 
sion rate is also interpreted; regimes either proportional to the 
square of fission rate or proportional to fission rate are predicted, 
depending on the fission rate interval considered. 


13397 Microprobe studies on irradiated carbide fuel rods. The 
irradiation experiment Mol 11. Kleykamp, H. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). pp 542-545 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, 
fuel cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 2 tabs.; 8 refs. Short communication only. 


13398 Fuel behaviour in thin mixed-oxide fuels of extreme 
power density. Weimar, P.; Kleykamp, H. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Inst. fuer Material- und Festkoerper- 
forschung). pp 550-553 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle and isotope 
technique. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 2 tabs.; 10 refs. Short communication only. 


13399 KWU fuel element service. State of development and 
recent results. Garzarolli, F.; Knaab, H.; Knecht, K. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany). Reaktortechnik). pp 462- 
465 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
2: Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


6 figs.; 9 refs. Short communication only. 


13400 Frequency analysis as a method of -irradiation test- 
ing. Sommer, D.; Winkler, K.H.; Gebureck, P. (Kernkraftwerk 
Obrigheim G.m.b.H., Obrigheim/Mosbach (F.R. Germany); 
Technische Univ. Hannover (F.R. Germany )). 458-461 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel 
elements, fuel cycle and _ isot technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

7 figs. Short communication only. 


NUCLEAR REACTOR TECHNOLOGY 1387 


13401 Application of organic fuel superstructures at nuclear 
power plants. Gel’tman, A.E.; Polyak, A.B.; Kheifets, T.S. Ener- 
gomashinostroenie; No. 1, 20-23(1976). (In Russian). 

An effective way of upgrading nuclear power plants with 
thermal neutron reactors by adding organic-fuel superstructures to 
them is demonstrated. 


13402 Vibrations of a tubular element due to longitudinal two- 
phase flow. Andreev, P.A.; Fokin, B.S.; Gel’dberg, E.N. Ener- 
gomashinostroenie; No. 2, 22-24( 1976). (In Russian). 

Experimental investigations of vibrations due to two-phase 
flow are presented and practical recommendations to minimize 
them are given. 


13403 Single-walled NaK capsules for irradiation of high per- 
formance fuel rods - in operation for five years. Haefner, H.E. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). Kerntechnik; 18: No. 3, 126- 
132(Mar 1976). (In German). 

3 figs.; 1 tab.; 3 refs. 

A single-walled NaK capsule was developed at the Karlsruhe 
Nuclear Research Centre. It is used to irradiate, in the FR2 
research reactor, high performance fuel rods with rod power 
ratings of over 1000W/cm. With minor modifications this capsule 
can be used over a wide range of rod dimensions, rod power 
ratings and cladding tube temperatures. Bearing in mind that in 
this capsule the NaK liquid metal is separated from the reactor 
cooling water only by a single wall, safety considerations are par- 
ticularly important and are therefore discussed in detail in this 
paper. This paper also reports on the record of several years of 
operating experience with capsules of this type. 


13404 Empirical dependence of OX16H15M3B steel swelling 
on the temperature and irradiation dose. Bykov, V.N.; Dmitriev, 
V.D.; Kostromin, L.G.; Porrollo, S.1.; Shcherbak, V.I. At. Energ. 
(USSR); 40: No. 4, 293-295(Apr 1976). (In Russian). 

The results of an electron microscopy investigation of radia- 
tion porosity in fuel cladding of OX16H15M3B steel irradiated at 
a temperature of 430 to 590°C by fluences of (0.7 to 
4.35).10"n/cm? in the reactor BR-5 are presented. An empirical 
dependence of the swelling of this steel on the temperature and ir- 
radiation dose is proposed. 


13405 Neutron radiography with a nitrocellulose film camera 
for fuel element testing. Barbalat, R.; Farny, G. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). 
Kerntechnik; 18: No. 5, 209-211(May 1976). (In German). 

4 figs. 

A ioe neutron radiography unit has been installed at the 
Saclay Research Centre. This fully automated facility uses nitrocel- 
lulose film and makes it possible to examine with a narrow neutron 
beam several irradiated fuel rods up to 4 m long, arranged upright 
side by side, within a few hours. The results achieved with this 
method are superior to those achieved with the classical indirect 
method. 


13406 Two-dimensional fuel pin calculation by the finite ele- 
ment method. ZIDRIG calculating programm. Fabian, H. 
(Technische Hochschule Darmstadt (F.R. Germany). Fachgebiet 
Reaktortechnik). Atomwirtsch., Atomtech.; 21: No. 6, 309-310(Jun 
1976). (In German). 

5 figs.; 2 refs. 

A short description is given of the finite element programme 
ZIDRIG with which mechanical properties of fuel pins can be in- 
vestigated two-dinemsionally. 


CONTROL SYSTEMS 


13407 (BNWL—2068) FMEF profilometry and visual ex- 
amination feasibility and conceptual design. Philipp, L.D.; Dilbeck, 
R.A.; Hartman, J.S.; Hildebrand, B.P.; Reich, F.R.; Swinth, K.L. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1976. Contract E(45-1)-1830. 107p. Dep. NTIS $5.50. 

The Fuels and Materials Examination Facility (FMEF) is 
being scoped to provide postirradiation examination capabilities 
for FFTF, LMFBR and GCFR fuels and materials. The Hanford 
Engineering Development Laboratory has requested that the Bat- 
telle Pacific Northwest Laboratory (PNL) complete a feasibility 
study for the development of equipment to meet the FMEF Mea- 
surement Requirements for irradiated fuel pin and absorber rod 
bow, length, profile and visual examination stations. The purpose 
of the report is to provide a conceptual design for development of 
the examination equipment. The design analysis assumes that fuel 
pins and absorber rods to be examined are in the main cell. The 
cell’s environment will be argon or nitrogen gas at a pressure 
between —1 and —4 in. of water and at a temperature between 70 
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and 100°F. Oxygen content of the cell gas will normally be con- 
trolled between 25 and 50 ppM. Water content will be controlled 
within the same limits. 


13408 (CNAEM-R—163) Reactivity measurements by a 

and practical method. Vural, E.; Tanormen, O.; Erk, S. 
(Cekmece Nuclear Research and Training Center, Istanbul 
ya 1976. 19p. (In French). Dep. NTIS (US Sales Only) 
$3.50. 


(CONF-761103—10) Reactor scram experience for 

system reliability analysis. Edison, G.E.; Pugliese, S.L.; 
Sacramo, R.F. (Westinghouse Electric Corp., Madison, Pa. (USA). 
Advanced Reactors Div.). Jun 1976. Contract E(11-1)-2395. 24p. 
Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Scram experience in a number of operating light water reac- 
tors has been reviewed. The date and reactor power of each scram 
was compiled from monthly operating reports and personal com- 
munications with the operating plant personnel. The average scram 
frequency from ‘'significant’’ power (defined as P/sub trip//P/sub 
max greater than/ approximately 20 percent) was determined as a 
function of operating life. This relationship was then used to esti- 
mate the total number of reactor trips from above approximately 
20 percent of full power expected to occur during the life of a 
nuclear power plant. The shape of the scram frequency vs. operat- 
ing life curve resembles a typical reliability bathtub curve (failure 
rate vs. time), but without a rising ‘’wearout'’ phase due to the 
lack of operating data near the end of plant design life. For this 
case the failures are represented by ‘’bugs’’ in the plant system 
design, construction, and operation which lead to scram. The 
number of scrams would appear to level out at an average of 
around three per year; the standard deviations from the mean 
value indicate an uncertainty of about 50 percent. The total 
number of scrams from significant power that could be expected in 
a plant designed for a 40-year life would be about 130 if no 
wearout phase develops near the end of life. 


13410 (COO—2825-5) Error propagation analysis for a sensor 
system. Yeater, M.L.; Hockenbury, R.W.; Hawkins, J.; Wilkinson, 
J. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). 1976. Con- 
tract E(11-1)-2825. 3p. (CONF-761103—3). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

As part of a program to develop reliability methods for 
operational use with reactor sensors and protective systems, error 
propagation analyses are being made for each model. An example 
is a sensor system computer simulation model, in which the sensor 
system signature is convoluted with a reactor signature to show the 
effect of each in revealing or obscuring information contained in 
the other. The error propagation analysis models the system and 
Signature uncertainties and sensitivities, whereas the simulation 
models the signatures and by extensive repetitions reveals the ef- 
fect of errors in various reactor input or sensor response data. In 
the approach for the example presented, the errors accumulated 
by the signature (set of ‘’noise’’ frequencies) are successively cal- 
culated as it is propagated stepwise through a system comprised of 
sensor and signal processing components. Additional modeling 
steps include a Fourier transform calculation to produce the usual 
power spectral density representation of the product signature, and 
some form of pattern recognition algorithm. 


13411 (KFK—1275/3, pp vp.) Instrumentation and signal 

ing in core monitoring and control systems. Mueller, S.; 
Jacobi, S.; Aberle, J.; Edelmann, M. Dec 1975. (In German). 

5 figs.; 1 tab.; 11 refs. 

In Third quarterly report 1975. 

First test results of temperature endurance tests are availa- 
ble on the development of materials to be used for permanent 
magnet flowmeters. Of the fully magnetized specimens only those 
examined at 600° C furnace temperature exhibit a decrease in the 
field strength after 100 days. For continuous examination of the 
performance of the neutron detector system a method based on 
noise analysis was developed which uses permanent reactivity 
modulation through the control system. This is to increase the re- 
liability of detection of an incipient excursion. 


13412 (LA—6206(Vol.2)) Safety analysis of the Los Alamos 
Critical Experiments Facility. Volume II. Paxton, H.C. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W- 
7405-Eng-36. 19p. Dep. NTIS $3.50. 

The Los Alamos critical assembly layout is designed to 
facilitate personnel protection by means of remote operation and 
stringent procedural controls during nonoperating periods. Public 
protection is straightforward because of the small fission-product 
inventory, essentially ambient pressures, and moderate tempera- 
tures. 


ERA VOL. 2, NO. 6 


13413 (WCAP—8846) Hybrid B,C absorber control rod 
evaluation report. Skaritka, J. (ed.). (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA)). Sep 1976. 56p. Westinghouse Electric 
Corp., Pittsburgh, PA. 

The report evaluates the planned introduction of a 
Westinghouse hybrid boron carbide (B,C) full-length rod cluster 
control assembly (RCCA) into three and four loop 12’ 17 x 17 
fuel assemblies cores. The hybrid RCCA consists of 24 hybrid ab- 
sorber rods, each containing silver—indium—cadmium 
(Ag—In—Cd) absorber and B,C absorber pellets stacked on top of 
the Ag—In—Cd. Except for the substitution of B,C pellets for 
Ag—In—Cd absorber length, the hybrid RCCA hardware remains 
unchanged from the 100 percent Ag—In—Cd full-length RCCA 
presently being used. The part-length RCCA remains unchanged 
with 100 percent Ag—In—Cd absorber rods. The hybrid RCCA is 
designed primarily in response to the projected limited future 
availability of silver and indium. In order to satisfy control rod 
drop time requirements, the hybrid RCCA plus its associated drive 
rod is specified to weigh a minimum of 211 pounds. Using the 
drive rods currently available, 40'’ of Ag—In—Cd rod length is 
required to satisfy the design minimum weight. When available, a 
heavier weight drive rod design can be substituted and will permit 
decreased Ag—In—Cd lengths to as little as 20’’. 


13414 Improvements in or relating to a digital nuclear reactor 
coolant rod position indication system. Reid, J.B. (to Westinghouse 
Electric Corp.). Australian Patent 74/72,827/A/. 30 Aug 1974. Pri- 
ority date 17 Oct 1973, United States of America (USA). 14p. 

A digital nuclear reactor control rod position indication ar- 
rangement is described comprising: | ) a magnetized member form- 
ing a portion of the control drive rod; 2) a plurality of Hall Effect 
transducers spaced at predetermined intervals in a tandem array 
longitudinally along an axis parallel to the axis of the control rod 
drive housing and within proximity to the external perimeter of the 
housing; and 3) means responsive to outputs of the respective 
transducers to provide an indication of the position of the control 
rod within the reactor vessel. 


13415 Nuclear reactor. Landgraf, H.; Weber, R. (to Siemens 
A.G.). German(FRG) Patent 2,328,885/A/. 2 Jan 1975. 7p. (In 
German). 

1 fig. 

In a PWR power eactor of, e.g., 1.000 MW(e), the insertion 
rate of the control rods is accelerated without any need for a 
stronger drive. The electromagnetically driven control rods are 
guided by drive shafts which jut out into pipe nozzles. The pipe 
nozzles are tightly connected to the reactor vessel closure. The 
reactcr core contains a water flow which gives off its heat to a 
steam generator in an outer coolant loop. Coolant circulation is 
maintained by a pump. The pipe nozzles themselves are connected 
to a connecting line leading to the outer coolant loop across a 
back pressure valve. This line ends at the pressure side of the main 
coolant pump, thus causing a pressure increase at the side of the 
drive shafts opposite to the core. This results in a force acting in 
the direction of insertion which accelerates the insertion rate of 
the control rods and thus facilitates the taking of safety measures 
in nuclear power stations. 


13416 Pressurized-water reactor with adjustable control rods. 
Aleite, W.; Bock, H.W. (to Siemens A.G., Berlin (F.R. Germany); 
Siemens A.G., Muenchen (F.R. Germany)). German(FRG) Patent 
2,337,354/A/. 6 Feb 1975. 11p. (In German). 

1 fig. 

The PWR power reactor to approximately 1,200 MWe 
power is equipped with movable control rods covered with a 
neutron absorbing material, one group of which (between two 
thirds and three quarters of the total number of control rods) is 
used to maintain the coolant temperature. Another group (one 
tenth of the total number of rods) is used for compensation of the 
repercussion of the fuel temperature and for the fast and local 
control, respectively, of power changes arising from xenon poison- 
ing. Over a height of the reactor core of not less than 3.50 m, 
there are power measuring points in the upper and lower regions 
of the inner core equipped, e.g., with neutron detectors measuring 
the local power levels at each point. The differences between each 
pair of readings taken at the top and the bottom are fed through a 
long-delay link to a positioning set point selector and thus in- 
fluence the positions of the control rods of one of the two groups. 
The positioning set point selector in this case may change the 
setting towards greater depth of penetration as the total thermal 
power increases and the local power decreases in the upper region. 
With increasing depth of penetration of the first group of control 
rods, it may also be influenced through a power distribution con- 
troller by a burnup distribution controller in the direction of higher 
local power levels in the upper half of the core. 
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13417 Conversion of a reactor to partial power output. [ljunin, 
W.G.; Kusnezow, I.A.; Murogow, W.M.; Schmelew, A.N. Ger- 
man(FRG) Patent 2,351,365/A/. 24 Apr 1975. 21p. (In German). 

6 figs. 

The method, among other things, involves an increase in the 
rate of secondary fissile material production in a fast breeder reac- 
tor if the flow of the working fluid through a turbine is reduced as 
a function of a given amount of reduction of the electric load. This 
objective will be served by a circuit and circuit variants, respec- 
tively, which include a high temperature cooling circuit with, for 
instance, a sodium cooled reactor, a low temperature cooling cir- 
cuit with, for instance, a fast or thermal breeder reactor, a working 
fluid circuit with the turbine, and a heat consumption circuit. In 
the scheme suggested for operation in the partial power production 
mode it is envisaged that, as the electric load of the plant 
decreases the flow of the working fluid upstream of the turbine is 
kept constant by means of a control system in the working fluid 
circuit. Additional control systems are used to reduce the amount 
of heat transmitted by the breeder reactor to the working fluid. 
The excess amount of heat is distributed to the load connected.’ 
This again reduces the temperatures at the inlet and the outlet of 
the breeder reactor, thus raising its thermal power output. How- 
ever, the flow through the breeder reactor remains constant all the 
time. 


13418 Neutron-absorption boron analyzer in primary coolant 
circuit of WWER. Bovin, V.P.; Chulkin, V.L.; Shagov, S.V. Ar. 
Energ. (USSR); 38: No. 5, 283-286(May 1975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

A neutron-absorption method for controlling boric acid con- 
centration based on monitoring of neutrons is described. It is 
shown that by this method an analysis of boric acid is possible with 
no disturbance in the pipeline integrity. The construction and the 
structure scheme of the analyser having analog devices to handle 
the information for the setting on the first WWER type reactor 
contour pipelines are given. The analyser is calculated for a boric 
acid concentration in the range of 0-50 g per kg with an error not 
more than 4%. The results given are registered from the examina- 
tions on the model analyser of the Novovoronezh-1 nuclear power 
plant. 


13419 Reactor power control and shutdown system. Teuchert, 
E.; Maly, V. (to Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many)). German(FRG) Patent 2,353,653/A/. 7 May 1975. 12p. 
(In German). 

1 fig. 

The system provides for the power control - especially in 
load-cycle operation - and the shutdown of a 500 MW(t) nuclear 
reactor which contains a charge of spherical fuel and/or blanket 
subassembly of graphite-coated UO,. For changes of reactivity, ab- 
sorber rods and plates mounted in a circle around a central rod 
are inserted through the surface of the reflector. For a shutdown 
of the reactor, the absorber rods are submerged in the charge. The 
absorber plates which replace some of the absorber rods remain in 
the clearance or in the absorber material on top by 40 - 100% for 
operation control. They are of cylindrical shape, with a cross sec- 
tion of 8 x 40 cm. 


13420 Synthesis of digital control systems for nuclear reactors. 
I. Optimal solutions to power change control problems. Oguri, K.; 
Ebizuka, Y. (Tokyo Inst. of Tech.). J. Nucl. Sci. Technol. (Tokyo); 
12: No. 7, 391-401(Jul 1975). 

An optimal closed-loop control system for controlling the 
transition from one power level to another in nuclear reactors is 
proposed. The reactor system model adopted here is a three- 
dimensional nonlinear discrete-time system of about twenty sam- 
pling intervals, which makes it impracticable to apply the conven- 
tional dynamic programming method, on account of the excessive 
demands on computer time and core memories. To overcome this 
difficulty, a method termed ‘regionwise dynamic programming’ is 
adopted, to handle the nonlinear multi-stage discrete time system. 
Some discussions are presented concerning the accuracies obtained 
and the range of applicability of the present method. 


13421 Nuclear reactor. Neef, H.J. (to Kernforschungsanlage 
Juelich G.m.b.H.). German(FRG) Patent 2,365,531/A/. 31 Jul 
1975. 9p. (In German). 

1 fig. 

The insertion depth of the absorber rods of a pebble-bed 
reactor with graphite reflector shielding is reduced without increas- 
ing the number of absorber rods. For this, the parts of the reflec- 
tors not in contact with the absorber rods are doped with neutron 
poison in order to achieve the reduction of reactivity desired for 
control and shutdown. The doping, e.g. of the bottom reflector and 
parts of the side reflector with absorber rods inserted from above, 
is done with boron. This arrangement also enables a reduction of 
the neutron flux in reactor parts inaccessible to the absorber rods. 
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Application of linear optimal ——_ technique to con- 
trol of a nuclear reactor plant. Mankin, S.; Shinohara, Y. (Japan 
Atomic Energy Research Inst., Tokai-mura). J. Nucl. Sci. Technol. 
(Tokyo); 12: No. 12, 727-734(Dec 1975). : 

The controller is first formulated on the basis of the cur- 
rently used technique of the linear regulator lied to a linearized 
model of the plant; it is then modified by ling appropriate in- 
tegration-type actions by trial-and-error to improve the controller 
performance. The results of computer simulation suggests that, 
with simple modifications such as the addition of integration ac- 
tions and the use of variable gain and reference, the linear regula- 
tor technique may be applied successfully to the control of a 
nuclear power plant for a change in power output without resort- 
ing to more sophisticated techniques. 


13423 Experimental studies on the absorber rod concept of the 
THTR 300. Schmidt, G. (Hochtemperatur-Reaktorbau G.m.b.H., 
Mannheim (F.R. Germany)). pp 191-194 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 


3 figs. 

The THTR-300 shutdown system consists of 36 reflector 
rods and 42 core rods freely immersed in the pebble-bed. As it is 
impossible to measure the forces resulting from a shutdown with 
core rods in normal operation, predictions will have to be made on 
the basis of experimental studies. The loads must be measured in a 
core model and then extrapolated for reactor conditions with the 
aid of a transformation law. A product exponential ansatz with the 
parameters friction, density, and scale was experimentally verified 
as extrapolation law. The exponents were measured in separate 
models. Friction and specific weight affect the forces in a linear 
way while scale enters by almost the third power. With the aid of 
this transformation law, predictions were made for a 1:2 THTR 
model on the basis of measurements in a 1:6 model. The deviation 
of the predictions from the experiment was less than 3%. 


13424 Results on the compatibility between SNR absorber com- 
ponents. Heuvel, H.J.; Duenner, P. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 
774-777 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 1 tab.; 8 refs. 

The absorber system of the SNR-300-Mark-la consists of a 
control scram system and a secondary shutdown system with a 
total of 12 absorber elements, each containing 19 absorber rods. 
The absorber rods are stainless-steel cans filled with boron carbide 
pellets and welded gas-tight. The compatibility of these com- 
ponents was tested in out-of-pile experiments in order to obtain 
numerical values for the extent of cladding tube corrosion. These 
values are essential for design calculations. The basis for evalua- 
tion is provided by the findings obtained in metallographic, chemi- 
cal, X-ray, and microprobe investigations. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 12916 


13425 (ANL/EIS—7) Evaluation of environmental data relat- 
ing to selected nuclear power plant sites. The Nine Mile Point 
Nuclear Power Station Site, Unit 1. Murarka, I.P. (Argonne Na- 
tional Lab., Ill. (USA)). Oct 1976. Contract W-31-109-ENG-38. 
4ip. Dep. NTIS $4.00. 

Fish impingement monitoring data for the years 1974 and 
1975 pertaining to the Nine Mile Point Unit One, which began 
commercial operation in December 1969, were analyzed by the 
most practical qualitative and quantitative methods. The mathe- 
matical models used in describing the fish kill rates showed a 
marked improvement over the previous assumptions that fish kills 
(by species) can be considered as random events independent over 
time. However, with more accurate estimates on fish kills now 
available, it is still not possible to determine the significance of 
these fish kills. The results showed that predictions were higher 
than those observed. The data acquired, method of analysis, and 
results obtained are presented in detail along with our recommen- 
dations and conclusions. 


13426 (PB—250729) Individual and 
discharges from the Ginna Nuclear Power 


doses for 1972 
t, Unit number One. 





1390 ERDA ENERGY RESEARCH ABSTRACTS 


Cochran, J.A.; Horton, T.R. (Environmental Protection Agency, 
Las Vegas, Nev. (USA). Office of Radiation Programs). Nov 1975. 
39p. (ORP/LV—75-6). NTIS $4.00. 

The report presents the results of a study to determine the 
dose to the population in the vicinity of the Ginna Nuclear Power 
Plant (located in New York State) based upon 1972 discharge 
data. Doses calculated from release data are compared with cur- 
rent standards. This report fulfills the need to document the actual 
environmental impact of operating nuclear power reactors in con- 
trast to Final Environmental Statement (FES) projections. 


13427 On the risk and cost calculations in the case of nuclear 
power plant site selection. Tiainen, O.J.A.; Tuura, L. (Helsinki 
Electricity Works (Finland). Div. of Nuclear Engineering). Atom- 
kernenergie; 26: No. 4, 282( 1975). 

1 tab.; 3 refs. 

In this report, the site alternatives are compared with rela- 
tive partial risk factors connected with normal operation and ac- 
cidental situations having larger consequences. The site alterna- 
tives can thus be compared from many points of view by weighten- 
ing suitably the various partial risk factors and taking into account 
the site-dependent costs. 


13428 Water use implications for nuclear power stations in the 
United States of America. Halasi-Kun, G.J. (Columbia Univ, New 
York). Nord. Hydrol.; 6: No. 1, 1-13(1975). 

The problems in selecting reactor sites are discussed in 
terms of population density, coolant water demand, thermal pollu- 
tion and engineered safeguard measures during construction and 
operation. 


13429 Development of nuclear energy and protection of the en- 
vironment. Tajima, E. (Rikkyo Univ., Tokyo (Japan)). At. Jpn.; 
19: No. 5-2, suppl., 78-88(May 1975). F 

From 1975 annual conference of the Japan Atomic Industri- 
al Forum, Tokyo, Japan (11 Mar 1975). 

The consumption of energy is on the increase with the ad- 
vance of civilization, which causes the pollution of the environ- 
ment. Nuclear energy emerged as a means of preserving conven- 
tional fuel. It has two main aspects of environmental pollution, i.e. 
radiation and discharged heat. The pollution by radiation is 
described. There is an essential difference between nuclear pollu- 
tion and conventional pollution. The environmental problems con- 
cerning nuclear power involves not only those in nuclear power 
plants but also those of fuel cycle itself, such as fuel reprocessing, 
transportation and waste disposal. 


13430 Environmental impact of nuclear power _ plants. 
Proceedings of a conference held in Atlanta, Georgia, November 
26—30, 1974. Karam, R.A.; Morgan, K.Z. (eds.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 55Sp. (CONF-741193—). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

Twenty-three papers are presented on topics including plant 
site selection; ecosystems and ecological effects; radioactive waste 
and thermal pollution; standards and guidelines in the preparation 
of environmental reports; cost-benefit analysis; and environmental 
impact studies of various power sources. Each paper has been 
separately abstracted and indexed. (DG) 


13431 Chemical discharges and sanitary effluents sections in 
environmental impact statments for nuclear power plants. Zittel, 
H.E. (Oak Ridge National Lab., TN). pp 180-186 of In Environ- 
mental impact of nuclear power plants. Karam, R.A. (ed.). Elm- 
sford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The sections of an Environmental Impact System dealing 
with chemical and sanitary discharges are essentially service sec- 
tions. In the construction and/or operation of a water-cooled 
power reactor, chemicals are added to the various water systems 
for a variety of reasons. These chemicals will all reappear to some 
extent in the effluents from the reactor. Therefore the chemistry 
section must define both quantitatively and qualitatively all chemi- 
cal additives (intentional additions, those resulting from reaction 
between reactor materials and various solutions, and those arising 
as a consequence of operation). The section must further identify 
the changes in the receiving body which may occur because of 
such action. 


13432 Examination of some of the criticisms of those in opposi- 
tion to the nuclear industry. Gofman, J. pp 532-546 of In Environ- 
mental impact of nuclear power plants. Karam, R.A. (ed.). Elm- 
sford, NY; Pergamon Press, Inc. (1976). 
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From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The author quotes examples of what he perceives as lack of 
candor on the part of the nuclear industry in its promotion of 
nuclear power. He also criticizes the manner in which regulatory 
bodies consider the viewpoints and opinions of nuclear opponents. 
(DG) 


13433 Resolutions of the conference of ministers for the en- 
vironment. Umwelt (Inf. Bundesminist. Innern); No. 47, 4-7(Mar 
1976). (In German). 

From Conference of ministers for the environment; Berlin, 
F.R. Germany (9 Feb 1976). 

The ministers for the environment (FRG) are of the opinion 
that the debate on nuclear energy on 22nd January 1976 has 
helped to further clarify the situation of nuclear energy in the 
energy and environment policies. However, they think it is neces- 
sary to pay special attention to the following problems concerning 
environment protection and safety: normal operation of nuclear 
power plants, precautions against accidents, increasing supervision, 
threat to the environment through waste heat, shut-down and 
removal of nuclear facilities; sufficiently early site planning, pro- 
tection against objections of third parties, external safety, cost- 
benefit analysis, saving energy, alternative energy sources, solar 
energy, and a programme for a waste disposal industry. 


SITING 
REFER ALSO TO CITATION(S) 14771, 14823 


13434 (ANL/EIS—4) Evaluation of environmental data relat- 
ing to selected nuclear power plant sites: the Three Mile Island 
Nuclear Station Site. Murarka, I.P. (Argonne National Lab., Ill. 
(USA)). Aug 1976. Contract W-31-109-ENG-38. 13p. Dep. NTIS 
$3.50. 

Environmental monitoring data for the years 1973 and 1974 
pertaining to the Three Mile Island Nuclear Station Unit |, which 
began operation in early 1974, were analyzed by the most practical 
qualitative and quantitative methods. Terrestrial biotic resources 
were considered for this plant. The effects of the operation of Unit 
1 on the local terrestrial organisms were found to be undetectable. 
Although the plant has not operated long enough to reveal long- 
term deleterious effects, the present indications do not lead to a 
concerned prediction that any are developing. The data acquired, 
method of analysis, and results obtained are presented in detail 
along with recommendations for improving monitoring techniques. 


13435 (NUREG—0001(App.A)(Pt.1)) Nuclear Energy Center 
Site Survey, 1975. Appendix A. United States map: coarse screening 
results. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Special Studies). Jan 1976. 9p. NTIS $3.50. 


13436 (NUREG—0001-ES) Nuclear Energy Center Site Sur- 
vey, 1975. Executive summary. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Special Studies). Jan 1976. 
27p. NTIS $4.00. 

The Nuclear Energy Center Site Survey is a study of a 
potential alternative siting approach for nuclear power and fuel- 
cycle facilities, an approach that would cluster sizable groups of 
such facilities on a relatively small number of sites. The largest ag- 
gregation of reactors on a single site being planned today is four, 
and this quad is assumed (for comparative study purposes) to be 
the typical dispersed site by the year 2000. Three basic types of 
nuclear energy centers are considered: power-plant centers, con- 
sisting of 10 to 40 nuclear electric generating units of 1200- 
megawatt electric capacity each; fuel-cycle centers, consisting of 
fuel reprocessing plants, mixed-oxide fuel fabrication facilities, and 
radioactive waste management facilities; and combined centers, 
containing both power plants and fuel-cycle facilities. The results 
of the general site-location screening efforts are shown on a United 
States map that shows the locations of large areas identified as 
likely to contain suitable candidate sites for power NECs, on the 
basis of four coarse screening criteria: water resources, seismic ac- 
tivity, population density, and statutory excluded lands. 


13437 (NUREG—0001(Pt.1)) Nuclear Energy Center Site 
Survey, 1975. Part I. Summary and conclusions. (Nuclear Regula- 
tory Commission, Washington, D.C. (USA). Office of Special Stu- 
dies). Jan 1976. 230p. NTIS $8.00. 

The Nuclear Energy Center Site Survey is a study of a 
potential siting approach for projected power and fuel-cycle facili- 
ties that would cluster sizable groups of such facilities on a rela- 
tively small number of sites, as contrasted with current dispersed 
siting practices. Three basic types of nuclear energy centers 
(NECs) are considered: power-plant centers, involving ten to forty 
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units of 1200-megawatt electric capacity each; fuel-cycle centers, 
involving fuel reprocessing plants, mixed-oxide fuel fabrication 
facilities, and high-level and transuranic radioactive waste manage- 
ment facilities, with a capacity corresponding to the fuel 
ee of power plants with a total capacity of approximatel 
50, to 300,000 MWe; and combined centers, containing bot 
power plants and fuel cycle facilities in representative possible 
combinations. Included among the principal issues considered in 
evaluation of feasibility of nuclear energy centers are dissipation of 
the waste heat from the power-generating facilities; transmission 
system design, reliability, and economics; radiological impact; and 
environmental impact. 


13438 (NUREG—0001(Pt.2)) Nuclear Energy Center Site 
Survey, 1975. Part II. The U.S. electric power system and the 
potential role of nuclear energy centers. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Special Studies). Jan 
1976. 229p. NTIS $8.00. 

Information related to Nuclear Energy Centers (NEC) in 
the U.S. is presented concerning the U.S. electric power system 
today; electricity demand history and forecasts; history and 
forecasts of the electric utility industry; regional notes; the status, 
history, and forecasts of the nuclear role; power plant siting 
problems and practices; nuclear facilities siting problems and prac- 
tices; origin and evolution of the nuclear energy center concept; 
conceptualized description of nuclear energy centers; potential role 
of nuclear energy centers; assumptions, criteria, and bases; typical 
evolution of a nuclear energy center; and the nuclear fuel cycle. 


13439 (NUREG—0001(Pt.3)) Nuclear Energy Center Site 
Survey, 1975. Part III. Technical considerations. (Nuclear Regula- 
tory Commission, Washington, D.C. (USA). Office of Special Stu- 
dies). Jan 1976. 633p. NTIS $16.25. 

Studies of the technical feasibility of nuclear energy centers 
(NECs) and the comparison between NEC technical feasibility and 
that of nuclear facilities on dispersed sites are reviewed. The con- 
clusions related to technical feasibility of NEC are summarized. 
Technical feasibility was found to rest mainly on five major issues: 
heat dissipation, transmission, facility construction, radiological im- 
pact, and environmental impact. Although general conclusions can 
be reached in these five areas, it is recognized that they are inter- 
dependent, and detailed site-by-site analysis will be necessary. 
Some general conclusions on technical feasibility of NECs are 


presented, then detailed conclusions derived from the technical 
evaluation of NECs compared to dispersed site facilities are 
presented. The findings of this study on each of the five major 
feasibility issues are then discussed in sequence. The study con- 
cludes that nuclear energy centers, as defined herein, are techni- 
cally feasible. 


13440 (NUREG—0001(Pt.4)) Nuclear Energy Center Site 
Survey, 1975. Part IV. Practical issues of implementation. (Nuclear 
Regulatory Commission, Washington, D.C. (USA). Office of Spe- 
cial Studies). Jan 1976. 697p. NTIS $18.75. 

The objective of Part IV is to assemble, organize, and 
present facts, analyses, and responsible viewpoints with respect to 
issues going beyond technical and technical-economic tradeoff 
considerations that bear on NECs; to identify options; and to 
analyze and comment on merits of alternative options. Five broad 
groups of issues addressed include jurisdictional and institutional; 
economic; social and political; accident risk; national security; and 
nuclear material safeguards. 


13441 (NUREG—0001(Pt.5)) Nuclear Energy Center Site 
Survey, 1975. Part V. Resource availability and site screening. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Special Studies). Jan 1976. 254p. NTIS $8.00. 

Resource requirements for nuclear energy centers are 
discussed and the large land areas which meet these requirements 
and may contain potential sites for a nuclear energy center (NEC) 
are identified. Maps of the areas are included that identify seismic 
zones, river flow rates, and population density. 


13442 Der Bauplatz in Wyhi. T. 1,2,3. Buerger wehren sich 
gegen ihren Staat. (Building site at Wyhi. Pt. 1,2,3. Citizens fight 
their country). Schoenau, F.R. Germany; Verl. Erde und Kosmos 
(1976). 281p. (In German). 

With figs. and tabs. 

Chronological documentation of newspaper articles and let- 
ters to the editor from the ‘Badische Zeitung’ is preented about 
the controversy over the Kernkraftwerk Wyhl which at times was 
conducted very fiercely and sometimes in a political-agitatorial 
way. The controversy went on for several years. 


13443 Siting considerations for nuclear power plants: the 
government view. Busterud, J. pp 3-11 of In Environmental impact 
of nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Per- 
gamon Press, Inc. (1976). 
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From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

A brief overview is presented of government approaches to 
some of the technical, legal, and environmental considerations in 
the siting of nuclear power plants. Emphasis is placed on the need 
for imaginative efforts on the state level to provide for intelligent 
and timely siting decisions. Federal responsibilities in this area are 
discussed relative to existing and planned federal statutes. (DG) 


13444 Florida Power and Light Power Plant site evaluation in- 
strument. Jopling, D.G. pp 12-25 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

The Power Plant Site Evaluation Instrument (PPSEI) is a 
quasi-technical, quasi-political analytical and planning tool 
designed to sample expert and political opinion on the relative ac- 
ceptability of alternative sites for large central station electric 
power generating facilities. The Instrument is under development 
by the Florida Power and Light Company in cooperation with con- 
sulting engineers, environmentalists, and government regulatory 
agencies. 


13445 Social impacts of nuclear power plants. Peelle, E. pp 
336-349 of In Environmental impact of nuclear power plants. 
Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Brief general comments are made on the following topics: 
social impacts upon the physical environment, impacts upon social 
structure, perceived radiation danger, dimensioning of impacts, so- 
cial cost and benefits, social impact alternatives, dilemas inhibiting 
social cost/benefit balancing, and requirements for adequate social 
impact analysis. (DG) 


13446 Geotechnical investigations at nuclear power plant sites. 
Waldron, H.H.; Miller, R.P. (Shannon and Wilson, Inc., Seattle, 
Wash. (USA)); Werner, S.D. (Agbabian Associates, El Segundo, 
Calif. (USA)). Nucl. Eng. Des.; 36: No. 3, 397-409(Mar 1976). 

The vibratory ground motion criteria for nuclear plant sites 
in the United States are based on comprehensive geologic, 
seismologic, and site soils investigations. The paper summarizes the 
field, laboratory, and office studies necessary to evaluate the re- 
gional geology and seismology of the region surrounding the site; 
results from these studies are used to define the most significant 
earthquakes for the site. In addition, field and laboratory investiga- 
tions of site soil properties at nuclear plant sites are outlined; these 
investigations lead to the dynamic soil properties required for site- 
response analyses, and to the generalized subsurface profile for the 
site. 


13447 Engineering characteristics of earthquake ground mo- 
tions. Werner, S.D. (Agbabian Associates, El Segundo, Calif. 
(USA)). Nucl. Eng. Des.; 36: No. 3, 367-395(Mar 1976). 

67 refs. 

The paper describes those engineering characteristics of 
earthquake ground motions pertinent to the development of vibra- 
tory motion criteria at nuclear plant sites. It includes a discussion 
and evaluation of current techniques used to characterize 
earthquake events and strong motion records, and the geologic 
factors that influence the ground shaking at a site. In addition, the 
paper provides an assessment of the data base on which the en- 
gineer must draw when formulating criteria; this data base includes 
the current library of strong motion measurements, artificial 
earthquake records, empirical scaling curves derived from strong 
motion records, and soils and geologic data presently available at 
accelerograph stations. 


13448 Procedures for developing vibratory ground motion 
criteria at nuclear plant sites. Werner, S.D. (Agbabian Associates, 
El Segundo, Calif. (USA)). Nucl. Eng. Des.; 36: No. 3, 411- 
441(Mar 1976). 

The paper describes how vibratory ground motion criteria at 
nuclear plant sites can be developed to meet requirements set 
forth by the United States Nuclear Regulatory Commission 
(USNRC). The description and assessment of the current 
technology for carrying this out includes  site-independent 
procedures and site-dependent techniques. Site-independent 
procedures (such as these used in the development of the Regula- 
tory Guide 1.60 spectrum shapes) are not dependent on the par- 
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ticular characteristics of the site under investigation; in contrast, 
site-dependent techniques ( such as the use of site-matched records 
or site-response analyses) are influenced by the geologic and local 
soil conditions at the site. This assessment of current technology is 
used as a basis for a recommended procedure for developing vibra- 
tory motion criteria. An example application of the procedure il- 
lustrates how it can be applied to an actual site. 


13449 Nuclear plants and geothermal energy: the foundations 
of thermal and nuclear power plants. Fenoux, G.-Y. Ann. Inst. 
Tech. Batim. Trav. Publics; No. 338, 79-85(Apr 1976). (In 
French). 

The techniques of the nuclear plant foundations and the 
stresses to be taken into account in projects relating to this type of 
work are presented. 


13450 Safety factor distance. Site selection under the aspect of 
population distribution. Gutschmidt, W.D. VDI (Ver. Dtsch. Ing.) 
Nachr.; 30: No. 24, 2(Jun 1976). (In German). 

2 figs. 

Making available sufficient energy is an absolute must for 
the existence and development of every national economy. Ac- 
cording to the energy programme of the German Federal Govern- 
ment, nuclear enery, on a medium-term basis, has to make its con- 
tribution to meeting the power demand. Today, as a result of the 
changed economic development, the erection of the nuclear power 
plants planned until 1985 will be delayed* by 2 or 3 years. Even if 
opinions differ concerning the number of facilities required, the 
experts agree that beyond the nuclear power plants in operation 
and under construction, others have to be commissioned. In this 
context, site selection will be a key problem, the solving of which 
will influence the timely and assured supply of electrical energy. 


13451 Meteorological aspects in planning and operating nuclear 
power stations. Schirmer, H. (Deutscher Wetterdienst - Zentralamt, 
Offenbach am Main (F.R. Germany)). Atomwirtsch., Atomtech.; 
21: No. 6, 298-302(Jun 1976). (In German). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

1976). 

1 fig.; 9 refs. 

The description of the climatic conditions of an industrial 
site must take into account the type, size and mode of operation of 
the plant to be built there. For this reason, it will not even be the 
same in every respect when assessing nuclear power stations, 
because of the different amounts of heat released and the type of 
cooling towers used. Accordingly, most descriptions are concerned 
mainly with an assessment of the meteorological conditions 
governing the distribution of airborne substances (gases, radioac- 
tive substances). This is followed by an estimate of man-made fac- 
tors influencing the climate, in this case, the cooling towers. State- 
ments as differentiated as this require special meteorogical mea- 
surements over a period of approximately two years. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 13244 


13452 (AED-Conf—76-004-009) The safety concept for waste 
disposal of the Federal Government. Pfaffelhuber, J.K. 
(Bundesministerium des Innern, Bonn (Germany, F.R.)). 1976. 
13p. (In German). (CONF-760139—3). INIS. 

From Symposium on waste disposal in nuclear engineering; 
Mainz, German, Federal Republic of (F.R. Germany) (19 Jan 
1976). 

Strarting with the target concept that by 1983 about 50 
nuclear power plants will be in operation in the German Federal 
Republic, the safety concept of the government regarding waste 
disposal is developed. According to this, the disposal itself is firstly 
to serve as a safety system and to enable and secure the operation 
of nuclear power plants. On the other hand, the plants serving the 
disposal are to be subjected to safety rules comparable to those for 
nuclear power plants. Atomic law and radiation protection specifi- 
cation should control the erection and operation of these plants in 
such a manner that there is no danger to the individual or the 
population as a whole. A considerable reduction of the risk of fuel 
cycles is seen in the spatial concentration and integration of the 
single steps of the disposal system in a fuel cycle park. Systems for 
sufficient security of the waste disposal park against saboteurs and 
terrorists are to be developed. 


13453 (Juel-Conf—17, pp 39-49) Nuclear energy and radia- 
tion hazards. Feldmann, A. Nov 1975. (In German). 

4 figs.; 5 tabs.; 13 refs. 

In Profits and risks of nuclear energy. Lectures held at a 
seminar organized by the '‘Arbeitsgruppe ee -Information’ 
of the Kernforschungsanlage Juelich GmbH 
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A survey is given of the present proportion between the 
population exposure to natural and to artificial radioactivity as well 
as of the radiobiological effects ionizing radiation has and radiation 
damage. Factor dependence of somatic and genetic damage is very 
clearly described and illustrated by data and figures. Genetic radia- 
tion risks, taking the population as a whole, is dealt with. 


13454 (N—76-16706) Use of wind persistence data for the cal- 
culation of concentration statistics. Nieuwstadt, F.T.M. (Koninklijk 
Nederlands Meteorologisch Instituut, De Bilt). 1975. 41p. (KNMI- 
WR—75-9). NTIS $4.00. 

A method was developed, based on the Gaussian plume 
model, for the calculation of the frequency distribution of concen- 
trations taking account of wind persistence. This method is applied 
to nuclear reactors for zoning purposes. 


13455 Radioactive gas discharges into atmosphere from the 
WWR-M reactor. Badanina, N.G.; Kaminker, D.M.; Konovalov, 
E.A. At. Energ. (USSR); 38: No. 2, 94-95(Feb 1975). (In Rus- 
sian). 

Deposited article; for English translation see the journal 
Sov. J. At. Energy. 


13456 The future environmental load in the FRG due to opera- 
tional emissions from nuclear facilities. 2nd partial report. Deter- 
mination of the radiation exposure by air. Brenk, H.D.; Vogt, K.J. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Zen- 
tralabteilung Strahlenschutz); Bonka, H.; Schwarz, G. (Technische 
Hochschule Aachen (F.R. Germany). Lehrstuhl fuer Reaktor- 
technik). pp 743-746 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 3: Design, construction and operation of nuclear 
power plants and their components. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 3 refs. Short communication only. 


13457 The future environmental load in the FRG due to opera- 
tional emissions from nuclear facilities. 3rd partial report. Deter- 
mination of the radiation exposure by water. Bruessermann, K.; 
Bonka, H. (Technische Hochschule Aachen (F.R. Germany). 
Lehrstuhl fuer Reaktortechnik). pp 739-742 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 3 refs. Short communication only. 


13458 The future environmental load in the FRG due to opera- 
tional emissions from nuclear facilities. 4th partial report. Results of 
the radioecological analysis. Schwarz, G.; Bonka, H.; Bruessermann, 
K. (Technische Hochschule Aachen (F.R. Germany). Lehrstuhl 
fuer Reaktortechnik ); Brenk, D.; Vogt, K.J. (Kernforschungsanlage 
Juelich G.m.b.H. (F.R. Germany). Zentralabteilung 
Strahlenschutz). pp 735-738 of In Reactor conference, Duessel- 
dorf, 30.3.-.2.4.1976. Section 3: Design, construction and opera- 
tion of nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs.; 3 tabs.; 1 ref. Short communication only. 


13459 Radioactive waste systems and radioactive effluents. 
Row, T.H. (Oak Ridge National Lab., TN). pp 129-139 of In En- 
vironmental impact of nuclear power plants. Karam, R.A. (ed.). 
Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
{26 Nov 1974). 

See CONF-741193—. 

The operation of nuclear power plants results in the genera- 
tion of gaseous and liquid radioactive wastes. These wastes must 
be treated to bring about a significant reduction in concentration 
before release to the environment can be considered. This treat- 
ment requires complex chemical processing equipment in most 
cases. The predominate type of nuclear generating station cur- 
rently being purchased by utilities is the Light Water Reactor 
(LWR). The Boiling Water Reactor (BWR) generates steam which 
flows directly to the turbine generator, the Pressurized Water 
Reactor (PWR) transfers heat to a secondary loop where the 
steam is produced that drives the turbine generator. There are 
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three processes, common to both systems, that result in radioactive 
wastes: (1) fission products which have been released from the 
fuel matrix leak from defective fuel elements into the primary coo- 
lant; (2) fission products which originate in the primary coolant as 
a result of the fissioning of ‘’tramp’’ uranium on fuel surfaces; and 
(3) activation of corrosion products, chemical additives, and the 
coolant itself. Three types of radioactive effluents must be con- 
sidered in process design: gases, liquids, and solids. The analysis of 
the radwaste system of a nuclear station can be readily accom- 
plished if proper care is taken in the preparation of material for 
the Preliminary Safety Analysis Report and Environmental Report 
so that all requirements for information are met. The calculation 
of the gaseous and liquid source-term is also easily accomplished 
using existing codes. 


13460 Review of radioactive waste discharges at nuclear power 
plants. Oakley, D.T.; Logsdon, J.E. (Environmental Protection 
Agency, Washington, DC). pp 508-531 of In Environmental im- 
= of nuclear ged lants. Karam, R.A. (ed.). Elmsford, NY; 
ergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

In order to assess the public health significance of routine 
releases of radioactivity from nuclear power stations, the Environ- 
mental Protection Agency maintains a continuing evaluation of 
routine discharges of radioactivity from nuclear power plants. 
Although operating experience with nuclear power plants is limited 
at this time, it appears that certain trends are evident from existing 
operating history. The observation of trends allows one to evaluate 
the effectiveness of fuel cladding and waste treatment practices 
and to determine what technology will result in ‘’as low as prac- 
ticable discharges’’ of radioactivity to the environment. There are 
two primary methods for assessing radiation exposure in the en- 
vironment. The first, and the most widely utilized method until 
recently, is the conduct of extensive field measurement programs 
to assess radioactivity in the environment around nuclear power 
plants. In addition to routine surveillance programs conducted by 
State Health Departments and utilities, the Environmental Protec- 
tion Agency has completed detailed surveys of effluents and en- 
vironmental radioactivity at five nuclear power plants—Dresden, 


Yankee, Connecticut Yankee, Oyster Creek, and H. B. Robinson. 
These detailed field studies have shown that extremely sensitive 
methods must be employed for detecting radioactivity in the en- 
vironment due to normal plant discharges. 


13461 Development of an environmental monitoring system for 
the continuous detection of low-level radioactive gases. Jabs, R.H. 
(Westinghouse Electric Corp., Madison, PA); Jester, W.A. Nucl. 
Technol.; 30: No. 1, 24-32(Jul 1976). 

A low-level radiation monitoring system for the continuous 
detection of gaseous effluents, both at the point of release and at 
the boundary of nuclear facilities, has been developed. The proto- 
type system can achieve sensitivities on the order of 10-'® wCi/ml 
for certain noble gas radioisotopes and provide continuous isotopic 
identification and monitoring. The system also provides the ability 
to place a sodium iodide [Nal(T1)] detector in the natural environ- 
ment unattended for long durations and perform continuous 
gamma-ray spectroscopy. A unique calibration technique using 
clathrates of the various inert gases was utilized in evaluating the 
system's detection efficiency and sensitivity. Field testing of the 
system was successfully conducted at a nuclear power generating 
station. The system's limitations were also evaluated and are 
mainly due to the relatively poor resolution of Nal(Tl) detectors 
and the complexity of the gamma-ray spectra resulting from the 
gaseous effluent emitted by nuclear power reactors. 
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13462 (COO—2394-1) Forecasting power plant effects on the 
coastal zone. (EG and G, Inc., Waltham, Mass. (USA)). Jun 1976. 
Contract E(11-1)-2394. 370p. Dep. NTIS $10.50. 

Field methods, data analyses, and calculations are presented 
exemplifying procedures for oceanic dispersion prediction as a tool 
for forecasting power plant effects on the coastal zone. Measure- 
ments were made of dye, drogues and temperatures near Pilgrim 
Station's discharge (Plymouth, Massachusetts), and of currents and 
other variables across Massachusetts Bay. Analysis of current data 
illustrates separation of tidal, wind-driven and inertial constituents 
and their significance for dispersion. Dye and temperature disper- 
sion are compared with the currents study, and diffusion coeffi- 
cients estimated. Current data from coastal sites (New Jersey and 
Massachusetts) are analyzed to determine field requirements for 
dispersion estimates. Methods to calculate expected precision of 
estimates based on brief current records are developed. Use of 
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historical wind data to generalize current statistics from short 
records is shown. A procedure is recommended to synthesize cur- 
rent data preserving observed current statistics for model calcula- 
tions and study of infrequent events. Model calculations predicting 
dispersion based on observed ocean currents are described. For- 
mulae are derived to estimate the spatial distribution of impact 
from a discharge. A numerical model to calculate discharge disper- 
sion in more detail is discussed and used to study time variations 
of discharge effects. Model predictions are compared with field ob- 
servations. 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 13161, 13177, 13412, 13455, 
13505, 13515, 13569, 13570 


13463 (AD-A—020548) MH-IA Core 5 assembly, zero power 
experiment, and core physics test report. Final report. Bryson, J.M. 
II; Gignilliat, H.C. Jr; Wagoner, J.W. Il. (Army Facilities Engineer- 
ing Support Agency, Fort Belvoir, Va. (USA). Engineering Div.). 
26 Feb 1975. 56p. (ED—7509). NTIS $4.50. 

MH-IA Core 5 is the first batch-loaded core. This report 
contains a description of the refueling operation, the results of the 
Zero Power Experiment conducted on two prototype control rods, 
and the data and results of core physics testing. This entire opera- 
tion was performed over a 9-week period beginning in late 
November 1974, and culminating at power operation on 3 Februa- 
ry 1975. Core physics analysis contained herein includes com- 
parisons where applicable between measured values of basic reac- 
tor parameters and those predicted in theoretical nuclear analysis 
of MH-1A Core 5. (GRA) 


13464 (AECL—4770) The self-limiting power excursion 
behaviour of the SLOWPOKE reactor: results of experiments and 
qualitative explanation. Kay, R.E.; Hilborn, J.W.; Poulsen, N.B. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Jan 1976. 65p. INIS. 

11 refs. 

The report describes all the transient experiments per- 
formed on both the SLOWPOKE-1! (CRNL) and the SLOWPOKE- 
2 (Ottawa) reactors between 1970 and 1973. Date are presented 
in terms of the measured parameters, reactor power and coolant 
temperatures, and the derived system reactivity, during self-limiting 
power excursions following rapid reactivity insertions of up to 6.48 
mk. During a typical excursion the reactor power exhibits several 
distinct peaks which increase in number and magnitude as the size 
of the reactivity excursion increases. A maximum peak power of 
186 kW was observed. The report discusses qualitatively the many 
phenomena influencing transient behaviour, and presents a limited 
analysis of the experimental results. 


13465 (ANL—75-68) Investigations of materials compatibility 
relevant to the EBR-II System. FY 1975. Longua, K.J.; Ruther, 
W.E.; Shields, J.A; Clark, A.F. (Argonne National Lab., Ill. 
(USA)). May 1976. Contract W-31-109-Eng-38. 25p. AT. 

Due to the continuing low incidence of failure and replace- 
ment, no failed components were available during FY 1975 for 
destructive examination. The annual inspection of the steam- 
generating plant is described. No abnormalities were noted, and 
there was no evidence of material degradation. The preliminary in- 
vestigation of the 2'/, Cr-1 Mo ferritic pipe removed from the 
system indicated that the material had not suffered any significant 
degradation of mechanical properties. Examination of a tantalum- 
clad photoneutron source showed the cladding had performed well 
in contact with 900°F (480°C) flowing sodium. Stainless steel 
specimens (Type 304) removed from a secondary sodium system 
vent line did not reveal any abnormalities. New materials for ther- 
mal-expansion-difference (TED) monitors were evaluated. Hastel- 
loy-X material appears to be superior to Type 304 stainless steel 
for this application. Experiments were conducted to determine 
possible sources of methane found in the EBR-II cover gas. 


13466 (HEDL-VITRO-R—212(Add.1)) Thermal and process 
analyses of the interim decay storage (IDS). Kleinpeter, J.H. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Mar 1975. Contract E(45-1)-2170. 16p. AT. ~ 

Studies of radioactive gas diffusion rate and permissible leak 
rate of such gases from IDS to containment are presented. These 
studies assess the potential for leakage of the radioactive gases 
which will be accumulated in the IDS vapor space into the FFTF 
containment building. 
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13467 (HEDL-VITRO-R—221(Add.1 and 2)) Final stress re- 
port for the interim decay storage (IDS) primary vessel. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Jan 
1974. Contract E(45-1)-2170. 146p. AT. 

The reported analysis of the Primary IDS Vessel has been 
performed in conformance with the requirements of the ASME 
Boiler and Pressure Vessel Code, Section III. The results of the 
analysis indicate that the vessel design meets the nuclear code 
requirements. 


13468 (KFK—1750) Coupling SUAK to CALAS. On-line data 
transfer and reduction. Rusch, D.; Rietzschel, K.; Suess, F. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Abt. Datenverarbeitung und Instru- 
mentierung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Schneller Brueter). Jan 1976. 1Sp. (In German). INIS. 

I fig.; 3 refs. 

Part of the work performed at the Fast Subcritical Facility 
Karlsruhe, SUAK, is neutron spectroscopy by the time-of-flight 
technique. In the search for improvements of the technique a 
higher data flow than previously achieved is needed. The coupling 
between the multichannel analyser and the Telefunken computer 
TR86, gave the desired acceleration of the first step in the data 
reduction and the signal determination. 


13469 (KFK—2183, pp 101-102) MIDAS II at the FR2 is 
working. Ehret, G.; Hanak, H.; Richelsen, H. Nov 1975. 

1 fig. Short communication only. 

In Progress report of the Teilinstitut Nukleare Festkoer- 
perphysik. (1.6.1974—31.5.1975). 


13470 (LA-UR—76-2067) STF simulation with PARKA and 
application to diagnostic instrumentation evaluation. Orndoff, J.D.; 
Evans, A.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 14p. (CONF-761001—25). Dep. NTIS 
$3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

The PARKA critical assembly at LASL has been modified 
to serve as a driver for an array of 37 enriched UO, fuel pins. 
Utilizing good simulation of typical STF conditions, fuel motion 
diagnostic methods will be evaluated at low power for multipin as- 
semblies. Initial experiments are to establish the capability of the 
neutron hodoscope and in-core detectors. Preliminary results are 
reported for the latter technique. 


13471 (ORNL/TM—S5708) High flux isotope reactor quarterly 
report April, May, and June of 1976. McCord, R.V.; Corbett, B.L. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
7405-ENG-26. I1S5p. Dep. NTIS $3.50. 

Despite four end-of-cycle shutdowns during the reporting 
period, the reactor operated 95.6 percent of the time. This in- 
creased the on-stream time for the year to 95.3 percent. A test of 
the reactor bay in-leakage determined that an exhaust flow rate of 
a cfm is required to maintain a vacuum of 0.1 in. of water in 
this area. 


13472 (PB—248982) NBS reactor: summary of activities, July 
1974 to June 1975. Carter, R.S. (National Bureau of Standards, 
Washington, D.C. (USA)). Jan 1976. 153p. (NBS-TN—896). 
NTIS $6.75. 

See also report dated Apr 1975, COM—75-10526. 

This report summarizes all those programs which depend on 
the NBS reactor. It covers the period from July 1974 through June 
1975. The programs range from the use of neutron beams to study 
of the structure and dynamics of materials through nuclear physics 
and neutron standards to sample irradiations for activation analy- 
sis, isotope production and radiation effects studies. (GRA) 


13473 (RCN—245) Comparison of SAND-II and RFSP-JUEL 
Spectrum unfolding codes for several neutron spectra of the STEK 
facility. Fischer, A.; Nolthenius, H.J.; Zijp, W.L. (Stichting Reactor 
Centrum Nederland, Petten). Apr 1976. 37p. INIS. 

10 figs., 14 refs., 5 tables. 

Experimental reaction rates in foil detectors irradiated in 
three different cores of the coupled fast thermal critical facility 
STEK at Petten was the starting point for a comparison of the two 
most promising neutron spectrum unfolding codes: SAND-II and 
RFSP-JUEL. The computer codes used the same activity data, the 
same cross section library, the same input spectrum information 
and about the same convergence criterion. In the interpretation of 
the merits of the codes, a new parameter is applied: the improve- 
ment ratio a, defined as the ratio of the coefficient of variation of 
the input spectrum and the coefficient of variation of the output 
spectrum, for the case of small variations of the input spectrum. In 
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regions with good detector coverage both codes yield roughly the 
same spectrum. The noteworthy differences which occur in regions 
with poor detector response are discussed. 


13474 (SAND—76-5706) Characterization of graphite-matrix 
pulsed reactor fuels. Karnes, C.H.; Marion, R.H. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 4p. 
(CONF-761101—6). Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). ; 

The performance of the Annular Core Pulsed Reactor 
(ACPR) is being upgraded in order to accommodate higher 
fluence experiments for fast reactor fuel element transient and 
safety studies. The increased fluence requires a two-zone core with 
the inner zone containing fuel having a high enthalpy and the 
capability of withstanding very high temperatures during both 
pulsed and steady state operation. Because the fuel is subjected to 
a temperature risetime of 2 to 5 ms and to a large temperature dif- 
ference across the diameter, fracture due to thermal stresses is the 
primary failure mode. One of the fuels considered for the high 
enthalpy inner region is a graphite-matrix fuel containing a disper- 
sion of uranium—zirconium carbide solid solution particles. A pro- 
gram was initiated to optimize the development of this class of 
fuel. This summary presents results on formulations of fuel which 
have been fabricated by the Materials Technology Group of the 
Los Alamos Scientific Laboratory. 


13475 (TUBIK—39) The influence of a spatial displacement of 
hydrogen on the reactivity and neutron flux density distribution in a 
ZrH-moderated reactor. Doehler, J.; Bartsch, G. (SEE CODE- 
6128110 Technische Univ. Berlin (Germany, F.R.). Inst. fuer 
Kerntechnik). Aug 1975. 54p. (In German). INIS. 

19 figs.; 4 tabs.; 10 refs. 

The effect of changes of the hydrogen concentration in 
uranium zirconium hydride resulting from spatially varying tem- 
peratures on the reactivity and neutron flux distribution of the 
BER-II core (power 2.2 MW) are shown. Furthermore, in general, 
the influence of the hydrogen concentration on important reactor 
parameters of a fuel cell of BER-II is calculated and presented. A 
comparison of the diffusion calculation with spatially constant 
hydrogen concentrations shows a decrease of the thermal neutron 
flux density in regions with a low hydrogen content (high tempera- 
ture) and inversely an increase for high hydrogen concentrations. 
Furthermore, a change of the effective multiplication factor by 
0.6% was found in the case of a spatially varying hydrogen concen- 
tration as compared with the calculation for a constant concentra- 
tion. 


13476 (TUBIK—43) Determination of the alpha factor from 
the analysis of pulse distance distributions. Wierum, H.D. (SEE 
CODE- 6128110 Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Kerntechnik). Feb 1975. 94p. (In German). INIS. 

30 refs.; with figs. and tabs. Available from ZAED. 

Noise signals at the zero power reactor SUR 100 BE were 
analyzed with the aid of a process computer programme whereby 
it was tried to obtain information on reactor kinetics parameters. 


13477 (WARD—2171-63) Fast Flux Test Facility. Progress re- 
port for the period ending September 30, 1976. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Advanced Reactors Div.). 
1976. Contract E(45-1)-2171. 14p. AT. 

Progress is summarized in the areas of reactor engineering, 
in-vessel handling machine, plant fluid systems and mechanical 
components, and nuclear safety. (DG) 


13478 TRIGA core management model. Naughton, W.F. 
(Commonwealth Edison Co., Chicago, IL); Cenko, M.J.; Levine, 
S.H.; Witzig, W.F. Nucl. Technol.; 23: 256-272(Sep 1974). 

A core management program has been effected for TRIGA 
reactors (TRICOM) which utilizes three basic types of informa- 
tion: (a) k/sub eff/ as a function of burnup, (b) relative changes in 
power fractions of fuel elements as a function of core burnup, and 
(c) reactivity worth curves for fissile isotopes and neutron absor- 
bers. TRICOM has been programmed for an IBM system/360 using 
the FORTRAN IV language. Experimental measurements have 
been made with 8.5 wt percent uranium and a mixture of 8.5 and 
12 wt percent uranium-fueled cores, and the results have been 
compared with those calculated by TRICOM. The analytical and 
experimental results compare favorably in all cases, particularly 
when some of the experimentally measured parameters are sub- 
stituted for those derived theoretically. A significant result of the 
study program has been the development of an improved refueling 
scheme for The Pennsylvania State University’s Breazeale Nuclear 
Reactor which replaces depleted 8.5 wt percent fuel with 12 wt 
percent uranium fuel. 
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13479 Increase in power of the RG-1M reactor for geological 
investigations up to 100 kw. Shchetinin, A.M.; Nikitin, V.N.; 
Nikolaev, V.A. At. Energ. (USSR); 38: No. 2, 97-98(Feb 1975). 
(In Russian). 

Deposited article; for English translation see the journal 
Sov. J. At. Energy. 


13480 Experience in creating of a standard neutron source 
(field) at the MR reactor of the 1.V. Kurchatov Institute of Atomic 
Energy. Vasil’ev, R.D.; Galiev, N.B.; Yaryna, V.P. At. Energ. 
(USSR); 38: No. 5, 313-315(May 1975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

The means and the methodical procedures applied during 
the attestation of the first in USSR neutron sample source on the 
basis of a vertical channel with a nuclear reactor, type MR in the 
“LV. Kurchatov’’ atomic energy institute are described. The main 
testified value was the relation between the effective density in the 
thermal neutron flux and the monitor indication, registered with an 
error of 4,5% and a confidence coefficient of 95%. The sample 
source was used to graduate DPZ with an error of 5% and the 
same confidence coefficient. 


13481 Gamma-spectrometry and metallography of fuel pins of 
the IVV-2 reactor. Bychenkov, V.V.; Zelenov, V.I.; Karpechko, 
S.G., Timokhin, A.N. At. Energ. (USSR); 38: No. 5, 299-303( May 
i975). (In Russian). 

For English translation see the journal Sov. J. At. Energy. 

The working cassette of a research reactor that has lost its 
vacuum seal after four years of exploitation was investigated. The 
methods used were those of y-spectrometry and optical metallog- 
raphy. The peculiarities of the relative destribution of the long last- 
ing division products, caused by technological and radiation fac- 
tors, are exhibited. The possibility of using the method of y-spec- 
trometry to identify the damaged places in the fuel element cover 
is shown as well. The metallographic analysis of one fuel element 
shows radiation damage both in the matrix and in the cover. In 
general, highly enriched dispersion composition, based on urani- 
um-aluminic alloy, is radiatively resistant to depletion up to ap- 
prox.50%. 


13482 Reactor physics characteristics of the NSRR. Ise, T.; 
Inabe, T.; Nakahara, Y. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). Nippon 
Genshiryoku) Gakkaishi; 17: No. 6, 314-321(Jun 1975). (In 
Japanese). 

The reactor physics characteristics have been studied for 
the projected Nuclear Safety Research Reactor (NSRR), based on 
procedures for analysis established for the purpose. Moreover, an 
optimization study has been performed for the design of the ex- 
perimental cavity. For the analysis, computer codes were specially 
prepared for producing the energy-group constants and for per- 
forming criticality calculations, which take into account the 
detailed neutron scattering process. 


13483 Statistical evaluation of pin gaps in fuel clusters for 
FUGEN. Hishida, H. (Mitsubishi Atomic Power Industries, Inc., 
Omiya, Saitama (Japan). Engineering and Development Div.); 
Higashi, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Nucl. Eng. Des.; 35: No. 2, 191-198(Dec 1975). 

The computer program STGAP has been developed to esti- 
mate pin gaps in a fuel assembly for FUGEN. The program op- 
tionally computes the probable distribution of the pin gap between 
any adjacent pair of fuel pins, either at a desired location in an as- 
sembly or longitudinally averaged over the total effective length of 
a pin, based on the measured manufacturing and assembling 
tolerances in geometrical dimensions and mechanical properties of 
all the independent elements composing a fuel assembly. It also 
correlates the computed fuel gap distribution with the minimum 
critical heat flux ratio in the corresponding local subchannel. Sam- 
ple calculations were performed for the probable distributions of 
the pin gaps between pairs of adjacent fuel pins in the outermost 
layer of a FUGEN fuel assembly using the program and satisfacto- 
ry agreement was obtained with the corresponding measured dis- 
tributions. 


13484 A study of fission product release from the WWR-M 
research reactor fuel elements as a function of burnup. Badanina, 
N.G.; Konoplev, K.A.; Pikulik, R.G.; Saikov, Y.P. (AN SSSR, 
Leningrad. Inst. Yadernoj Fiziki). pp 446-449 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel 
cycle and isotope technique. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 3 refs. Short communication only. 
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13485 Improvement and testing of reactor Na-isolating valves. 
Kuehne, W.; Hiltgen, H. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 605-608 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duessledorf, F.R. Germany (30 Mar 
1976). 

3 figs. Short communication only. 


13486 Measurements in KNK I for the monitoring of fuel cans 
in sodium-cooled reactors. Jacobi, S.; Letz, K.; Schmitz, G. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Reaktorentwicklung ). pp 601-604 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 3: Design, construction and opera- 
tion of nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 6 refs. Short communication only. 


13487 Experimental reactors in the European Community and 
their utilization. Ehringer, H. (Commission of the European Com- 
munities, Brussels (Belgium) ); Lecogq, J.P. (Commission of the Eu- 
ropean Communities, Ispra (Italy). Joint Research Centre). Atom- 
wirtsch., Atomtech.; 21: No. 4, 209-215(Apr 1976). (In German). 

5 tabs.; 3 refs. 

Research and test reactors which in the first years of the 
peaceful use of nuclear energy had to found the basis for building 
and operation of commercial nuclear power plants, having 
achieved their aim, have faded into the background. They still play 
an important role, however, for the further development of today’s 
power reactor generation and for the development of progressing 
reactor lines as well as for fuel and material irradiation, for isotope 
production and, last but not least, for research and training. At the 
moment, over 100 test reactors are being operated in the widest 
sense in the European Community. In the present survey, their 
purpose and charge are discussed with particular consideration to 
the more important materials test reactors and to the program 
reactors. 


13488 Neutron spectrum and radial power distribution mea- 
surements in a TRIGA reactor fuel element. Weaver, W.L. III; 
Wyman, M.E.; Jones, B.G. (Univ. of Illinois, Urbana). Nucl. 
Technol.; 30: No. 3, 350-360(Sep 1976). 

The neutron spectrum in the Illinois Advanced TRIGA 
Reactor was measured by a crystal spectrometer utilizing an LiF(1, 
1, 1) crystal monochromator whose reflectivity was determined ex- 
perimentally. The fission heat source distribution in a fuel element 
was also determined as a function of the fuel element temperature. 
These two measurements were used to investigate the effects of 
fuel element temperature and the local core loading on the ther- 
mal diffusion length in a fuel element. Changes in the thermal dif- 
fusion lengths during a reactor pulse underlie the proposed tem- 
perature feedback mechanism for the ZrH fuel material. The 
results of the measurements confirm, in part, this proposed tem- 
perature feedback mechanism. 


13489 Fast-neutron hodoscope at TREAT: data processing, 
analysis, and results. De Volpi, A.; Stewart, R.R.; Regis, J.P.; Stan- 
ford, G.S.; Rhodes, E.A. (Argonne National Lab., IL). Nucl. 
Technol.; 30: No. 3, 398-421(Sep 1976). 

The fast-neutron hodoscope at the Transient Reactor Test 
Facility is designed for the determination of fuel motion during the 
course of brief (0.1- to 30-sec) power transients. During the 
course of a transient test, data must be recorded from each of 334 
hodoscope channels at count rates up to 2 million/sec each, down 
to millisecond time intervals. This is accomplished in a relatively 
reliable and inexpensive manner by displaying counts from each 
detector sequentially in binary code on a lamp panel, which is 
photographed by a high-speed framing camera, producing a film 
record of the transient test. After chemical development, the film 
is examined by a computer-controlled flying-spot scanner, and the 
position and density of candidate lamp images are recorded on 
magnetic tape. Through further computer processing, these images 
are sorted and decoded, and the count rate is recovered for each 
detector at each instant of collection time. A cathode-ray tube and 
a plotter, both computer controlled, are used to recreate and 
analyze the fuel motion history of the experiment. Analysis is 
directed toward fuel distortion or expansion prior to clad failure, 
slumping, dispersion, amount and rates of movement, post-scram 
relocation, and ultimate disposition of fuel. 
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13490 Evaluation of initial loading counting rate data from ex- 
periments with the mock-up core for the Fast Flux Test Facility. 
Mihalczo, J.T. (Oak Ridge National Lab., TN); Tillett, G.C.; Selby, 
D.L. Nucl. Technol.; 30: No. 3, 422-433(Sep 1976). 

The modified source multiplication method was used to 
determine the reactivity from the count rate data as fuel assem- 
blies were removed from the engineering mock-up core for the 
Fast Flux Test Facility (FFTF). The count rate was monitored with 
a fission detector in the center of the core and in each of the three 
shield lobes [simulating the low-level flux monitor (LLFM)] as the 
ZPR-9 assembly was unloaded to simulate, in a reverse manner, 
the proposed initial loading to critical for the FFTF. Some conclu- 
sions from this interpretation are presented and discussed. 


PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 


REFER ALSO TO CITATION(S) 14230 


13491 (UNI-M—15(Rev.1)) Pressure systems _ instruction. 
Peterson, R.S. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). 16 Apr 1976. Contract AT(45-1)-1857. 66p. Dep. NTIS 
$4.50. 

Specifications concerning the continued quality assurance of 
the pressure systems at the Hanford N Reactor are presented. 


PROPULSION REACTORS 


13492 (IRS-W—16) Model case IRS-RWE for the determina- 
tion of reliability data in practical operation. Hoemke, P.; Krause, 
H. (Institut fuer Reaktorsicherheit der Technischen 
Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). Nov 1975. 
5Sp. (In German). INIS. 

1 fig.; 1 tab.; 13 refs. 

Reliability und availability analyses are carried out to assess 
the safety of nuclear power plants. The paper deals in the first part 
with the requirement of accuracy for the input data of such 
analyses and in the second part with the prototype data collection 
of reliability data ‘Model case IRS-RWE’. The objectives and the 
structure of the data collection are described. The present results 
show that the estimation of reliability data in power plants is possi- 
ble and gives reasonable results. 


13493 (PB—251137) Sensitivity assessments in reactor safety 
analysis. Kelly, J.E.; Leverenz, F.L.; McCormick, N.; Erdmann, R. 
(Science Applications, Inc., Palo Alto, Calif. (USA)). Feb 1976. 
106p. NTIS $5.50. 

Sensitivity analysis is developed and applied to problems in 
probabilistic reactor safety analysis. Dominant accident sequences 
for a BWR and PWR were investigated. Because of the chain rule 
in differentiation and ability to represent the sensitivity indicators 
as logarithmic derivatives, three progressively more detailed indica- 
tors are used to reflect plant dependence on consequence catego- 
ry, safety systems behavior and component variation. These 
techniques are applied to the risk analysis documented in the 
Reactor Safety Study. Supplemental analysis of accident scenarios 
and more refined consequence analysis are presented in appen- 
dices to the report. Results presented reflect key system im- 
portance for the two reactors studied. (GRA) 


13494 (PB—251138) Wind field and trajectory models for tor- 
nado-propelled objects. Technical report. Redmann, G.; Radbill, J.; 
Marte, J.; Dergarabedian, P.; Fendell, F. (Jet Propulsion Lab., 
Pasadena, Calif. (USA)). Feb 1976. 166p. NTIS $6.75 

As part of a research program to develop a mathematical 
model to bound the impact characteristics of tornado-propelled 
objects based on verifiable experimental data, this phase consists 
of the following tasks: (1) define the worst-case tornado and its as- 
sociated wind field; (2) survey the availability of aerodynamic 
coefficients for the postulated missiles; (3) develop a model which 
will evaluate the sensitivity of the preimpact characteristics to un- 
certainties in the aerodynamic data; (4) identify significant areas 
requiring additional research. This report presents in great detail 
the physical characteristics, conditions, and mathematical formula- 
tions upon which the worst-case tornado, its associated wind field 
and the trajectory model are based. (GRA) 


13495 Ice-breaker '‘'Arktika’’ as a new achievement of the 
Soviet atomic ship-building. Mitenkov, F.M.; Pologikh, B.G.; Sled- 
zyuk, A.K.; Khlopkin, N.S. At. Energ. (USSR); 39: No. 3, 163- 
—— 1975). (In Russian). 

or English translation see the journal Sov. J. At. Energy. 
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13496 Inductively coupled TI-MPD spacecraft electric propul- 
sion. Britt, E.J.; Clark, K.E.; Pawlik, E.V. (Rasor Associates Inc., 
Sunnyvale, CA). pp 1471-1478 of In Eleventh intersociety energy 
conversion engineering conference. Vol. Il. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A nuclear electric propulsion concept using a thermionic 
reactor inductively coupled to a magnetoplasmadynamic (MPD) 
accelerator is described, and the results of preliminary analyses are 
presented. In this system, the thermionic generating unit operates 
continuously at a power level of ~ 0.4 MW, while the MPD 
thruster operates intermittently at higher voltages and power 
levels. Energy storage is provided by building up a large current in 
an inductor. Periodically, the charging current is interrupted and 
the energy stored in the magnetic field of the inductor is utilized 
for a short duration thrust pulse. A typical thrust pulse is charac- 
terized by a power level of | to 4 MW(e), a duration of | msec, 
and a duty cycle of ~ 20%. Results of the preliminary analysis 
show that approximately 85 to 90% of the power available from 
the themionic converter array can be delivered to the MPD 
thruster for a nominal 400 kW(e) system with an inductive unit 
suitable for a flight vehicle. Optimized values of the total specific 
mass of the system including the thermionic reactor, the inductor, 
and the MPD thruster are estimated in the range of 23 to 24 
kg/kW(e). 


13497 Nuclear thermionic power system for spacecraft. Phil- 
lips, W.M.; Estabrook, W.C.; Hsieh, T.M. (Jet Propulsion Lab., 
Pasadena, CA). pp 1487-1493 of In Eleventh intersociety energy 
conversion engineering conference. Vol. Il. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Detailed exploration of the outer planets of the solar system 
requires a nuclear power system with electric propulsion. Ther- 
mionic conversion utilizing the out-of-core design will fulfill the 
requirements of lifetime, redundancy, and safety margin. The ef- 
fect of various design parameters are presented with a spacecraft 
configuration meeting the specific weight and size requirements for 
a single shuttle launch. 


13498 Design of a nuclear reactor pressure vessel and closure 
head for maritime application. Coppo, R.H. (Babcock and Wilcox, 
Lynchburg, VA). Am. Soc. Mech. Eng., | Pap.|; No. 76-PVP-2, (19 
Sep 1976). 

The pressure vessel and closure head designed by Babcock 
and Wilcox under contract to the Maritime Administration for use 
in powering commercial ships is described. The design concept for 
the nuclear reactor is called the Consolidated Nuclear Generator 
(CNSG); the steam generator is located inside the primary pres- 
sure vessel rather than being located in separate pressure vessels 
connected to the primary vessel by piping. The reactor is designed 
for propulsion of a 120,000-shp ship and produces 314-MW(t) 
power capable of producing a total steam flow of 5.67x10* kg/hr at 
4.83 M Pa and 554 K (1.25x10* lb/hr at 700 psi and 538 F). The 
containment vessel, which houses the nuclear steam supply system, 
is 11.6 m (38 ft) in diameter and 19.4 m (63.5 ft) high, with the 
reactor pressure vessel centrally located within it. Specific design 
criteria, regulations, and requirements to be followed in reactor 
vessel design are discussed. Discussion of how design regulations 
are to be met and description of special problem areas, such as 
ship motion, vertical pump nozzle design, and vessel support, are 
presented. The paper concludes with a description of the current 
status of the design. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 14736 


13499 (AD-A—020852) Some current academic research in 
system reliability theory. Technical Barlow, R.E.; Proschan, 
F. (Florida State Univ., Tallahassee (USA). Dept. of Statistics). 
Nov 1975. 21p. NTIS $3.50. 
Prepared in cooperation with California Univ., Berkley 
(USA). Pg Research Center, Contract N00014- 75-C-0781. 
This paper is an expository survey of some recent and cur- 
rent academic research in the theory of system reliability and 
safety applicable in the analysis of large complex systems such as 
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nuclear reactors, computers, space vehicles, etc. The survey is far 
from complete; rather, it tends to reflect topics and papers in 
which the present authors have been particularly interested, or 
have performed research themselves. It tends to emphasize new 
approaches in reliability, many nonparametric, rather than stan- 
dard parametric approaches whose underlying ideas are well 
known and have been in use for a long time. The paper is to ap- 
= in the 1976 Special Issue of the IEEE Transactions on Relia- 
ility. (Author) (GRA) 


13500 (ANCR-NUREG—1277) Technical support to the 
Nuclear Regulatory Commission for the boiling water reactor blow- 
down heat transfer program. Rice, R.E. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). Sep 1976. Contract E(10-1)-1375. 
102p. Dep. NTIS $5.50. 

Results are presented of studies conducted by Aerojet 
Nuclear Company (ANC) in FY 1975 to support the Nuclear 
Regulatory Commission (NRC) on the boiling water reactor blow- 
down heat transfer (BWR-BDHT) program. The support provided 
by ANC is that of an independent assessor of the program to en- 
sure that the data obtained are adequate for verification of analyti- 
cal models used for predicting reactor response to a postulated 
loss-of-coolant accident. The support included reviews of program 
plans, objectives, measurements, and actual data. Additional activi- 
ty included analysis of experimental system performance and 
evaluation of the RELAP4 computer code as applied to the experi- 
ments. 


13501 (ANCR-NUREG— 1328) Experiment data report for 
Semiscale Mod-1 Test S-29-2 (integral test from reduced pressure). 
Crapo, H.S.; Sackett, K.E. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Aug 1976. Contract E(10-1)-1375. 177p. 
Dep. NTIS $7.75. 

Recorded test data are presented for Test S-29-2 of the 
Semiscale Mod-1 special heat transfer test series. This test is 
among several Semiscale Mod-l experiments conducted to in- 
vestigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident in a pressurized water reac- 
tor system. The test was conducted from an initial cold leg fluid 
temperature of 544°F and an initial pressure of 1,760 psia. A simu- 
lated double-ended offset shear cold leg break was used to in- 
vestigate the system response to a depressurization transient start- 
ing from a lower initial pressure than that usually associated with 
pressurized water reactor operation. System flow was set to 
achieve a full-core temperature differential of 66°F at a full core 
power of 1.6 MW. The flow resistance of the intact loop was based 
on core area scaling. An electrically heated core with a flat radial 
power profile was used in the pressure vessel to simulate the ef- 
fects of a nuclear core. During system depressurization, core 
power was reduced from the initial level of 1.6 MW to simulate 
the surface heat flux response of nuclear fuel rods until such time 
as departure from nucleate boiling might occur. 


13502 (ANL—76-38) Simple conduction model with phase 
change for fuel pin. Chen, W.L.; Ishii, M.; Grolmes, M.A. 
(Argonne National Lab., Ill. (USA)). Mar 1976. Contract W-31- 
109-ENG-38. 37p. AT. 

A simple conduction model with phase. change has been 
developed for the transient analysis of a fuel pin based on average 
properties and lumped-parameter techniques. The transient 
behavior of fuel and cladding can be accurately described by sim- 
ple analytical expressions that agree with conventional numerical 
approaches for undercooling transient analysis. If it is assumed that 
the heat-transfer resistance between the fuel and cladding remains 
the same for both steady-state and transient periods, the phase- 
change problem for fuel and cladding melting can be significantly 
simplified. By using the predetermined average overall heat- 
transfer coefficient across a fuel pin in the steady-state period, the 
average transient fuel and cladding temperatures can be formu- 
lated analytically. For loss of flow at constant power, the start of 
melting and complete melting for both the fuel and cladding can 
be estimated with considerable accuracy. 


13503 (ANL—76-39) Risk-assessment m for fast 
breeder reactors. Ott, K.O. (Argonne National Lab., Ill. (USA)). 
Apr 1976. Contract W-31-109-ENG-38. 58p. Dep. NTIS $4.50. 
The methods applied or proposed for risk assessment of 
nuclear reactors are reviewed, particularly with respect to their ap- 
plicability for risk assessment of future commercial fast breeder 
reactors. All methods are based on the calculation of accident con- 
sequences for relatively few accident scenarios. The role and 
general impact of uncertainties in fast-reactor accident analysis are 
discussed. The discussion shows the need for improvement of the 
methodology. A generalized and improved risk-assessment 
methodology is outlined and proposed (accident-spectra-progres- 
sion approach). The generalization consists primarily of an explicit 
treatment of uncertainties throughout the accident progression. 
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The results of this method are obtained in form of consequence 
distributions. The width and shape of the distributions depend in 
part on the superposition of the uncertainties. The first moment of 
the consequence distribution gives an improved prediction of the 
“‘average’’ consequence. The higher-consequence moments can be 
used for consideration of risk aversion. The assessment of the risk 
of one or a certain number of nuclear reactors can only provide an 
“‘isolated’’ risk assessment. The general problem of safety risk as- 
sessment and its relation to public acceptance of certain modes of 
power production is a much broader problem area, which is also 
discussed. 


13504 (ANL/RAS/LWR—76-1) Occurrence of critical heat 
flux during blowdown with flow reversal. Leung, J.C.M. (Argonne 
National Lab., Ill. (USA)). Apr 1976. Contract W-31-109-ENG- 
38. 230p. Dep. NTIS $8.00. 

Thesis. Submitted to Northwestern Univ., Evanston, IL. 

A small-scale experiment using Freon-11 at 130°F and 65 
psia in a well-instrumented transparent annular test section was 
used to study the occurrence of critical heat flux (CHF) during 
blowdown with flow reversal. The inner stainless steel tube of the 
annulus was uniformly heated over its 2 ft length. Inlet and exit 
void fractions were measured by a capacitance technique. Flow 
regime transition was observed with high speed photography. A 1- 
hr contact time between Freon-!1 and nitrogen at 130°F and 60 
psig was found to greatly affect the steady-state subcooled boiling 
initial conditions. Delay in bubble growth was observed in 
adiabatic blowdown runs. This was caused by the thermodynamic 
nonequilibrium conditions required for the unstable bubble growth. 
For the diabatic runs, equilibrium was more closely approached in 
the test section during the early phase of blowdown. Critical heat 
flux did not occur immediately during the flow decay in an approx- 
imately 60 msec reversal period. The first or early CHF which oc- 
curred at about 400 msec was independent of the blowdown 
volume and did not propagate upward. An annular flow pattern 
appeared at the onset of this CHF which occurred only at the 
lower 8 in. of the heated zone. . 


13505 (ANL-RDP—52) Reactor development program 
progress report, July—August 1976. Sachs, R.G.; Kyger, J.A. 
(Argonne National Lab., Ill. (USA)). 19 Oct 1976. Contract W- 
31-109-ENG-38. vp. AT. 

Progress summarized in work performed for the Reactor 
Development Program during July and August 1976 in the follow- 
ing research and development areas: Experimental Breeder Reac- 
tor No. II (EBR-II), Reactor Physics, Reactor Safety, and Other 
Fast Breeder Reactors. 


13506 (APED—5750A) Design and performance of General 
Electric boiling water reactor main steam line isolation valves. 
Rockwell, D.A.; van Zylstra, E.H. (General Electric Co., San Jose, 
Calif. (USA). Atomic Power Equipment Dept.). Aug 1976. 16Ip. 
General Electric Co., San Jose, CA. 

An extensive test program has been completed by the 
General Electric Company in cooperation with the Commonwealth 
Edison Company on the basic design type of large main steam line 
isolation valves used on General Electric Boiling Water Reactors. 
Based on a total of 40 tests under simulated accident conditions 
covering a wide range of mass flows, mixture qualities, and closing 
times, it was concluded that the commercially available valves of 
this basic type will close completely and reliably as required. 
Analytical methods to predict transient effects in the steam line 
and valve after postulated breaks were refined and confirmed by 
the test program. 


13507 (BNL-NUREG—50543) SSC: an advanced  ther- 
mohydraulic transient code for LMFBRs. Quarterly progress re- 
port, April 1—June 30, 1976. Agrawal, A.K. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). Sep 1976. Contract E(30-1)-16. 
40p. Dep. NTIS $4.00. 

The prime objective of the SSC program is to develop an 
advanced system transient code for LMFBRs which will be capable 
of predicting the plant response when subjected to various off-nor- 
mal and accident conditions. Two major accidents that this code 
will be designed to simulate are: (1) pipe breaks up to and includ- 
ing a double-ended rupture in the PHTS and (2) the long term af- 
terheat removal in the absence of any forced pumping power. In 
both of these events, the plant protection system (PPS) will be as- 
sumed to be functioning. In addition, the SSC will be able to 
model at least some of the ‘level-2’ transients such as withdrawal 
of a control rod followed by reactor scram through PPS action. 
Progress made during the reporting period is summarized under 
the following categories: (1) In-vessel Modeling, (2) Primary Loop 
Modeling, (3) Intermediate Loop Modeling, (4) Tertiary Loop 
Modeling, (5) Initialization Calculations, (6) Input-Edit-Output 
Tasks, and (7) Pipe Break Model. 
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13508 (CENPD—140-A) Description of the CONTRANS 
digital computer code for containment pressure and temperature 
transient analysis. Mitchell, R.C. (Combustion Engineering, Inc., 
Windsor, Conn. (USA)). Jun 1976. 168p. Combustion Engineer- 
ing, Inc., Windsor, CT. 

The CONTRANS computer program is used to calculate the 
transient pressure-temperature response of the containment and 
annulus building toa loss-of-coolant or main steam line break ac- 
cident. CONTRANS is not a part of the Combustion Engineering's 
ECCS evaluation model and will not be used to calculate contain- 
ment back-pressure for ECCS evaluation. Amendment 3 to 
CENPD-140 describes modifications to the CONTRANS code, 
designated CONTRANS Revision |. These changes were made in 
the calculation of temperature and pressure within the contain- 
ment following a main steam line break and in the analysis of the 
pressure within the annulus of dual containments. The analytical 
model in CONTRANS consists of mass, energy, and volume 
balances on the containment and annulus buildings for duel con- 
tainments. Mass and energy releases to the containment following 
an accident are code inputs. Capability to consider active heat 
sinks such as containment sprays, fan coolers, and shutdown cool- 
ing heat exchangers as well as the passive heat sinks is provided 
within the program. A variety of wall heat transfer coefficients are 
available either as internal code functions or as code inputs. For 
long-term energy release, after the primary system has reached 
pressure equilibrium with the containment, a model of the primary 
system boil-off is included. This model includes decay heat, prima- 
ry system and steam generator fluid stored energy and primary and 
secondary metal-to-coolant heat transfer. The decay heat curve 
used by Combustion Engineering was compared to the recom- 
mended curve in Auxiliary and Power Conversion Systems Branch 
Position 9-2 and was found to be conservative. 


13509 (CENPD—190-A) C-E method for control element as- 
sembly ejection analysis. (Combustion Engineering, Inc., Windsor, 
Conn. (USA)). Jul 1976. 102p. Combustion Engineering, Inc., 
Windsor, CT. 

The synthesis method used at Combustion Engineering for 
analyzing a Control Element Assembly (CEA) ejection accident is 
described. The synthesis method utilized zero, one, and two-dimen- 
sional calculations to determine the maximum fuel energy content 
and the fuel and clad temperatures during a CEA ejection ac- 
cident. Parametric studies are presented to show the influence of 
variations in input parameters on the net energy (fuel enthalpy) 
rise, maximum clad surface temperature, and maximum radial 
average fuel temperature for both full and zero power initial condi- 
tions. Verification calculations are presented to evaluate the validi- 
ty and conservatism of the synthesis method described compared 
with three-dimensional space-time kinetics calculations for both 
full and zero power initial conditions. 


13510 (COO—2554-7) Crust formation and mixing in a gassy 
two-liquid pool. Bankoff, S.G.; Horin, W. (Northwestern Univ., 
Evanston, Ill. (USA)). 12 Sep 1976. Contract E(11-1)-2554. 7p. 
Dep. NTIS $3.50. 

Molten fuel pools with an overlying layer of steel can be ex- 
pected to form in various stages of the post-accident heat removal 
sequence, either on in-vessel or ex-vessel core catchers, or on a 
concrete or refractory floor beneath the reactor vessel. Since the 
boiling point of steel is approximately the same as the freezing 
point of UO,, one can expect that a crust of frozen UO, may form 
at the interface. However, there may be significant bubbling 
through the interface, either by boiling within the fuel pool or by 
gas released from the concrete or sacrificial material. The objec- 
tive of this work was to study the conditions for crust formation in 
a two-liquid layer pool with gas evolution. A unique physical 
phenomenon was observed, however, in the course of operation, 
consisting of the formation of ‘ping-pong’ balls of ice formed by 
water transported by the bubbles entering the cold hexane. These 
formed a raft of hollow spheres at the top of the hexane layer. By 
analogy, one might expect considerable mixing of UO, in the form 
of hollow spheres into the molten steel, with important con- 
sequences for the pool geometry and heat transfer. 


13511 (DP—1428) Optimization of inservice inspection of 
pressure vessels. Arnett, L.M. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). Aug 1976. Con- 
tract E(07-2)-1. 25p. Dep. NTIS $3.50. 

Methods are developed for the calculation of the factor of 
improvement in the reliability of pressure vessels that can be ob- 
tained from the inservice inspection. The factor of improvement is 
the ratio of the probability of vessel failure with the preservice in- 
spection only to the probability of vessel failure with preservice 
and inservice inspections. Failure of the vessel is defined as crack 
growth to the critical size or through the vessel wall as given by 
the theory of linear elastic fracture mechanics. The numerical 
results show that when all other conditions are held constant, the 
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factor of improvement is nearly exponential with the number of in- 
service inspections. The number of inservice inspections are those 
in addition to the initial inspection and repair of cracks before the 
vessel is placed in service. When very conservative assumptions are 
made for all factors that affect the exponential relation, factors of 
improvement of approximately 8000 are expected for three inser- 
vice inspections, optimally spaced during the service life of the 
vessel. For more reasonably assumed values, the factor of improve- 
ment is much larger, even in excess of 10%. These large factors as- 
sume 100 percent inspection of the vessel and are attained only 
when the schedule of the inservice inspections is optimized. The 
optimum schedules show large deviations from those in which the 
inspections are equally spaced throughout the service life of the 
vessel. 


13512 (GA-A—14117) Post-accident fuel containment in the 
gas-cooled fast breeder reactor. Kang, C.S.; Torri, A. (General 
Atomic Co., San Diego, Calif. (USA)). 1 Oct 1976. Contract 
E(04-3)-0167-PRJ-23. 14p. (CONF-761001—12). Dep. NTIS 
$3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

The upward heat removal capability in the 300 MW(e) 
GCFR demonstration plant following a hypothetical core meltdown 
accident has been investigated. It was assumed that no forced heli- 
um circulation is available, and a delay of 30 minutes has been as- 
sumed before the loop isolation valves in the Core Auxiliary Cool- 
ing System (CACS) are opened. Following opening of the isolation 
valves, a natural convection helium flow is established which pro- 
vides heat transport from the melt surface to the water cooled 
CACS heat exchangers. The analysis showed that no melting of in- 
ternal components would occur for system pressures greater than 6 
atm and that no melting in the radial blanket assemblies would 
occur for system pressures greater than 14 atm. 


13513 (GA-A—14119) Reliability evaluations of GCFR 
residual heat removal systems. Kelley, A.P. Jr.; DeLaquil, P. III. 
(General Atomic Co., San Diego, Calif. (USA)). | Oct 1976. Con- 
tract E(04-3)-0167-PRJ-23. 13p. (CONF-761001—19). Dep. NTIS 
$3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Using the component reliability data base and accident anal- 
ysis methodology similar to that employed in the Reactor Safety 
Study, the authors have separately evaluated the likelihood of 
failure of core residual heat removal (RHR) for the conceptual 
design of a 300 MW(e) gas-cooled fast breeder (GCFR) demon- 
stration plant. Although employing somewhat different methods, 
these two evaluations have arrived at similar conclusions with re- 
gard to the total probability of RHR failure, as well as the relative 
contributions of particular accident sequences to this total. Both 
studies have considered a spectrum of initiating events leading to 
RHR requirements and have quantified potential common cause 
failures within the RHR systems by use of an empirical factor 
relating the fraction of component common-cause failures to the 
total component failure rate. By these methods, the total probabili- 
ty of residual heat removal failure has been estimated as less than 
10-5 per year, dominated by sequences involving loss of electrical 


power. 


13514 (GEAP— 14016) Swelling kinetics of breached mixed- 
oxide fuel in NaK. Gregoire, K.E.; Plumlee, D.E.; Bohaboy, P.E.; 
Craig, C.N. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). Jun 1976. Contract E(04-3)-0893-TAS-3. 
40p. AT. 

A single mixed-oxide (Puy.2;Up.75)O2-99 fuel rod was pur- 
posely defected at power and irradiated (GETR) while in contact 
with NaK. After cladding breach, the fuel rod was removed at 
selected time intervals from the reactor and neutron radiographed 
to determine the change in fuel diameter with time. The rod was 
irradiated at 18 to 22 kW/ft (S9 to 72 kW/m) for a total of ap- 
proximately 26-1/2 hours in the breached condition. Continuing 
fuel diametral increase was monitored throughout the irradiation. 
Fuel diametral increases of up to 0.028 inch (0.71 mm) were mea- 
sured in the initial defect region at the end of irradiation. Analysis 
indicates that the liquid metal-fuel reaction may not have reached 
completion and additional swelling may have occurred if the ir- 
radiation had been extended. 


13515 (HEDL-SA—844) Computational model for analyzing 
postulated LMFBR accident fuel boil-up conditions. Waltar, A.E.; 
Muraoka, J.; Martin, F.J. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 1976. Contract E(45-1)-2170. 18p. 
(CONF-761001—26). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 
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The topic of gross fuel motion during the initial stages of 
the transition phase is being examined in the context of a subas- 
sembly for FFTF as part of the HCDA issue. The basic concerns 
involving fuel motion are reviewed and the computational ap- 
proach being taken at HEDL is presented. Most of the basic con- 
cerns given are addressed as part of a preliminary analysis. For the 
limited extent of the analysis no contradiction to the benign whole 
core accident sequence was seen. 


13516 (IKE-K—37, pp 2-16) Theoretical investigation of the 
meltdown phase. Klumpp, W.; Schmidt, F.; Veihelmann, R. Apr 
1973. (In German). 

4 tabs.; 8 refs. Available from ZAED. 

In Report on work on the project reactor safety and en- 
vironmental protection. 

The authors investigated and compared both CHEMLOC 
and NURLOC programmes. They recommend the development of 
a meltdown code based on NURLOC. Starting with two-dimen- 
neg calculations, an expansion for three-dimensional problems is 
to follow. 


13517 (INIS-mf—3108/35) Earthquake risk as a 
criterion in nuclear power projects. Arora, C.S.; Nandakumar, S. 
—— Atomic Research Centre, Bombay (India)). 1975. 6p. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

The phenomenon of earthquakes is purely random in space 
and time and hence the standard procedures of structural design 
considering the variables as deterministic should not be employed. 
An explanation is provided for the concept of allowing a specified 
risk level for nuclear plants considering the earthquake parameters 
as ‘probabilistic’ and of the risk level being governed by the proba- 
bilities associated with the abnormal conditions. 


13518 (INIS-mf—3108/44) Analysis of pipe whipping con- 
sequent to loss of coolant accident. Pillai, K.R.V.; Nandakumar, S. 
= Atomic Research Centre, Bombay (India)). 1975. 6p. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs., 5 figures. 

The pipe whip phenomenon consequent to a loss of coolant 
accident is studied. The pipe is schematized by means of a series 
of lumped mass connected by springs, each spring can have either 
an elastic or plastic behaviour depending on the value of the ap- 
plied load. The applied LOCA load is specified in a stepwise 
manner. The effect of pipe whip on the adjacent components is 
studied. The requirement of pipe restraints in order to limit the 
strain on pipe is highlighted. 


13519 (IRS-F—27) Reports on the research projects in the 
field of reactor safety sponsored by the Federal Ministry of Science 
and Technology. Period under report: July Ist - September 30th, 
1975. (Institut fuer Reaktorsicherheit der Technischen 
Ueberwachungs-Vereine e.V., Koeln (Germany, F.R.)). Dec 1975. 
356p. (In German). INIS. 

With figs. and tabs. 

Investigations on the safety of Light Water Reactors (LWR) 
being performed in the framework of the safety program ‘Reactor 
Safety’ are sponsored by the Bundesminister fuer Forschung und 
Technologie (BMFT - Secretary of State for Research and 
Technology). Objective of this program is to continue improving 
the safety of LWR, in order to minimize the risk for the environ- 
ment. With grant assistance from the Bundesminister des Innern 
(BMI - Secretary of State for Home Affairs) research contracts in 
the field of reactor safety are being performed. Results of these 
projects should contribute to resolve questions arising nuclear 
licensing procedures. The Forschungsbetreuung (FB - research su- 
pervision department) at the Institute for Reactor Safety (IRS), as 
consultants to BMFT and BMI, provides information about the 
progress of investigations. Individual eo will be prepared and 
put into standard forms by the research contractors. Each report 


gives information on: 1) the work accomplished, 2) the results ob- 
tained, 3) the work planned to be continued. Initial reports of 
research projects describe in addition the purpose of the work. A 
BMFT-research program on the safety of Fast Breeders (Schneller 
Brutreaktor - SBR) is presently under discussion. In order to 
define several problems, investigations included in the present 
compilation (RS 139, 140, 143, 162) will be previously performed. 


13520 (KFK—1275/3, pp vp.) Safety of fast reactors. Bogen- 
sberger, H.G.; Maschek, W.; Schmuck, P.; Fischer, E.A.; Jacobs, 
H.; Berrie, P.G.; Zehlein, H.; Liebe, R.; Peppler, W.; Benkert, J. 
Dec 1975. (In German). 

26 figs.; 6 tabs.; 44 refs. 

In Third quarterly report 1975. 
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To calculate fission gas concentrations and fuel rod swelling 
also under transient conditions a program system has been 
established which will be integrated into the KADIS-system 
(disassembly processes). Thereupon, KADIS was checked for its 
taking into account the effects on shutdown of material move- 
ments. In all ramp accidents calculated for SNR 300 the KADIS 
formula exhibited a conservative behavior as compared to 
ksub(eff)-diffusion calculations. In several contributions the in- 
vestigations into fuel-sodium reactions have been continued also 
with the aim of developing and including in KADIS an appropriate 
module. Detailed reports deal with equations of state of nuclear 
fuels and sodium at maximum temperatures with a view to the in- 
fluence exerted by vapor pressures in (hypothetical) disassembly 
accidents. Calculations and experiments on the behavior of reactor 
components under dynamic load show that the non-linear deforma- 
tion behavior of the fuel element strongly depends on the wall 
thickness and on the material. Also the conditions of load and sup- 
port are of some significance. The results of sodium boiling tests 
with two 7-rod bundles, which have been terminated successfully, 
are indicated. First test results are stated on the question of heat 
transport from core meltdowns. 


13521 (LA-UR—76-2208) LMFBR_ disassembly analyses. 
McLaughlin, T.P.; Jackson, J.F.; Forehand, H.M.; Koelling, J.J.; 
Stratton, W.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. | 1p. (CONF-761001—24). Dep. 
NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

The paper discusses reactor disassembly comparisons 
between (1) the PAD and VENUS-II computer codes and (2) the 
PAD code and a simple theoretical analysis. In the former com- 
parisons a voided core model of an intermediate size LMFBR was 
the starting point for variations in the reactivity insertion rate, 
Doppler modeling, and fuel vapor equation of state. The study has 
shown that the peak-to-average power density is an important ratio 
whose value should be conserved when mapping from two- to one- 
dimensional geometry. Additionally, fission energy and peak tem- 
perature values agreed to within 10-15 percent, and kinetic energy 
as calculated by PAD is shown to be consistent with the post- 
VENUS-II work evaluation. Finally, relatively small fission energy 
differences yielded substantially larger variations in the kinetic 
energy. The base for the latter comparison study was the original 
Bethe-Tait analysis. Results indicate good agreement between the 
two analyses with the exception of kinetic energy releases which 
differed by a factor of approximately 2. Parameter variations show 
high sensitivity of the calculated kinetic energy to thermal energy 
deposition and Doppler feedback. 


13522 (LA-UR—76-2226) Fast reactor safety experiment 
needs and measurement requirements. Stevenson, M.G. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 6p. (CONF-761001—23). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

The usefulness of in-reactor fast reactor safety experiments 
depends strongly on the quality and quantity of data which can be 
obtained to extend knowledge of phenomena and to allow detailed 
comparison with theoretical models. It is imperative that the design 
of new safety research facilities optimizes data acquisition possibili- 
ties within the constraints of other experiment requirements. This 
is most important in relation to fuel and cladding motion diag- 
nostics. The experiment needs related to fast reactor core disrup- 
tive accident analysis have been identified. The key issues and re- 
lated phenomenology all involve fuel motion and most involve 
steel motion. A reasonable procedure is to develop and verify the 
detailed modeling as much as possible through laboratory experi- 
ments using simulant materials. This must then be followed by 
proof-testing using the reactor materials in in-reactor experiments. 
Although this is an involved process, it could be simpler than with 
a less complex code since there are less restrictive assumptions. 
Further, a more detailed code allows a greater capability to ex- 
trapolate from one experiment to another and, finally, to reactor 
conditions. 


13523 (LA-UR—76-2227) Analyses of LMFBR core disruption 
and accident phenomena using the SIMMER-I code. Bell, C.R.; 
Bleiweis, P.B.; Boudreau, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 14p. (CONF- 
761001—22). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Two types of LMFBR safety problems are analyzed using 
the SIMMER-I code. A whole core analysis of a 1000 MW(e) 
LMFBR subject to a 20 dollar/second reactivity insertion provides 
insight into the large scale extended material motions which result 
and indicates the necessity for using space-time kinetics to 
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adequately determine the neutronic state of this system. The 
second problem simulates a single subassembly dry autoclave ex- 
periment. The transport behavior of the materials depends strongly 
on complex, interactive phenomena. This problem, which assumes 
a constant input power of three times nominal, shows a substantial 
redistribution of materials toward the axial blanket regions where 
both fuel and stainless steel freezing occurs. 


13524 (LA-UR—76-2228) LMFBR safety experiment facility 
planning and analysis. Stevenson, M.G.; Scott, J.H. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
llp. (CONF-761001—21). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

In the past two years considerable effort has been placed on 
the planning and design of new facilities for the resolution of 
LMERBR safety issues. The paper reviews the key issues, the experi- 
ments needed to resolve them, and the design aspects of proposed 
new facilities. In addition, it presents a decision theory approach to 
selecting an optimal combination of modified and new facilities. 


13525 (NEDC—20988(Add.2)) Mark I containment evalua- 
tion short term program. Final report. Addendum 2. Loads and 
their application for torus support system evaluation. Buchholz, 
R.H.; Kayhan, S.; Sousa, G.A.; Bilanin, W.J.; Kohrs, R.H.; Stark, 
S.J., Humphrey, J.M.; Aboul-Fetouh, M.M.; Ward, M.G. (General 
Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 
Systems Dept.). Jun 1976. 179p. Dep. NTIS $7.50. 

The hydrodynamic loads to which the Mark I containment 
system is subjected during a design basis LOCA, caused by a 
postulated break of the recirculation line, are defined. The load 
definitions are based on the original Mark I Containment Short 
Term Program Load Report, Volume II, supplemented by the 
results of the Mark I '/,, Scale Pressure Suppression Pool Tests. 
Although some quantitative conservatisms exist, the loads are con- 
sidered most probable in that they are defined as based on the 
conditions most likely to be encountered in a plant for which a 
design basis LOCA has occurred. Included are revised reference 
plant torus downward bubble pressure and upward air compression 
loads. Also included are sensitivity studies for the upward and 
downward load variations due to changes in containment geometry 
or plant-unique applications. In addition, new reference plant vent 
header loads based on the aforementioned '/,, Scale Tests are 
presented. 


13526 (NEDC—20989(Add.3)) Mark I containment evalua- 
tion short term program. Final report. Addendum 3. Vent header 
and vent pipe impact loads. Kayhan, S.; Smith, B.W.; Aboul- 
Fetouh, M.M.; Stark, S.J. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Aug 1976. 8Ip. 
Dep. NTIS $5.00. 

Pool swell and subsequent impact loads are produced as a 
result of the purging of the air in the drywell into the torus during 
a postulated loss-of-coolant accident (LOCA). Included in this Ad- 
dendum are the magnitude, duration and time of the initiation of 
the impact loads on the vent system. Information is presented on a 
plant unique basis so that the utilities may combine the impact 
loads with the hydrodynamic pressure loads applicable to the 
specific plant (Reference 4) in the performance of an evaluation 
of the torus support system structural capability under the com- 
bined loads. This report concludes the documentation of the loads 
to be used in the Mark I Short Term Program. 


13527 (NRL-Memo—3353) Structural integrity of water reac- 
tor pressure boundary components. Progress report ending 31 May 
1976. Loss, F.J. (ed.). (Naval Research Lab., Washington, D.C. 
(USA)). Sep 1976. SOp. Nuclear Regulatory Commission, 
Washington, DC. 

This report describes progress in a program to characterize 
material properties performance with respect to the structural in- 
tegrity of light water reactor pressure boundary components. 
Progress is described in the following areas: (1) Warm prestress in- 
vestigations related to thermal shock of a vessel. (2) Fracture 
toughness degradation of commercial weld deposits following low 
fluence irradiation. (3) Auger spectrography study on the 
mechanism of phosphorus contribution to steel radiation sensitivi- 
ty. (4) Elastic analysis of three-point bend specimens subject to 
impact loading. (5) A survey of reactor materials research under- 
way at two foreign laboratories. 


13528 (NTISUB/B—201) Standard review plan for the review 
of safety analysis reports for nuclear power plants. LWR edition. 
Interim report. (Nuclear Regulatory Commission, Washington, 
D.C. (USA). Office of Nuclear Reactor Regulation). Sep 1975. 
1590p. (NUREG—75/087(A11)). Available on subscription with 
supplements $60.00/year domestic, $75.00/year foreign. 

Previously announced as PB—247611. 
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The Standard Review Plan (SRP) describes in detail the 
safety review that is conducted by the Technical Staff of the Office 
of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commis- 
sion (NRC) to evaluate applications for licenses for light-water- 
cooled nuclear power plants. The SRP was prepared by the NRC 
staff as an internal walling document for the purpose of improving 
the quality and uniformity of staff reviews. The SRP is composed 
of 224 subsections each of which describes what is reviewed, the 
basis of review, how the review is accomplished and the conclu- 
sions that are sought in the review. These plans will have a stabiliz- 
ing effect on the licensing process that will benefit the public and 
the nuclear industry. The format of the SRP is consistent with the 
Revision 2 of Regulatory Guide 1.70, Standard Format and Con- 
tent of Safety Analysis Reports for Nuclear Power Plants-LWR 
Edition, a companion document that identifies the information 
needed by the NRC staff to evaluate applications for licenses. 
(GRA) 


13529 (NUREG—0018-3) Evaluation of fission product after- 
heat. Quarterly report, January 1, 1976—March 31, 1976. Spin- 
rad, B.I. (Oregon State Univ., Corvallis (USA). Dept. of Nuclear 
Engineering). Jul 1976. 40p. NTIS $4.00. 

Reported here are studies on: estimation of fission-product 
gamma spectra; comparisons of theoretical predictions of fission- 
product decay power with ongoing experimental programs; and a 
protocol for estimating bias in decay energy estimates for fission 
products which have not been experimentally determined. In addi- 
tion, brief progress statements are entered for continuing items of 
work which pertain to the goal of this project: to put the un- 
derstanding of short-term decay power, from fission products and 
other predictable radioactive species, in a shut-down reactor of 
realistic operating history on a well-documented, scientific basis. 


13530 (NUREG—0090-4) Report to Congress on abnormal oc- 
currences, April—June 1976. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Management Information and 
Program Control). 31 Aug 1976. 14p. Dep. NTIS $3.50. 

Section 208 of the Energy Reorganization Act of 1974 
identifies an abnormal occurrence as an unscheduled incident or 
event which the Nuclear Regulatory Commission determines to be 
significant from the standpoint of public health or safety and 
requires a quarterly report of such events to be made to Congress. 
This report, the fifth in the series, covers the period from April | 
to June 30, 1976. The NRC has determined that during this 
period: (1) There was one abnormal occurrence at the 58 nuclear 
power plants licensed to operate. It involved an occupational 
whole body exposure of 10 rems. (2) There were no abnormal oc- 
currences at fuel cycle facilities (other than nuclear power plants). 
(3) There were two abnormal occurrences at other licensee facili- 
ties. One involved radiation treatment doses at a hospital in excess 
of the doses prescribed by physicians. The second occurrence in- 
volved two incidents of radiographer occupational whole body ex- 
posures. This report also contains information updating several 
previously reported abnormal occurrences. 


13531 (NUREG—0114) Bubble behavior in LMFBR core 
disruptive accidents. Annual report, June 1, 1975—June 30, 1976. 
Reynolds, A.B.; Erdman, C.A.; Garner, P.L.; Kennedy, M.F.; Rao, 
S.P.; Refling, J.G. (Virginia Univ., Charlottesville (USA). School 
of Engineering and Applied Science). Aug 1976. 138p. NTIS 
$6.00. 


The work reported here is part of the Aerosol Release and 
Transport program for LMFBR safety assessment for the Reactor 
Safety Research Division of the U.S. Nuclear Regulatory Commis- 
sion. Six areas were at various stages of investigation during this 
reporting period. A study of nonequilibrium mass transfer during 
fuel expansion and a study of the dynamics of fuel expansion into 
the sodium pool were completed. Studies are underway on conden- 
sation on above-core structures and on generation of aerosols from 
condensation. Studies were initiated on small-particle generation 
from hydrodynamic fragmentation, on particle kinematics and on 
particle-surface interaction. 


13532 (ORNL/NUREG/TM—31) Pressure vessel fracture stu- 
dies pertaining to a PWR LOCA-ECC thermal shock: experiments 
TSE-1 and TSE-2. Cheverton, R.D. (Oak Ridge National Lab., 
Tenn. (USA)). Sep 1976. Contract W-7405-eng-26;NRC-INA-40- 
495-75. 210p. Dep. NTIS $7.75. 

The LOCA-ECC Thermal Shock Program was established to 
investigate the potential for flaw propagation in pressurized-water 
reactor (PWR) vessels during injection of emergency core coolant 
following a loss-of-coolant accident. Studies thus far have included 
fracture mechanics analyses of typical PWRs, the design and con- 
struction of a thermal shock test facility, determination of material 
properties for test specimens, and two thermal shock experiments 
with 0.53-m-OD (21-in.) by 0.15-m-wall (6-in.) cylindrical test 
specimens. The PWR calculations indicated that under some cir- 
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cumstances crack propagation could be expected and that experi- 
ments should be conducted for cracks that would have the poten- 
tial for propagation at least halfway through the wall. 


13533 (ORNL/NUREG/TM—40) June 1976 monthly 
highlights for Office of Nuclear Regulatory Research Programs at 
Oak Ridge National Laboratory. Fee, G.G. (comp.). (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-ENG- 
26. 27p. Dep. NTIS $4.00. 

Brief highlights are presented for the following tasks: heavy 
section steel technology, fission product beta and gamma energy 
release, LOCA release from LWR fuel, multirod burst tests, 
Nuclear Safety Information Center, PWR blowdown heat transfer- 
separate effects, Zircaloy fuel cladding collapse studies, zirconium 
metal-water oxidation kinetics, aerosol release and transport from 
LMFBR fuel, HTGR safety analysis and research, and design 
criteria for piping and nozzles. 


13534 (ORNL/NUREG/TM—44) Quarterly progress report on 
fission product release from LWR fuel, April—June 1976. Lorenz, 
R.A.; Collins, J.L.; Manning, S.R.; Kirkland, O.L.; Malinauskas, 
A.P. (Oak Ridge National Lab., Tenn. (USA)). 28 Jul 1976. Con- 
tract W-7405-eng-26;NRC-INA-40-551-75. 43p. Dep. NTIS $4.50. 

Implant test studies involving cesium iodide, cesium hydrox- 
ide, and tellurium dioxide implanted in Zircaloy-4-clad UO, pellets 
are reported. The objective of the experiments was to determine 
the quantities of radiologically significant fission products released 
from LWR fuel under postulated spent fuel transportation accident 
and loss-of-coolant accident conditions. 


13535 (PB—241920) WREM: water reactor evaluation model. 
(Revision 1). Lyon, W. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Nuclear Reactor Regulation). May 
1975. 259p. (NUREG—75/056). NTIS $8.50. 

Several computer programs are used by the Nuclear Regula- 
tory Commission in evaluating loss of coolant accidents for water 
reactors. These are described in sufficient depth that the theory 
can be understood and complete instructions are provided for use 
of the codes. (GRA) 


13536 (PB—242150) TOODEE 2: a two dimensional time de- 
pendent fuel element thermal analysis program. (Nuclear Regulato- 
ry Commission, Washington, D.C. (USA). Office of Nuclear Reac- 
tor Regulation). Jun 1975. 126p. (NUREG—75/057). NTIS $5.75. 

TOODEE2 is a two dimensional, time dependent fuel ele- 
ment thermal analysis program developed by staff of the Nuclear 
Regulatory Commission from the TOODEE Code. Written in FOR- 
TRAN IV language, TOODEE2 was developed primarily as an 
evaluation tool to calculate fuel element thermal response during 
the refill and reflood phase of a loss-of-coolant accident in a pres- 
surized water reactor. For small breaks the code may be used for 
the entire transient. This report contains descriptions of the ap- 
plicable models used in TOODEE2, a detailed description of the 
input data, data options for evaluation model calculations (to meet 
requirements of 10 CFR 50.43, Appendix K), sample input, and 
definition of input error and warning messages printed by the pro- 
gram. (GRA) 


13537 (PB—242415) THERM: transient thermal analysis of a 
nuclear fuel rod. Special report. Gay, R.R. (Electric Power 
Research Inst., Palo Alto, Calif. (USA)). Mar 1975. 35p. (EPRI- 
SR—7). NTIS $3.75. 

THERM is a finite difference conduction-convection com- 
puter program, written in FORTRAN, designed to predict the 
transient thermal response of a reactor fuel rod and coolant chan- 
nel to reactivity or flow perturbations. Stability and speed were the 
most important criteria in its design. THERM consists of six 
subroutines and a main program. All computational work is done 
in the subroutines. The major program serves to call in the subrou- 
tines in their proper sequence and print out the results. The calcu- 
lation of the system temperatures in a given time increment in the 
THERM program proceeds in two distinct steps. First the outlet 
coolant temperatures are calculated explicitly for each axial sec- 
tion. Then these temperatures are input to an implicit formulation, 
which computes the system nodal temperatures. (GRA) 


13538 (PB—243219) Thermal and stress analysis of a fuel rod. 
Final one su, M.; Lee, W. (Control Data Corp., Palo Alto, 
Calif. (USA)). Apr 1975. 185p. (SES/PSD—74/017). NTIS $7.00. 
The purpose of this investigation was to perform an analyti- 
cal evaluation of a postulated loss of coolant incident in a large 
pressurized water reactor. A coupled thermal and stress finite ele- 
ment analysis of a fuel rod subjected to a hypothetical blowdown 
transient was carried out. The effect of two gap conditions and two 
initial stress states on the response of the fuel rod was studied. 
Both one-dimensional and three-dimensional models were in- 
vestigated. To study the heat transfer in the gap region one as- 
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sumes a conductive mode of heat transfer in the gap characterized 
by an equivalent thermal conductivity, which is ie lependent on the 
current gap width. Accordingly, coupled analysis procedure and 
computational scheme were established. A mesh generation com- 
oy program was developed for the three-dimensional model. 

he mesh program can be used, with minor modification, to in- 
clude any degree of ovalization of the clad. (GRA) 


13539 (PB—245119) Seismic design of nuclear power plants. 
An assessment. Final report. Howard, G.E.; Ibanez, P.; Smith, C.B. 
(Applied Nucleonics Co., Inc., Santa Monica, Calif. (USA)). Jun 
1975. 280p. NTIS $8.75. 

A review and evaluation of the analytical methods, design 
methods, and design standards used in the seismic design of 
nuclear power plants are presented. Three major areas were in- 
vestigated: (a) soils, siting, and seismic ground motion specifica- 
tion; (b) soil-structure interaction; (c) the response of major 
nuclear power plant structures and components. The purpose of 
this review and evaluation program was to prepare an independent 
assessment of the state-of-the-art of the seismic design of nuclear 
power plants and to identify seismic analysis and design research 
areas meriting support by the various organizations comprising the 
‘nuclear power industry’. Criteria used for evaluating the relative 
importance of alternative research areas included the potential 
research impact on nuclear power plant siting, design, construc- 
tion, cost, safety, licensing, and regulation. (GRA) 


13540 (PB—247611) Standard review plan for the review of 
safety analysis reports for nuclear power plants. LWR edition. In- 
terim report. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Nuclear Reactor Regulation). Sep 1975. 1590p. 
(NUREG—75/087). NTIS $50.75. 

The Standard Review Plan (SRP) describes in detail the 
safety review that is conducted by the Technical Staff of the Office 
of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commis- 
sion (NRC) to evaluate applications for licenses for light-water- 
cooled nuclear power plants. The SRP was prepared by the NRC 
staff as an internal working document for the purpose of improving 
the quality and uniformity of staff reviews. The SRP is composed 
of 224 subsections each of which describes what is reviewed, the 
basis of review, how the review is accomplished and the conclu- 
sions that are sought in the review. These plans will have a stabiliz- 
ing effect on the licensing process that will benefit the public and 
the nuclear industry. The format of the SRP is consistent with the 
Revision 2 of Regulatory Guide 1.70, Standard Format and Con- 
tent of Safety Analysis Reports for Nuclear Power Plants-LWR 
Edition, a companion document that identifies the information 
needed by the NRC staff to evaluate applications for licenses. 
(GRA) 


13541 (PB—247804) Liquid film thickness measurements in 
University of Michigan wet steam tunnel. Technical report. Ham- 
mitt, F.G.; Hwang, J.B.; Kim, W. (Michigan Univ., Ann Arbor 
(USA). Cavitation and Multiphase Flow Lab.). Dec 1975. 18p. 
(UMICH—012449-23-1). NTIS $3.50. 

The wet-steam flow research program is concerned with the’ 
behavior and stability of thin liquid films upon simulated turbine 
blades under high velocity steam flow, and with their subsequent 
breakup into liquid droplets, which are then entrained into the 
wake, giving rise to an erosion problem in the next downstream 
rotating row. The problem of thin liquid film behavior in the non- 
adiabatic case has application also to problems of ‘dry-out’ in high 
void fraction boiling, particularly with regard to emergency core 
cooling of liquid-cooled nuclear reactors. (GRA) 


13542 (PB—248628) Evaluation of fission product after-heat. 
Quarterly report. Spinrad, B.I. (Oregon State Univ., Corvallis 
(USA). Dept. of Nuclear Engineering). Jan 1976. 37p. NTIS 
$4.00. 

Specific tasks covered in this report are: (1) Neutron cap- 
ture in fission products, with the preliminary result that this effect 
does not lead to a major change in decay power of real reactors 
for shutdown times less than 1000 seconds; (2) A fission product 
decay heat standard, which is still subject to revision as input data 
are rechecked, but whose one-sigma error limits are considered re- 
liable; (3) A presentation of the errors in the above standard; (4) 
Initial work on more precise estimates of errors in decay energies 
of fission products, and on estimating gamma spectra of unmea- 
sured fission product transitions; (5) Pretest predictions of 
calorimetric decay heat experimental results; (6) Neutron emission 
from primary fission products. (GRA) 


13543 (PB—248665) Safety evaluation report related to con- 
struction of Wolf Creek Generating Station, Unit No. 1, Kansas Gas 
and Electric Company, Kansas City Power and Light Company. 

No. 1. (Nuclear Regulatory Commission, Washington, 
D.C. (USA)). Jan 1976. 42p. (NUREG—75/080(Suppl.1!); 
NUREG—0019). NTIS $4.00. 
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Supplement | to report dated 3 Sep 1975, PB—244655. 

Supplement No. | to the Safety Evaluation Report for Kan- 
sas Gas and Electric Company and Kansas City Power and Light 
Company’s application for a construction permit for their 
proposed Wolf Creek Generating Station, Unit No. | located in 
Coffey County, Kansas has been prepared by the Office of Nuclear 
Reactor Regulation of the Nuclear Regulatory Commission. The 
purpose of the supplement is to update the safety evaluation report 
by providing an evaluation of additional information submitted by 
the applicants since the issuance of the safety evaluation report 
and to address the comments made by the Advisory Committee on 
Reactor Safeguards. Subject to favorable resolution of the items 
discussed in the safety evaluation report and supplement no. | 
thereto, the staff will be able to conclude that the Wolf Creek 
Generating Station can be constructed as proposed without endan- 
gering the health and safety of the public. 


13544 (PB—252457) Waves generated by horizontal oscilla- 
tions. Finai report. Lee, Y.K.; Hwang, L. (Tetra Tech, Inc., 
Pasadena, Calif. (USA)). Jun 1975. 74p. NTIS $4.50. 

An analytical description of earthquake generated waves in 
protected artificial basins is presented. Linearized, inviscid, irrota- 
tional surface gravity wave theory is applied to basins of uniform 
depth with vertical boundaries. Numerical solutions are presented 
for closed rectangular and circular basins and open rectangular 
basins. A computer program listing and a program user's guide are 
included. (GRA). 


13545 (SRD—113-76(Suppl.1)) RELAP4/MODS: a computer 
program for transient thermal-hydraulic analysis of nuclear reactors 
and related systems. User’s manual. Supplement 1, 
RELAP4/MODS, Update 2. Bruch, C.G. (ed.). (Idaho National En- 
gineering Lab., Idaho Falls (USA)). Aug 1976. Contract E(10-1)- 
1375. Sp. Dep. NTIS $3.50. 

RELAP4/MODS, Update 1 was released to the Nuclear 
Regulatory Commission in January 1976. Six months of extensive 
use of Update | has led to the identification and correction of a 
number of errors in the code, as well as some logic changes, addi- 
tional Evaluation Model (EM) checks, and one model revision. 
These changes have culminated in the release of an improved code 
identified as RELAP4/MODS, Update 2. The RELAP4/MODS in- 
terim User’s Manual (Interim Report SRD-113-76) reflected the 
Update | version of the code. The purpose of the supplement 
presented is to update the Interim User’s Manual for use with 
RELAP4/MODS, Update 2. Major differences between Updates | 
and 2 and the checkout of Update 2 are discussed. The final ver- 
sion of the User's Manual will be written in accordance with Up- 
date 2 and will be published as ANCR-NUREG 1335 during Sep- 
tember 1976. Annotation of the existing three volumes of the 
User's Manual to cross-reference this Supplement is recom- 
mended. 


13546 (WCAP—8853) Westinghouse ECCS: three-loop plant 
(17 x 17) sensitivity studies. Julian, H.V.; Tabone, C.J.; Thompson, 
C.M. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Ad- 
vanced Reactors Div.). 1976. vp. Westinghouse Electric Corp., 
Pittsburgh, PA. 

The report presents results of 3-loop plant (with 17 x 17 
fuel) sensitivity studies based on the October 1975 (10/75) version 
of the Westinghouse ECCS Evaluation Model. These studies will 
be referenced by applicable individual plant Safety Analysis Re- 
ports to aid in demonstrating compliance with the ECCS Ac- 
ceptance Criteria, 1OCFRS0.46. 


13547 (WCAP—8854) Westinghouse ECCS two-loop plant 
sensitivity studies (14 x 14). Delsignore, T.; Johnson, W.; Tome, A. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). Sep 1976. 
104p. Westinghouse Electric Corp., Pittsburgh, PA. 

The report presents the results of analyses performed for a 
representative two-loop plant with 14 x 14 fuel design which show 
the effects of increased upper head fluid temperature on calculated 
ECCS performance during a LOCA. These analyses use the Oc- 
tober, 1975 version of the Westinghouse ECCS Evaluation Model. 


13548 (XN—76-27(Suppl.1)) Supplementary information 
relating to Exxon Nuclear Company WREM-based generic PWR 
ECCS evaluation model update ENC-WREM-II. Supplement 1. 
(Exxon Nuclear Co., Richland, Wash. (USA)). Sep 1976. 7Ip. 
Exxon Nuclear Co., Inc., Richland, WA. 

The supplement to XN-76-27 provides the additional infor- 
mation relating to the ENC-WREM-II model requested by the U.S. 
Nuclear Regulatory Commission. A modification of the steam 
cooling model not covered by XN-76-27 is included. This modifi- 
cation provides a more realistic calculation at elevations signifi- 
cantly downstream of the ruptured node. 
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13549 (XN—76-44) Revised nucleate boiling lockout for ENC 
WREM-based ECCS evaluation models. Worley, L.C. (Exxon 
Nuclear Co., Richland, Wash. (USA)). Sep 1976. 30p. Exxon 
Nuclear Co., Inc., Richland, WA. 

Since the ENC-WREM codes use nucleate boiling correla- 
tions as an upper bound, they were used after CHF occurred if and 
when the transition boiling correlations yielded values greater than 
nucleate boiling. Although this use is conservative, the NRC has 
ruled that this violates 10 CFR 50, Appendix K, Section I.C.4.e. 
Exxon Nuclear Company has developed a modified heat transfer 
logic which is in full compliance with the law and which results in 
an insignificant change in cladding temperature. This model is 
discussed in the report presented. Plants previously analyzed with 
ENC-WREM codes are discussed on a case by case basis. 


13550 Emergency cooling apparatus for a pressure tube-type 
reactor system. Azuma, M. (to Hitachi Ltd.). Japanese Patent 
1974-8,679/B/. 18 Dec 1968. 3p. (In Japanese). 

When the reactor has a failure, a large quantity of cooling 
water must be fed quickly and accurately to the core. Atomic fuel 
is supplied to the pressure tube arranged in lattice form. The pri- 
mary cooling water flowing in the pressure tube is distributed by 
an undersite header. The high pressure water conduit from the 
high pressure tank is connected to a jet nozzle opened in the cool- 
ing water reserve tank. The cooling water in the tank is absorbed 
in accompanying action with the cooling water injected from the 
jet nozzle. The mixed cooling water is conducted to the undersite 
header through a pipe arrangement. When the pressure tube has a 
break-down, the signal of a sudden decrease in pressure of the pri- 
mary cooling water system causes valves to open simultaneously. 
The injection of high pressure water into the tank from the jet noz- 
zle causes the water in the cooling water tank to be absorbed in 
accompanying action, thus compensating the water loss from the 
damaged pressure tube. Furthermore, the above arrangement al- 
lows the water in the fuel reservoir to be supplied to meet the 
emergency, providing a large quantity of cooling water. Thus, the 
high pressure water tank can be safely maintained by providing a 
large quantity of cooling water and quickly feeding the water to 
the core. 


13551 Behaviour of LWR fuel rods during serious reactor ac- 
cidents. Results of an expert meeting. Fischer, M.; Fiege, A. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Projekt 
Nukleare Sicherheit). KFK Nachr.; 7: No. 3, 69(1975). (In Ger- 
man). 

Short communication only. 


13552 Analytic treatment of the fuel element behaviour during 
LWR accidents. Meyder, R. (Kernforschungszentrum Karlsruhe 
(F.R. Germany). Inst. fuer Reaktorentwicklung); Gulden, W. 
(Stuttgart Univ. (TH) (F.R. Germany)). KFK Nachr.; 7: No. 3, 31- 
33(1975). (In German). 

3 figs. Short communication only. 


13553 On the material behaviour of Zircaloy cladding tubes in 
a loss-of-coolant accident. Bocek, M.; Hofmann, P.; Leistikow, S.; 
Petersen, C. (Kernforschungszentrum Karlsruhe (F.R. Germany). 
Inst. fuer Material- und Festkoerperforschung). KFK Nachr.; 7: 
No. 3, 34-44(1975). (In German). 

21 figs. 

The investigations so far have shown that the plastic 
behavior of Zircaloy-4 is determined by multiple test conditions. 
Thus, besides the maximum temperature reached in a loss-of-coo- 
lant accident, the actual temperature changing rate at the phase 
boundary region a yields a + B will also decisively determine the 
plastic behavior of cladding tubes, just as the oxygen embrittle- 
ment must inhibit a further cladding expansion at temperatures 
above 900°C. Finally it seems that the cladding failure (bursting) 
can be far better determined from the inner states of the fuel rods 
than had been assumed so far. The treating of this problem seems 
all the harder the more complex the connections are. 


13554 Blow-down activity performed at the Scalbatraio Center 
of the Pisa University: comparison between experimental results and 
RELAP-3 calculations. Cerullo, N.; Oriolo, F.; Rosa, U.; Sani, R.; 
Vigni, P. (Pisa Univ. (Italy). Istituto di Impianti Nucleari). News!. 
ENEA Comput. Programme Libr.; 19: 167-197('975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

The facility for blowdown experiments at the Scalbatraio 
Center of the Pisa University and the experimental program are 
briefly described. The results of the tests have been compared with 
the output of calculations performed with RELAP-3 code. A large 
number of computer runs have been made varying bubble-gradient 
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ters, bubble velocity and contraction coefficient of leaks to 
evaluate the code’s sensibility and correlate the main blowdown 
parameters with different test conditions. 


13555 COSTANZA-Dragon: A code for safety analysis of 
H.T.G.R. Clusaz, A.; Mancini, G.; Vincenti, E. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre); 
Woloch, F. (Organization for Economic C ration and 
Development, Winfrith (UK). High Temperature Reactor Project). 
Newsl. ENEA Comput. Programme Libr.; 19: 359-379( 1975). 

From Seminar on computer programs for the analysis of 
one problems in thermal reactor safety; Ispra, Italy (23 Oct 

A thermohydraulics-neutronics Code COSTANZA has been 
developed for the transient analysis of high temperature reactor 
cores; its main characteristics are the use of two energy groups and 
of two geometrical dimensions (RZ). Redistribution of mass flow 
among the core channel population is accounted for. The develop- 
ment of the model has been carried out in order to enable the user 
to study the temperature transients in different HTGR fuel con- 
— Future developments and applications of the code are re- 
ported. 


13556 Use of Potential in the solution of compressible 
flow problems. Collier, W.D. (Central Technical Services, UKAEA, 
Risley). Newsl. ENEA Comput. Programme Libr.; 19: 42-60( 1975). 

From Seminar on computer programs for the analysis of 
— problems in thermal reactor safety; Ispra, Italy (23 Oct 

). 

Many physical phenomena are described by Potential 
Theory and closely allied equations, including non viscous, incom- 
pressible flow. How Potential Theory may be extended to com- 
pressible flow and examples of its use are described. The resulting 
program has been used to assess the effects of the sudden depres- 
surisation of a pressure vessel. 


13557 NICKY - A computer programme for the analysis of 
blowdown transients of nuclear power reactors in an equilibrium 
approximation. Forti, G. (Commission of the European Communi- 
ties, Ispra (Italy). Joint Research Centre). Newsl. ENEA Comput. 
Programme Libr.; 19: 7-23(1975). 

From Seminar on computer programs for the analysis of 
—_ problems in thermal reactor safety; Ispra, Italy (23 Oct 

). 

An equilibrium model is proposed for the blowdown phase 
of LOCA in the primary circuit of a water cooled nuclear reactor. 
The pressure transient is evaluated for the whole primary circuit 
considered as a single volume. Moody's formulation for maximum 
leak flow in chocked conditions is utilized. The independent varia- 
ble in the calculation is pressure, while time increments are 
derived as dependent variable. Energy and mass continuity equa- 
tions are then solved for a number of nodal volumes in the primary 
circuit, together with the state equation for the coolant at ther- 
modynamic equilibrium in each node. The momentum equations 
are ignored for an open tree circuit, and only one recirculation 
equation for every closed loop of the circuit is considered, impos- 
ing the total recirculation rate according to the specification of the 
pumps acting on each loop. The mass flows in all the connections 
of the circuit are deduced, together with the enthalpy and mass in- 
ventory in each node for every depressurization step. A simple 
model for phase separation and phase slippage specifies the enthal- 
py of the connections at each step. The NICKY programme solv- 
ing the equations of the model is in a testing state, and only 
preliminary results are presented. 


13558 Computer codes for the study of the loss of coolant ac- 
cident in PWR reactors. Gomolinski, M.; Menessier, D.; Tellier, N. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Surete Nucleaire). Newsl. ENEA Comput. Pro- 
gramme Libr.; 19: 62-80( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Itlay (23 Oct 
1974). 

The CEA has undertaken a large program to study the con- 
sequence of a LOCA on the core of a PWR. Experiments and the 
development of the calculations means are described. Several ex- 
periments such as OMEGA, ERSEC and PHEBUS tests, which 
— data to check the computer codes, are outlined briefly. 

‘or analysis of the LOCA of a PWR, a series of computer codes, 
which are at present in use or under development, are linked with 
each other. codes are DANAIDES for blowdown, CERES for 
refill and reflood, THETA-1B and FLIRA for heat up calculation 
during the blow-down and the reflooding period respectively. 
FLIRA-PASTEL, a combination of FLIRA and PASTEL which 
calculate the stress and deformations of material using the finite 
element method, will be used in place of FLIRA. The basic models 
and flowcharts of the above codes are described. 
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13559 Calculation of the behavior of water reactor fuel rods 
during a coolant accident with SSYST Safety System. Gulden, W.; 
Ehnis, L.; Ruehle, R.; Unger, H. (Stuttgart Univ. (TH) (F.R. Ger- 
many). Inst. fuer Kernenergetik ); Kirsch, D. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Projekt 
Nukleare Sicherheit). News/. ENEA Comput. Programme Libr.; 19: 
324-339( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

SSYST is a modular system for reactor-safety-analysis. It 
consists of more than 80 modules among them are those concern- 
ing blowdown and meltdown. A typical PWR loss of coolant ac- 
cident was calculated. Main emphasis was put on the calculation of 
the clad behavior during thermal-hydraulic transients, especially 
with respect to the deformation analysis. The results are discussed. 


13560 Analysis of moderator feedback effects on rapid power 
burst by EUREKA. Ishikawa, M.; Ohnishi, N.; Kanbayashi, Y. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment); Kuge, Y. (Japan Atomic Power Co.); 
Takeuchi, E. (Chubu Electric Power Co. Inc., Nagoya (Japan)). 
Newsl. ENEA Comput. Programme Libr.; 19: 382-396( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

The moderator feedback reactivity has been considered to 
be too small to control fast power excursions because of the time 
lag of heat transfer from fuel to coolant. However, a significant 
reactivity feedback effect by moderator heating at fast power ex- 
cursion has been demonstrated in the SPERT-III E-core experi- 
ments. Various analyses of the SPERT-III E-core experiments were 
performed to determine the reactor transient behavior by a reactor 
kinetic code EUREKA, which has been developed for predicting 
neutronic, thermal and hydrodynamic behavior in light water 
power reactors. The results of the EUREKA analysis are in excel- 
lent agreement with the experimental results in the range 10 to 20 
percents with regard to transient power, burst energy and reactor 
period. In these analyses, effect of the moderator feedback reac- 
tivity on fast transient behavior has been investigated for various 
operating conditions, such as cold-startup, hot-standby and power 
operating condition. 


13561 Present status of the blowdown code BRUCH. Karwat, 
H. (Technische Univ. Muenchen, Garching (F.R. Germany). Lab. 
fuer Reaktorregelung und Anlagensicherung). Newsl. ENEA Com- 
put. Programme Libr.; 19: 102-131( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

The present status and the important features of the blow- 
down code for a PWR, BRUCH-D version 04 which is presently in 
use, are described. The code is to investigate the depressurization 
process, fluid dynamic situation in the core, the fuel temperature 
and the core mass flow as influenced by important primary system 
components such as steam generators, pumps etc. The code is a 
multinode point model with a fixed node arrangement. It makes 
use of the basic fluid dynamic equations describing the mass, ener- 
gy and volume conservation as well as the momentum equation 
and the equation of state with appropriate assumptions. The core 
heat generation and heat transfer to the fluid is simulated by a 
given number of average fuel rods with up to 20 axial segmenta- 
tion independent of the axial subdivision of the core fluid region. 
In parallel up to 5 types of the fuel rods can be studied. The pump 
behaviour is specified by input. For the break flow, the code pro- 
vides three models; Bernoulli, homogeneous and moody. The im- 
plicit-explicit method IMEX is used for the integration of the dif- 
ferential equations. An example for application of BRUCH-CS to an 
experiment which is for a BWR but has some basis of BRUCH-D is 
also shown. 


13562 Results of a comparative calculation between BRUCH-D 
and RELAP-3 for a ty PWR. Liesch, K.J. (Technische Univ. 
Muenchen, Garching (F.R. Germany). Lab. fuer Reaktorregelung 
und Anlagensicherung); Schuetzle, R. (Stuttgart Univ. (TH) (F.R. 
Germany). Inst. fuer Kernenergetik). Newsl. ENEA Comput. Pro- 
gramme Libr.; 19: 135-165(1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

The objective of this study is to simulate, as identically as 
possible, a definite reference case with two different computer 
codes, BRUCH-D and RELAP-3. The comparison is based upon 
data for a modern 3540 MW(t) PWR. A cold leg and a hot leg 
double ended break were simulated. Considering the differences in 
certain physical models used by the two codes, input data and op- 
tions were so adjusted, with special care on the discharge 
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mechanism, pump model, friction coefficients, DNB prediction, 
two phase model etc., in order to give the most similar results. The 
calculational results showed rather good agreements. In certain 
areas, differences were observed, however, they could be explained 
either quantitatively or qualitatively. Despite several problems, it 
can be concluded that both codes calculated reasonably compara- 
tive results. 


13563 Experiences of RELAP-3 for analysis of blowdown ex- 
periments in Japan. Ohnishi, N.; Ishikawa, M.; Akimoto, M.; 
Sobajima, M.; Shimizu, S. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment); Ozeki, M. (Mitsui 
Shipbuilding and Engineering Co. Ltd., Tokyo (Japan)). News. 
ENEA Comput. Programme Libr.; 19: 200-232( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

A series of calculations was made to examine the predictive 
capabilities of the computer code RELAP-3 on the blowdown tests 
carried out by the Japan Atomic Energy Research Institute, the 
Electrotechnical Laboratory of Tokyo, the Japan Nuclear Ship- 
building Association and the Battelle Institute in West Germany. 
Calculated results with RELAP-3 were compared with the results 
of those blowdown tests in regard to time histories of pressure, 
temperature and residual water. The comparisons indicated that 
agreement between analytical and experimental results was 
generally excellent, however, calculated results are very much de- 
pended on the values of discharge coefficient and bubble escape 
velocity which are given as input data. It was found from these 
analyses that the discharge coefficient ranging from 0.6 to 0.8 and 
the bubble escape velocity ranging from 1.0 to 3.0 ft/sec give 
generally good agreement with the experimental results. 


13564 Improved momentum balance calculation in RELAP-3. 
Comments on the shortcomings of the nodal method in the 
hydrodynamics calculations. Rouhani, Z. (Aktiebolaget Atomener- 
gi, Studsvik (Sweden)). Newsl. ENEA Comput. Programme Libr.; 
19: 234-257(1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

A derivation of the complete momentum balance for inclu- 
sion in RELAP-3 and some essential aspects of the methods used 
for transient hydrodynamics calculations are described. Arguments 
are presented that show the inhearent weakness of the nodal 
method and the necessity of some additional improvements, 
besides a completed momentum balance, in these calculations. 


13565 Scope of the code development in JAERI for the LOCA- 
ECCS evaluation of light water reactors. Sato, K.; Akimoto, M.; 
Kobayashi, K.; Namatame, K.; Asahi, Y.; Abe, K. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Newsl. ENEA Comput. Programme Libr.; 19: 342- 
356( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

LOCA-ECCS evaluation code systems for BWR and PWR 
have been under development in JAERI. The system for BWR 
consists of ALARM-B for blowdown and core thermohydraulics, 
SCORCH-B for heat up and another two codes for reflooding and 
small break analysis. The system for PWR consists of DEPCO- 
MULTI for subcooled decompression, ALARM-P for blowdown, 
ASCOT for two dimensional core thermohydraulics and heatup, 
and another two codes for reflooding and small break analysis. 
Basic models and present status of development of these codes, as 
well as a few examples of results are described. 


13566 RELAP-4. Sullivan, H.H. (USAEC Directorate of 
Licensing, Washington, D.C.). Newsl. ENEA Comput. Programme 
Libr.; No. No. 19, 286-318( 1975). 

From Seminar on computer programs for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

RELAP-4 is a digital computer program, written in FOR- 
TRAN IV, developed to describe the behavior of water-cooled 
nuclear reactors subjected to postulated transients such as those 
resulting from loss of coolant, pump failure, or power excursions. 
The program calculates fluid conditions such as flow, pressure, 
mass inventory, and quality; thermal conditions such as surface 
temperatures, temperature profiles, and energy distributions; and 
heat fluxes in power generating and dissipating elements. The pro- 
gram also calculates reactor power, decay heat, and reactivity. In 
addition to describing transients in boiling-water and pressurized- 
water reactors, the program is sufficiently versatile to describe 
transients in experimental thermal-hydraulic systems. 
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13567 Different approach to hydraulic calculations for loss of 
coolant accident analysis. Turner, W.J.; Trimble, G.D. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights). Newsl. ENEA Comput. Programme Libr.; No. No. 19, 26- 
40(1975). 

From Seminar on computer pregrams for the analysis of 
certain problems in thermal reactor safety; Ispra, Italy (23 Oct 
1974). 

Most LOCA analysis codes suffer from one or more of the 
following problems: inadequate slip, momentum flux term 
neglected, or very short time steps required. The method used in 
the code NAIAD overcomes all these problems: any of a number 
of slip models can be used, the momentum flux term is correctly 
treated and any size time step may be used. The treatment of the 
momentum flux has been checked against Fauske critical flow 
pressure gradient measurements. The code has been used to simu- 
late the 16 blowdown and channel blockage experiments per- 
formed by Premoli. The results are presented in detail for one of 
these blowdown experiments and the importance of the momen- 
tum flux term in the calculation is examined. 


13568 After heat from fission products. Nakajima, R. (Hosei 
Univ., Tokyo (Japan)); Takahashi, S.; Yamada, M.; lijima, S.; 
Otake, I. Nippon Genshiryoku Gakkaishi; 17: No. 1, 3-22(Jan 
1975). (In Japanese ). 

The problem on ‘‘after heat from fission products’’ has 
recently attracted wide attention from the points of nuclear safety, 
transportation of spent fuel, nuclear core design, and shielding 
design. After heat from fission products is measured by calorimeter 
method, or 6 ray method and y ray method, and approached by 
statistical and summing-up calculation. The rate of after heat from 
fission products is different according to the kinds of nuclides of 
the fission products, therefore problems arise in association with 
after heat from fission products in the case of LWRs (PWR or 
BWR), FBR or other type of reactors. Some of the design criteria 
concerns reactor heat removal in case of abnormal operational 
conditions. It is very important to analyze the rate of after heat 
from fission products in case of planned plant interruption, unusual 
interruption (or reactor isolation due to abnormal plant condition), 
loss of coolant accidents, and the problems in short term cooling 
or long term cooling of LMFBRs from the point of nuclear plant 
safety. The precise numerical evaluation of after heat from fission 
products is at the first stage of quantitative treatment. 


13569 Results of clinical and hygienic observations of labour 
conditions and the state of health of personnel at research reactor 
facilities. Moiseitsev, P.I.; Denisova, E.A.; Korlyakova, E.A.; 
Sizikova, N.V. At. Energ. (USSR); 38: No. 2, 90-93(Feb 1975). 
(In Russian). 

For English translation see the journal Sov. J. At. Energy. 

Complex studies of operating conditions and health status of 
the personnel employed in research reactors or in critical assembly 
have been undertaken in order to define more precisely the regula- 
tions, requirements, and norms of radiation safety to be applied 
during the designing and operation of various facilities. The main 
potential sources of external radiation, dose rates for gamma radia- 
tion, neutron fluxes, and maximum annual doses received by per- 
sonnel under normal reactor operation have been determined. 
Clinical physiological studies have shown that the health of the 
personnel employed at nuclear reactors is satisfactory. 


13570 Nuclear safety research reactor program for reactivity- 
initiated accident in Japan. Ishikawa, M.; Hoshi, T. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Karyoku Genshiryoku Hatsuden; 26: No. 4, 391-398(Apr 
1975). (In Japanese ). 

NSRR plan is the first experiment in Japan in which fuel 
destruction actually takes place. Reactivity accidents are simulated 
by pulse output, and test fuel is destroyed actually in a reactor, in 
order to reveal the fuel destruction and the accompanying 
phenomena and to affirm the safety of the atomic reactor and the 
fuel, as well as to obtain the data necessary for the development of 
fuel and the design of reactors. 


13571 Concept for the injection of coolant into the pressure 
vessel of a LWR reactor. Kafka, P. German(FRG) Patent 
2,400,055/A/. 3 Jul 1975. 1 1p. (In German). 

2 figs. 

In LWR reactors, safety injection and recooling are done in 
such a way that the thermodynamic processes are affected in the 
course of a loss-of-coolant accident. Optimal cooling conditions in 
the reactor core with the smallest possible amounts of emergency 
cooling water are achieved with high reliability. For this, the emer- 
gency cooling water is injected directly into the reactor core by 
way of a special pipeline system with the aid of a hydraulically 
operable control element. It is controlled by pressure differences 
between two zones of different pressure in the reactor pressure 
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vessel. Control by pressure in two separate zones by way of servo 
drives is also possible. 


13572 Aseismatic experiment of high temperature gas cooled 
reactor core structure. I. Ishizuka, H. (Fuji Electric Co. Ltd., 
Yokosuka, Kanagawa (Japan). Central Research Lab.); Ide, A.; 
Hayakawa, H. Fuji Jiho; 48: No. 8, 447-453(Aug 1975). (In 
Japanese). 

High temperature gas-cooled reactors (HTGR) are expected 
to be applied as process heat sources for direct steel making and 
gas turbine power generation. Japan Atomic Energy Research In- 
stitute has been performing a design study for a multipurpose 
HTGR with graphite block fuel. Fuji Denki K.K. has received the 
order for the conceptual design of the HTGR and a safety study of 
the graphite block type core structure against earthquake has been 
carried out. The core structure shows some non-linear vibration 
performance because of some clearance between blocks for con- 
venience of refueling and thermal expansion in operation. 
Aseismatic research consists of the following processes: measure- 
ment of mechanical and structural properties of graphite blocks 
such as Young’s modulus, density, internal attenuation constant, 
frictional coefficient, surface hardness, and surface roughness: 
dynamic behavior of blocks in case of simple and multiple collision 
should be at first obtained, one dimensional response and plane 
vibrational response should be clarified, then the row of columns 
of graphite blocks, partial models of the core structure and a full 
scale model of three dimensional core structure should be tested 
regarding the response against some suitable simulated earthquake 
motion. Some computer codes for seismic analyses of collision, 
eigenvalue andresponse to vibration were developed, and will be 
verified with experimental results. 


13573 System for the automatic switching off feeding between 

two parallel lines of an emergency cooling system for water-cooled 

nuclear reactors. Fruth, H.; Goedel, W. (to Siemens A.G.). Ger- 

eniaae Patent 2,063,674/B/. 21 Aug 1975. 3p. (In German). 
igs. 

The safety feeding of a PWR design is described. This is di- 
vided into two lines to increase the safety so that if one of the lines 
breaks it is automatically switched over to the other line, the 
switching over taking place via a piston-guided three-way valve. A 
high-pressure pump is placed in front of the three-way valve while 
the two lines leading off open out in the low-pressure feedpipe. 
The driving piston is connected on both sides with a line each via 
a control pipe. The valve plate normally rests on the lower valve 
seat due to gravitational effect. The three-way valve thus works 
without any help. For further safety, two three-way valves can be 
connected one behind the other where if one should fail, one can 
switch over to other. 


13574 Safety catching device for pipe lines in missile shielding 
cylinders of nuclear power plants. Hering, S.; Doll, B. (to Kahle 
(P.)  Rohrleitungsbau G.m.b.H.). German(FRG) Patent 
2,426,557/B/. 28 Aug 1975. 2p. (In German). 

1 fig. 

The safety catching device for pipes in the missile shielding 
cylinders consists of a flexible steel cable surrounding the pipe in a 
distance in U-shape. The arrester cable - which works as a spring 
and is freely movable in all directions - is attached to the cylinder 
wall. For this, the ends of the cable are primarily fastened to 
anchor boxes which are then inserted in a stay tube with the same 
axis as the cable ends. The anchor boxes are fastened to the outer 
wall of the missile shielding cylinder by anchor bolts and holding 
plates. 


13575 Frequency of undulations on a falling water film. 
Yoshioka, K.; Hasegawa, S. (Kyushu Univ., Japan). J. Nucl. Sci. 
Technol. ( Tokyo); 15: No. 9, 543-549(Sep 1975). 

The configuration of the film surface was observed by mea- 
suring the changes in the film thickness by means of a capacitome- 
ter. The flow regime was.in the range of turbulent flow region, in 
which the undulations occur prominently and travel down along 
with the fluid film. The endulations proceed downward in an al- 
most fixed pattern. The frequency of the passage of crests ob- 
served from a fixed point was evaluated from power spectral analy- 
sis to be about 20 to 30 Hz, and this value changed very little with 
the Reynolds number and with heat flux applied to the falling 
liquid film. It is shown that this constancy of observed frequency is 
related to the fact that the large undulations move at the same 
velocity as the bulk of the fluid film, and that the speed of 
propagation is corresponding to a group velocity for ripples on the 
film surface. 

13576 Heat transfer to falling water film on a vertical surface. 


Yoshioka, K.; Hasegawa, S. (Kyushu Univ., a. J. Nucl. Sci. 
Technol. (Tokyo); 12: No. 10, 618-625(Oct 1975). 
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The test section was made of stainless steel tube 13 mm in 
outside diameter and 1,500 mm long. It was found that a nearly 
constant heat transfer coefficient was obtained for the lower half 
of the test section covering a length of about | m, which was 
direct-heated by electric current. The resulting values of the Nus- 
selt number in this region were correlated to the Reynolds number, 
and the plots fell in a region intermediate between those given by 
Wilke and by McAdams. An analytical model taking account of 
the undulation on the film surface is proposed. The predictions 
= the model give fairly good agreement with the experimental 

ata. 


13577 (XN—75-36(NP)-A and Suppl.!) Spray cooling heat 
transfer phase I test results ENC: 8 x 8 BWR fuel, 60 and 63 active 
rods. Interim report. Gaines, S.F.; Leach, C.E.; Barkhurst, DJ. 
(Exxon Nuclear Co., Richland, Wash. (USA)). 13 Oct 1975. 87p. 
Exxon Nuclear Co., Inc., Richland, WA. 

The first-phase test results of a contemplated two-phase test 
program are presented. The purpose of the test program is to con- 
firm the spray cooling heat transfer performance of the Exxon 
Nuclear Company (ENC) 8 x 8 BWR fuel design under conserva- 
tively represented loss-of-coolant-accident (LOCA) conditions. 
The test fuel assembly is a geometric mock-up of the & x 8 design 
with 63 potentially active rods, of which three rods located toward 
the center can be deactivated to simulate the ENC 8 x 8 design 
with four centrally located inert rods. The channel and adjacent 
hardware provide a mockup of the fuel assembly channel/control 
rod configuration. However, since the thermal boundary conditions 
that may exist in the reactor during a LOCA are not exactly simu- 
lated, the fuel assembly temperature achieved in these tests is not 
intended to be representative of the expected fuel assembly tem- 
perature during LOCA. The heat transfer coefficients and inert rod 
wetting front data derived from the tests should be representative 
of reactor coefficients and wetting because the difference in boun- 
dary conditions is taken into account in the models. Wherever 
possible, conditions expected to exist in the hot assembly during 
spray cooling have been simulated in the tests. 


13578 Evaluation of plutonium oxide aerosol release from an 
LMFBR in a hypothetical accident. Nishio, G.; Kitani, S.; Takada, 
J. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Nucl. Eng. Des.; 34: No. 3, 417-428(Nov 
1975). 

This work was undertaken to prepare a computer code for 
the hazard evaluation of plutonium oxide aerosol released to the 
atmosphere in the event of a hypothetical accident in a 50 
MW(th) scale LMFBR. The reactor building structure consists of 
semi-double containments as follows: the primary containment has 
a large volume in comparison with the secondary annular contain- 
ment in which a part is connected to the atmosphere through an 
emergency filter system. Sodium oxide aerosol containing PuO,- 
UO, fuel, fission products and structural steel agglomerates quickly 
by coagulation due to its high concentration. Simultaneously, the 
aerosol concentration decreases due to settling, plating and ther- 
mophoresis. Using the present code, the amount of PuO, aerosol 
leakage to the atmosphere was evaluated. 


13579 HTGR core auxiliary cooling system availability and re- 
liability. Solomon, K.A. (NUS Corporation, Consulting Division, 
Sherman Oaks, California 91423, USA); Okrent, D.; Kastenberg, 
W.E. (California Univ., Los Angeles (USA). Dept. of Energy and 
Kinetics). Nucl. Eng. Des.; 34: No. 3, 403-415(Nov 1975). 

Using fault tree techniques, a quantitative estimate is made 
to predict both the start-up availability and operational reliability 
of the core auxiliary cooling system (CACS) of an HTGR follow- 
ing the postulated, simultaneous occurrence of a design basis 
depressurization accident (DBDA) and the complete loss of main 
loop cooling (LOMLC). The effects of a postulated, concurrent 
loss of offsite power are considered as well. Several potential com- 
mon mode failures are identified. The limited availability of data 
presents a problem to numerical evaluation and estimates of uncer- 
tainty are at best crude. To provide a basis for measure of this un- 
certainty, the fault trees were solved using, on a consistent basis, 
either ‘optimistic’ failure rates, ‘pessimistic’ failure rates, or mean 
values (the geometric mean). Generally, about 80% of the failure 
rate data was larger than the ‘optimistic’ value, while only 20% 
was larger than the ‘pessimistic’ value. 


13580 An analysis of rewetting of a nuclear fuel rod in water 
reactor emergency core cooling. Yeh, H.-C. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Nuclear Energy Systems Div.). Nucl. 
Eng. Des.; 34: No. 3, 317-322(Nov 1975). 

An exact solution of the quasi-steady two-dimensional con- 


duction equation for the rewetting of a nuclear fuel rod in water 
reactor emergency core cooling is obtained for a cylindrical rod 
geometry. The analysis adopts the conventional model of two heat 
transfer regions: zero heat transfer coefficient over the dry surface 
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and a constant heat transfer coefficient over the wetted surface. 
Both the wet front velocity and the temperature distribution in the 
rod are computed. The present solution is valid over the whole 
range of Biot number. 


13581 Formation of volatile radioiodine compounds in sodium 
pool burning. Kitani, S.; Takada, J.; Nishio, G.; Shiratori, T. (Japan 
Av. Energy Res. Inst., Tokai-mura). J. Nucl. Sci. Technol. (Tokyo); 
12: No. 11, 717-721(Nov 1975). 

In the case of an LMFBR accident, some radioiodine in the 
sodium coolant may be transported into the gas phase and act in 
common with sodium oxide aerosol. Reactor-grade sodium with 
sodium iodide tagged with "I in an amount of about | ppm was 
burned by heating in a closed vessel containing air. Most of the 
iodine released into the gas phase took the form of aerosol, but 
some amount remained in vaporous state. It was determined by 
Maypacks and radio-gaschromatography that the volatile 
radioiodine compounds were of organic form. The proportion of 
organic iodide referred to total airborne iodine in the present ex- 
periments falls within the experimental data on what will be 
formed in a loss of coolant accident involving a light water reactor. 
It is concluded that volatile iodine formation would present similar 
aspects under accidental conditions affecting both LWR and FBR, 
though the mechanisms governing the two cases would be dif- 
ferent. 


13582 Rational determination of the operational basis 
earthquake and its impact on overall safety and cost of nuclear 
facilities. Stevenson, J.D. (Case Western Reserve Univ., Cleveland, 
Ohio (USA)). Nucl. Eng. Des.; 35: No. 2, 327-333(Dec 1975). 

The purpose of this paper is to show by a review of actual 
US site seismological history that the definition of the Operational 
Basis Earthquake (OBE) as a dependent of the Safe Shutdown 
Earthquake (SSE) is not necessarily compatible with the operating 
life definition. In addition the paper will show that for the majority 
of structures and mechanical components the dependent variable 
OBE rather than the independent variable SSE controls design and 
cost of construction. This condition suggests it should be the OBE 
rather than the SSE site intensities which merit the prime attention 
of the seismologist in defining seismic site parameters. 


13583 Analytical model for displacement velocity of liquid film 
on a hot vertical surface. Yoshioka, K.; Hasegawa, S. (Kyushu 
Univ., Japan). J. Nucl. Sci. Technol. (Tokyo); 12: No. 12, 735- 
741(Dec 1975). 

A two-dimensional heat conduction model is developed for 
evaluating the velocity of the liquid front, which takes account of 
the heat, removal by ordinary flow boiling mechanism. In the anal- 
ysis, the maximum heat flux and the calefaction temperature are 
taken up as parameters in addition to the initial dry heated wall 
temperature, the flow rate and the velocity of downward progress 
of the liquid front. The temperature profile is calculated for vari- 
ous combinations of these parameters. Two criteria are proposed 
for choosing the most suitable combination of the parameters. One 
is to reject solutions that represent an oscillating wall temperature 
distribution, and the second criterion requires that the length of 
the zone of violent boiling immediately following the liquid front 
should not be longer than about | mm, this value being deter- 
mined from comparisons made between experiment and calcula- 
tion. Application of the above two criteria resulted in reasonable 
values obtained for the calefaction temperature and the maximum 
heat flux, and the velocity of the liquid front derived therefrom 
showed good agreement with experiment. 


13584 Fragmentation course of a hot melt in water, described 
in a steam bubble collapse model. Benz, R.; Froehlich, G.; Unger, 
H. (Stuttgart Univ. (TH) (F.R. Germany). Inst. fuer Kernener- 
getik). pp 252-255 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 1 tab.; 5 refs. Short communication only. 


13585 Experimental verification of the hydraulic model in the 
subchannel code BOBL 4; effects of bowing and grids. Bloemen, 
H.A.; Bogaard, J.P.A. van den; Heil, J.A.; Hoornstra, J.; Putten, 
A.P.W.M. van der (Stichting Reactor Centrum Nederland, Petten). 
pp 43-46 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
ection 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 1 tab.; 2 refs. 

To investigate the bowing process in a fuel element a pro- 
gram named BOBL has been developed. This code describes the 
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interaction between mass flow, temperature and bowing in a bun- 
dle geometry. To investigate the hydraulic subprogram of the 
BOBL code water experiments have been performed in a bundle 
with straight and prebowed rods without heating. 


13586 Experimental determination of the instationary heat 
transfer value in a containment during a loss-of-coolant accident. 
Boehm, B. (Battelle-Institut e.V., Frankfurt am Main (F.R. Ger- 
many)). pp 179-182 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs. 

The experimental results are used to check and, if necessa- 
ry, modify the existing computer programs. 


13587 Fundamentals and applications of systems reliability 
analysis. Boesebeck, K.; Heuser, F.W.; Kotthoff, K. (Institut fuer 
Reaktorsicherheit der Technischen Ueberwachungs-Vereine e.V., 
Koeln (F.R. Germany)). pp 687-690 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construction and 
operation of nuclear power plants and their components. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 3 refs. 

A survey is given on the application of methods of reliability 
analysis to assess the safety of nuclear power plants. Possible state- 
ments of reliability analysis in connection with specifications of the 
atomic licensing procedure are especially dealt with. Existing 
specifications of safety criteria are additionally discussed with the 
help of reliability analysis by the example of the reliability analysis 
of a reactor protection system. Beyond the limited application to 
single safety systems, the significance of reliability analysis for a 
closed risk concept is explained. 


13588 The evaluation method ‘reliability analysis’ in practice. 
Breiling, G. (Babcock - Brown Boveri Reaktor G.m.b.H., Mann- 
heim (F.R. Germany)). pp 691-694 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construction and 
operation of nuclear power plants and their components. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 5 refs. 

The ‘reliability analysis’ has by now become a firmly 
established method for the evaluation of technical systems. There 
are two main fields of application for this method: a) systems anal- 
ysis on the basis of the technical risk inherent in the system, b) 
evaluation of the system, planning details and techniques, etc. on 
the basis of reliability analyses and the parameters determined in 
these analyses. 


13589 Core catcher cooling for a gas-cooled fast breeder. Dalle 
Donne, M.; Dorner, S.; Schretzmann, K. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Inst. fuer Neutronenphysik und Reak- 
tortechnik). pp 941-944 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 4: Reactor concepts and economics. Eg- 
genstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

7 refs.; 3 figs. 

Water, molten salts, and liquid metals are under discussion 
as coolants for the core catcher of a gas-cooled fast breeder. It is 
stated that there is still no technically mature method of cooling a 
core melt. However, the investigations carried out so far suggest 
that there is a solution to this problem. 


13590 Experiments on the thermal interaction between molten 
UO, and sodium in power transients on electrically heated fuel rods. 
Deckers, H.; Drexler, H.; Gross, S.; Lehning, H.; Piel, D.; Reiser, 
H. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). pp 216-219 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 3 refs. Short communication only. 


13591 Results of out-of-pile experiments to investigate the pos- 
sibilities of cooling a core melt with internal heat production. Fieg, 
G. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 268-271 of In Reactor 
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conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 1 tab.; 6 refs. 

After serious hypothetical reactor accidents, melted core 
materials with internal heat production can occur in large quanti- 
ties. A retention of these molten core masses within the contain- 
ment must be ensured. The knowledge of the heat transport from 
volume-heated layers is necessary to clarify this matter. 


13592 Lead-water experiments on the fragmentation in steam 
explosions. Froehlich, G.; Mueller, G.; Unger, H. (Stuttgart Univ. 
(TH) (F.R. Germany). Inst. fuer Kernenergetik ). pp 256-259 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reac- 
tor design and experiments. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

7 figs.; 2 refs. 

The effect of the interaction between melted structural parts 
or fuel and water in hypothetical loss-of-coolant accidents is 
discussed. As the detail processes here are not yet explained, the 
interaction between coolant and melt was simulated and _ in- 
vestigated by means of lead-water experiments in order to be able 
to understand the course of these processes by means of simple ex- 
periments. 


13593 Analysis of hypothetical nuclear excursions in the exter- 
nal core retention system. Froehlich, R.; Kussmaul, G.; Schmuck, 
P. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 288-291 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 2 tabs.; 2 refs. 

The core catcher system of the SNR 300 is outside the reac- 
tor tank. The probability of recriticality phenomena is reduced by 
its design, but the licensing procedures still call for the analysis of 
strong recriticality phenomena in the core catcher system outside 
the reactor tank in order to achieve a better understanding of the 
possible physical effects and to get to know the safety limits of the 
system. At the bottom.of the core catcher there is a fuel cylinder. 
Another fuel cylinder (with the same axis) is dropped from a 
height of 250 cm. The two cylindrical masses are immersed in 
sodium, but a free fall is assumed since the possibility cannot be 
excluded that the reactor bottom may be empty or only partially 
filled with sodium. It was found that under these conditions the 
strongest excursions may be expected in those cases where prompt 
criticality does not occur until just before the two partners meet. 


13594 First results of test calculations using a programme for 
the coupled determination of fluid and structural dynamic 
processes; fluid dynamics. Grillenberger, T. (Technische Univ. 
Muenchen, Garching (F.R. Germany). Lab. fuer Reaktorregelung 
und Anlagensicherung). pp 23-26 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section |: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 5 refs. 

A description of the modified DAPSY program for the 
simulation of pressure wave propagation processes and strongly in- 
stationary flow processes is presented. 


13595 Recalculation of the experiment DWR-2R (BMFT) of the 
research project RS 16 using the programme LECK. Gruber, P.; 
Hughes, G. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 
19-92 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Sec- 
tion 1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs. 

The digital computer ramme LECK, developed by 
KWU for the Sasiels of cael ny hydraulic, and thesnedynamis 
processes in reactor coolant loops, was used for a recalculation of 
the blowdown experiment No. DWR-2R carried out by the Bat- 
telle-Institut, Frankfurt. This experiment had been carried out on a 
steel vessel 11.2 m high which contained water of a pressure of ap- 
proximately 136 bar and a temperature of approximately 282°C at 
the beginning of the experiment. 
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13596 Simulation of dynamic pressure differences in full-pres- 
sure containments after a -coolant accident. Comparison 
between theoretical and experimental results. Mansfeld, G. 
(Technische Univ. Muenchen, Garching (F.R. Germany). Lab. 
fuer Reaktorregelung und Anlagensicherung). pp 175-178 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reac- 
tor design and experiments. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 8 refs. 

Since June 1974, tests have been made on a model contain- 
ment to simulate loss-of-coolant accidents in a multiply subdivided 
full-pressure containment. In the present work, experimentally 
determined results of the main tests Cl to C5 with the computer 
programmes ZOCO VI, DDIFF and the newly developed computer 
programme COFLOW, are compared. The study is to show that 
the instationary flow-mechanical processes in the starting phase of 
blowdown, i.e. the dynamic effects of the two-phase two-com- 
ponent flow, must not be neglected in the determination of the 
dynamic pressure differences in a multiply subdivided full-pressure 
containment. 


13597 Concepts, aims, and methods of reliability engineering. 
Memmert, G.; Kamarinopoulos, L.; Richter, G. (Technische Univ. 
Berlin (F.R. Germany). Inst. fuer Kerntechnik). pp 683-686 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

A comparison of simulation, semisimulation and analytic 
digital programs in reliability engineering is presented. 


13598 Assessment of properties for the LWR core meltdown 
programme. Nazare, S.;  Ondracek, G.; Schulz, B. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). pp 248-251 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 24 refs. 

The program covers (1) Material values, core melting pro- 
gram and nuclear safety, (2) the state of knowledge of the material 
composition of core melts, (3) estimated properties of corium 
(heat capacity, thermal conduction, viscosity ). 


13599 First results of test calculations using a programme for 
the coupled determination of fluid and structural dynamic 
processes; structural dynamics. Oecesterle, B. (Technische Univ. 
Muenchen, Garching (F.R. Germany). Lab. fuer Reaktorregelung 
und Anlagensicherung). pp 27-30 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 2 refs. 

A finite element structural dynamics program is described 
which meets the following requirements: (1) Exact conversion of 
the dynamic pressure load distributed over an element into dis- 
crete loads on the nodes, (2) elimination of the degrees of 
freedom not necessary for an efficient calculation, and (3) an in- 
tegration procedure for the calculation of the time history of the 
structural dislocations. 


13600 Gas explosions and their effects on important safety-rele- 
vant reactor components. Pfoertner, H.; Schneider, H. (Institut fuer 
Chemie der Treib- und Explosivstoffe, Pfinztal-Berghausen (F.R. 
Germany)); Behrens, K. (Fraunhofer-Gesellschaft zur Foerderung 
der Angewandten Forschung e.V., Freiburg im Breisgau (F.R. Ger- 
many). Ernst-Mach-Institut). pp 183-186 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 
2 figs. Short communication only. 


13601 Pressure wave loads on the primary loop (SNR 300) in 
consideration of elastic-plastic pipe wall deformation. Pollak, R. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). pp 292-295 of In Reactor con- 
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ference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 3 refs. 

In the framework of the safety studies on the control of the 
Bethe-Tait incident, a mathematical model was developed which 
permits the calculation of pressure wave propagation in pipes filled 
with a fluid. This model incorporates the compressibility of the 
fluid and accounts for elastic as well as plastic deformations of the 
pipe wall. The present paper was especially concerned with deter- 
mining to which extent pressure peaks are reduced by plastic pipe 
wall deformations and which permanent deformations can be ex- 
pected. 


13602 Pressure patterns in blowdown experiments under PWR 
conditions in a reactor pressure vessel model. Schmidts, F. 
(Battelle-Institut e.V., Frankfurt am Main (F.R. Germany)). pp 
139-142 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


‘4 figs. Short communication only. 


13603 Evaluation of the ASB sodium-water tests, stage I with 
the programmes POOL, version G, and PARA 3. Schnitker, W. 
(Inteinationale Atomreaktorbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). pp 220-223 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 refs. 

The conditions of a water-sodium reaction in a reactor in- 
cident caused by the break of a water pipe in a steam generator 
are simulated. 


13604 Influence of the USAEC Final Acceptance Criteria 
(FAC) on the analysis of loss-of-coolant accidents. Steinkamp, D. 
(Babcock - Brown Boveri Reaktor G.m.b.H., Mannheim (F.R. Ger- 
many)); Cartin, L. (Babcock and Wilcox Co., Lynchburg, Va. 
(USA)). pp 35-38 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 1 tab. 

Differences compared with the IAC (Interim Acceptance 
Criteria) still valid in the FRG include: (1) Multichannel analysis 
with separate hot-channel simulation and incorporation of a fuel 
rod failure model, (2) dynamic pump model, (3) bypass model for 
the emergency cooling water, and (4) a more detailed equation of 
momentum. 


13605 Theoretical interpretation of SCARABEE IV in-pile boil- 
ing experiments. Struwe, D.; Bottoni, M. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Inst. fuer Reaktorentwicklung); Elbel, 
H. (Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung); Jacobs, H. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 296-299 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
— Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
ql ). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 2 tabs.; 4 refs. 

The experiments investigated sodium voiding phenomena 
mostly as a consequence of rapid global mass flow reduction down 
to 20-30% at constant reactor power. 


13606 Recalculation of dynamics tests at Biblis A. Weidner, U.; 

Hirmer, F. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 

228-231 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 

Section 1: Reactor design and experiments. Eggenstein- 

Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

she From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
). 

3 figs. 

The digital computer program LOOP 7 has been newly 
developed for the analysis of Anticipated Transients Without 
Scram (ATWS). The biggest anticipated transients were simulated 
with the computer programme which achieved 100% of the 
nuclear power plant Biblis A in the start-up phase. 
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13607 Simulation of loss-of-coolant accidents taking into ac- 
count thermodynamic non-equilibrium states. Wolfert, K. 
(Technische Univ. Muenchen, Garching (F.R. Germany). Lab. 
fuer Reaktorregelung und Anlagensicherung). pp 15-18 of In 
Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reac- 
tor design and experiments. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 8 refs. 

Simulation of the delay of the thermodynamic equilibrium 
following evaporation and condensation by means of the computer 
program DRUFAN is illustrated. 


13608 The influence of different material properties on thermal 
interactions. Jacobs, H. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Neutronenphysik und Reaktortechnik). pp 
300-303 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig.; 2 refs. 

Some of the mechanisms influencing the course of thermal 
interactions are described and some of the effects of different 
material properties are discussed. A quantitative comparison of the 
fuel/sodium and steel/sodium reactions is carried out using the 
model MURTI. MURTI is particularly useful because the thermal 
resistivity of the coolant as compared to that of the hot material is 
not neglected as in other models. 


13609 Instationary discharge rates and shear factors in pipe 
ruptures. Pana, P. (Melbourne Univ., Parkville (Australia). Dept. 
of Pharmacology); Schoeneberg, R. (Kraftwerk Union A.G., Offen- 
bach (F.R. Germany)). pp 167-170 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design and experi- 
ments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 6 refs. 

The loads observed in ruptures of steam- or water-conduct- 
ing pipes may occur as reactive forces on the pipes themselves or 
as jet forces on the structural components adjacent to the point of 
rupture. The present paper deals with the instationary acceleration 
phase directly after rupture. The general laws of conservation 
(mass, energy, momentum) may be used, but in their instationary 
form. This results in a system of partial differential equations 
which does not provide a comprehensive mathematical solution. 
However, since efficient electronic computer systems are available, 
difference methods are increasingly often used. Such calculations 
were carried out for water-steam as an ideal gas and under simpli- 
fying assumptions. 


13610 Simulation of condensation vibrations with the computer 
model KSWING IV. Schally, P. (Technische Univ. Muenchen, 
Garching (F.R. Germany). Lab. fuer Reaktorregelung und An- 
lagensicherung); Schweiger, W. (PSP Ingenieurplanung, Puchheim 
(F.R. Germany)). pp 159-162 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 4 refs. 

The mathematical simulation of self-excited condensation 
oscillations serves to depict the processes in the pressure suppres- 
sion system of boiling-water reactors. 


13611 Dynamic elastic-plastic design of pipe whip safety 
devices. Kuschel, D.; Jedlicka, J.; Knauth, J. (Kraftwerk Union 
A.G., Erlangen (F.R. Germany)). pp 652-654 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

Short communication only. 


13612 Reactor physical aspects in accident and operational 
analysis of H,O-moderated power reactors. Boehm, W.; Kilian, P. 
(Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 195-199 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: 
Reactor design and experiments. Eggenstein-Leopoldshafen, F.R. 
Germany; ZAED (1976). (In German) 
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From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

7 figs.; 1 tab. 

The work reports on the availability of reactor physical data 
and their influence on accident analyses in loss of coolant, reactivi- 
ty disturbances, failure of the main heat sink, and steam pipe rup- 
ture. 


13613 Out-of-pile tests on the swelling of Zircaloy fuel cans in 
the low-pressure phase of a loss-of-coolant accident. Erbacher, F.; 
Neitzel, H.J., Reimann, M.; Wiehr, K. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Inst. fuer Reaktorbauelemente). pp 
151-154 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

7 figs. Short communication only. 


13614 Technology and properties of corium. Nazare, S.; 
Schneider, H.; Schulz, B. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Material- und Festkoerperforschung). pp 260- 
263 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

nee From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

). 

6 figs.; | tab.; 5 refs. 

A report is given on the manufacture and profiling of suita- 
ble samples for measuring the properties of corium EX1. By mea- 
suring the thermal conductivity as a function of temperature in the 
solid state, an extrapolation into the liquid state is made based on 
the knowledge gained so far. Furthermore, the linear thermal ex- 
pansion determined is used to calculate the viscosity at the melting 
point via the molecular volume. 


13615 Tritium formation and elimination in light-water reac- 
tors. Dolle, L.; Briec, M.; Miquel, P. pp 447-751 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 7 refs. Short communication only. 


13616 Effects of a pipe rupture on the reactor internals in boil- 
ing-water reactors. Elter, C. (Technischer Ueberwachungs-Verein 
Baden e.V., Mannheim (F.R. Germany)); Haug, E.; Morassi, H. 
(Engineering System International, 94 - Rungis (France)). pp 31- 
34 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). ‘ 

7 figs.; 3 refs. Short communication only. 


13617 Results of the flooding tests in two parallel BWR 7x7 
bundles. Hicken, E.; Gaul, H.P.; Loser, H.; Riedle, K.; Ruthrof, K.; 
Sarkar, J. (Kraftwerk Union A.G., Erlangen (F.R. Germany)). pp 
135-138 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs. 

In the case of accidents with loss of coolant of boiling water 
reactors (BWR) having internal coolant circulation, even under 
the most infavourable assumptions, the core does not heat up until 
at least 200 s after the beginning of the accident. The level slope 
as well as the convective heat transfer by the rising steam above 
the level are decisive factors for the maximum possible cladding 
tube temperature. Tests have been carried out with two parallel- 
connected 7x7 BWR bundles in original size to experimentally 
prove the above-menticned effects. 


13618 Experimental findings on the propagation of pressure 
waves and steam fronts in a PWR containment in a loss-of-coolant 
accident. Kanzleiter, T. (Battelle-Institut e.V., Frankfurt am Main 
(F.R. Germany)). pp 171-174 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs. Short communication only. 
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13619 Pumps for safety systems in 1,200 MW PWR reactors. 
Mueller, H.D.; Schill, J. (Klein, Schanzlin und Becker ‘A.G., Fran- 
kenthal/Pfalz (F.R. Germany)). pp 632-635 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs. 

The specific operating conditions of these plants have led to 
the development of modified pump constructions to meet these 
special requirements. 


13620 The carrying-out of thermohydraulic accident experi- 
ments for the PWR. Riedle, K. (Kraftwerk Union A.G., Erlangen 
(F.R. Germany)). pp 131-134 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs. Short communication only. 


13621 Core flooding calculations for simultaneous hot and cold 
water feeding of the WAK 2 core. Seidelberger, E. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)). pp 91-94 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs. Short communication only. 


13622 Control of loss-of-coolant accidents in the primary loop 
of pressurized-water reactors. Winkler, F. (Kraftwerk Union A.G., 
Muelheim an der Ruhr (F.R. Germany)). pp 3-6 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor design 
and experiments. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs. 

In order to satisfy the strict specifications for the safe con- 
trol of the spectrum of possible rupture positions and rupture sizes, 
an emergency cooling system with simultaneous feeding into the 
hot and cold lanes of the primary circuit has been developed by 
the KWU. 


13623 Status of HTGR_ risk analysis. Fassbender, J. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Nukleare Sicherheitsforschung); Gabriel, H.W. 
(Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (F.R. Ger- 
many)). pp 119-122 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs. Short communication only. 


13624 Constructive measures in the HHT plant to achieve a 
low radiation dose in tests, inspections and repair. Hendrich, K.; 
Wahsweiler, H.G. (Hochtemperatur-Reaktorbau G.m.b.H., Mann- 
heim (F.R. Germany)). pp 897-900 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts and 
economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 1 tab.; 2 refs. Short communication only. 


13625 Reliability and availability analyses (as a basis for a sim- 
plified risk assessment) in HTR power stations. Hinrichs 
(Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (F.R. Ger- 
many)). pp 707-710 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 1: Design, construction and operation of nuclear 
power plants and their components. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (in German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab. 
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The fault tree analysis is essentially used with HRB to in- 
vestigate the failure behavior of systems, and the characteristic re- 
liability parameters are determined with simulation computer pro- 
grams. As the methods and auxiliary means have been given in an 
earlier report, only concrete studies and application examples are 
presented here. 


13626 Design and construction of the prestressed-concrete reac- 
tor protection building for an 1,160 MW HTR nuclear power plant. 
Linder, C.; Herschel, W.; Boerner, H.J. (Brown, Boveri und Cie 
A.G., Mannheim (F.R. Germany)). pp 644-647 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, construc- 
tion and operation of nuclear power plants and their components. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 3 refs. 

The main tasks of the reactor protection vessel are: (1) 
shielding the reactor pressure vessel and the whole nuclear heat 
generation system as well as some of the auxiliary and service 
buildings, (2) protecting the nuclear heat generation system 
against external influences, (3) limiting the release of fission 
products into the atmosphere under normal operating conditions 
and in accidents, and (4) keeping the maximum pressure relief ac- 
cident under control and keeping up sufficient pressure for after- 
heat removal. 


13627 After-heat removal without forced circulation in HTR 
reactors. Loimann, E.; Lukaszewicz, J.; Reutler, H. (Gesellschaft 
fuer Hochtemperaturreaktor-Technik m.b.H., Bensberg (F.R. Ger- 
many)); Banerjea, A. (Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bensberg/Koeln (F.R. Germany)). pp 663-666 of 
In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 2 refs. 

Even though a total risk analysis for HTR reactors has not 
been performed yet, this article presents a concept for after-heat 
removal without forced cooling. If this concept achieves its pur- 
pose, the plant may be left to itself fora longer peroid of time 
after the incident has occured - possibly even without any supply 
of power - and still reach a safe and controllable state. 


13628 The temperature behaviour of pebble-bed reactors fol- 
lowing a coolant loop failure. Otto, K.W.; Bonka, H.; Schulten, R. 
(Technische Hochschule Aachen (F.R. Germany). Lehrstuhl fuer 
Reaktortechnik); Lukaszewicz, J. (Gesellschaft fuer Hochtem- 
peraturreaktor-Technik m.b.H., Bensberg (F.R. Germany)). 
111-114 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 2 refs. 

Due to the multiply redundant design of after-heat removal 
systems, the extremely improbable failure of all cooling circuits of 
a high-temperature reactor after a fast_shutdown is asstmed. As 
there is no more forced-circulation cooling, the core and com- 
ponents heat up. An exact knowledge of the instationary tempera- 
ture development enables, on the one hand, a statement on how 
much time many elapse until the cooling is reinstalled without the 
failure of some important components, and on the other hand it is 
the basis of all further calculations to assess the effects of such a 
trans-maximum credible accident on the environment. 


13629 Transient behaviour of a non-integrated HTR once- 
through plant. Quell, P. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany)). pp 885-888 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 4: Reactor concepts and economics. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 2 tabs. Short communication only. 


13630 Assessment of the inherent safety of HTGR's in extreme 
accidents. Rehm, W. (Kernforschungsanlage Juelich G.m.b.H. 
(F.R. Germany). Inst. fuer Nukleare Sicherheitsforschung). pp 99- 
102 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
1: Reactor design and experiments. Eggenstein-Leopoldshafen, 
F.R. Germany; ZAED (1976). (In German) 

_— From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

). 
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1 fig.; 4 refs. Short communication only. 


13631 Detection of pipe ruptures in steam generators of HTR 
reactors and measures to limit the release of activity illustrated by 
the example of the 300 MWe THTR nuclear power station. 
Schmidt-Ewig, W.H. (Brown, Boveri und Cie A.G., Mannheim 
(F.R. Germany)); Wahsweiler, H.G. (Hochtemperatur-Reaktorbau 
G.m.b.H., Mannheim (F.R. Germany)). pp 711-714 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 2 tabs. 

If there is a leak in the superheated steam zone or the inter- 
mediate superheater zone of the steam generators at a power of 
more than 80% of the rated power, water or steam flows into the 
primary rated coolant circuit. If the actual power is less than 80% 
and if the leak is in the intermediate superheater zone, helium 
flows from the primary into the secondary coolant circuit as a 
result of the difference in pressure. These effects necessitate 
limited operation. Depending on the leak rate, the defect steam 
generator is either located and shut off by hand, or, if certain 
limiting values are exceeded, automatic shutdown is initiated. For 
reasons of availability, the emergency shutdown program with a 
specified maximum frequency of 50 times in the service life of the 
power station is, if possible, not used at all. Instead, the plant is 
shut down normally or by the fast shutdown program. 


13632 The main options of the Creys-Malville power station 
with respect to safety. Chalot, A. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)); Janberg, K.G.; Lucenet, 
G.; Robert, E. (Societe Nucleaire Europeenne a Neutrons Rapides 
(NERSA), 69 - Lyon (France)). pp 909-912 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 5 refs. 

The Creys-Malville plant, often called Super-Phenix, ex- 
hibits in essence the same safety features as its predecessor Phenix, 
which has now been under normal operation for almost two years 
without any problems. The changes that had to be made con- 
cerned mainly the containment system, as the external influences 
which have to be considered are now much more restrictive than 
at an earlier stage. 


13633 The influence of the reactivity ramp on the course of the 
power transient in the MARK 1A core of the SNR 300. Froehlich, 
R.; Schmuck, P. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Neutronenphysik und Reaktortechnik); Royl, P. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Reaktorentwicklung); Duesing, R.; Senglaub, M. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. 
Germany)). pp 284-287 of In Reactor conference, Duesseldorf, 
30.3.-2.4.1976. Section 1: Reactor design and experiments. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; | tab.; 8 refs. 

The course of a hypothetic transient overpower accident 
caused by the onset of a non specified reactivity ramp accom- 
panied by the simultaneous failure of both shutdown systems must 
be analyzed in the SNR 300 Mark IA core licensing procedure. 
The present study is limited to the discussion of the starting and 
shutdown phases of such accidents for the fresh core. Depending 
on the operational state of the reactor, the core geometry is still 
intact during the starting phase. In the following shutdown phase 
(core disassembly phase), large-scale mass transfer leads to the 
nuclear shutdown of the reactor. 


13634 Cooling disturbances in fuel elements of sodium-cooled 
reactors and subsequent requirements made on the fuel element 
protection system. Jacobi, S.; Schleisiek, K.; Smidt, D.; Straka, M. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Reaktorentwicklung). pp 312-315 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). (In Ger- 
man) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 4 refs. 

One of the tasks connected with the safety assessment of an 
LFMBR type reactor is the analysis of local transients on the basis 
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of the assumption that local transients due to random fuel can 
failure cannot be excluded. The possible transition to a second 
stage in the course of the accident - development of large 
transients with considerable local temperature increase and 
possibly with local boiling - raises the question of the probability of 
a fast pin-to-pin failure propagation. The next phase is mainly 
characterized by fuel can meltdown and the propagation of the 
transient to large subassembly regions with fuel meltdown. In this 
stage, failure propagation to large core regions is possible. The fuel 
element protection system is designed to interrupt this transient as 
early as possible. In this connection, the establishment of shutdown 
criteria is the second task to be solved in safety assessments. 


13635 The CABRI experimental programme. Kuczera, B.; 
Royl, P.; Struwe, D. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Reaktorentwicklung); Heusener, G. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Projekt 
Schneller Brueter). pp 304-307 of In Reactor conference, Duessel- 
dorf, 30.3.-2.4.1976. Section 1: Reactor design and experiments. 
Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab.; 4 refs. 

The aim of this project is to investigate fuel pin failure 
phenomena occurring during the transient overpower (TOP) and 
the loss-of-flow (LOF) type accident. In this sense, special interest 
is focused on: (1) pre-failure fuel element behavior, (2) failure 
threshold of the cladding tube (failure mode and axial position), 
and (3) post-failure motions of fuel and cladding material as a 
consequence of sodium steel fuel thermal interactions, which may 
be influenced by fuel vaporization and transient fission gas release. 


13636 Investigation of graphite as a protective coating for the 
SNR-300 bottom cooling system. Peehs, M. (Kraftwerk Union A.G., 
Muelheim an der Ruhr (F.R. Germany)); Hofer, G. (Kraftwerk 
Union A.G., Erlangen (F.R. Germany)); Friedrich, H.J.; Heuvel, 
H.J. (Internationale Atomreaktorbau G.m.b.H. (INTERATOM), 
Bensberg/Koeln (F.R. Germany)). pp 937-940 of In Reactor con- 
ference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor concepts 
and economics. Eggenstein-Leopoldshafen, F.R. Germany; ZAED 
(1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; | tab.; 2 refs. 

The behaviour of UO, and a typical SNR core melt in con- 
ee = raphite is investigated for temperatures between 1,600 
and 2,4 ; 


13637 Investigation of the overdriving effect on TOP experi- 
ments in the CABRI reactor using the HOPE computer model. 
Royl, P.; Kuczera, B. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Inst. fuer Reaktorentwicklung). pp 308-311 of In Reac- 
tor conference, Duesseldorf, 30.3.-2.4.1976. Section 1: Reactor 
design and experiments. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 2 tabs.; 2 refs. 

The objective of the first series of transient overpower 
(TOP) experiments is to determine failure threshold, pre- and 
post-failure fuel motion, and the resulting pressure build-up from 
possible fuel-coolant interactions (FCI) with fresh fuel under vari- 
ous types of acccident conditions. Most of the experiments deal 
with situations before gross disassembly from fuel vapor pressures. 
In order to design power pulses for these transients and to be able 
to interpret results from these experiments with respect to the in- 
vestigated parameters, one needs to know the possible disturbing 
influence of the energy release after pin failure on the results. 
Simulations with the HOPE computer model have therefore been 
made to study this effect. 


13638 Fluid mechanical studies on the formation of local cool- 
ing channel blockages. Schultheiss, G.F. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Inst. fuer Reaktorentwicklung; Karl- 
sruhe Univ. (TH) (F.R. Germany). Inst. fuer Reaktortechnik). pp 
212-215 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 1: Reactor design and experiments. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 7 refs. 

Blockage in the coolant flow of fast sodium cooled reactors 
may cause higher temperatures in the area of spacers in fuel ele- 
ments. Local boiling of sodium: may lead to a reactor accident 
propagation. 
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13639 Nuclear safety in reactor engineering. Witte, K. 
(Kernforschungszentrum, Karlsruhe, Ger.). At. Strom; 22: No. 2, 
46-49( 1976). (In German). 

The third annual meeting on ‘Actual Problems and Results 
in Reactor Safety Research’ was held at the Nuclear Research 
Center in Karlsruhe in 1975, Nov. 11. A report of the proceedings 
is given. 


13640 Subcooled decompression analysis in PWR LOCA. Na- 
matame, K.; Kobayashi, K. (Jpn. At. Energy Res. Inst., Tokai Res. 
Establ., Ibaraki-ken, Japan). Am. Soc. Mech. Eng., | Pap.|; No. 76- 
HT-M, (1976). 

The thermo-hydraulic behavior of the coolant in the prima- 
ry system of a nuclear reactor is important in the core heat 
transfer analysis during a hypothetical loss-of-coolant accident 
(LOCA). The heat transfer correlations are strongly dependent on 
local thermohydraulic conditions of the coolant. This work makes 
it possible to calculate such thermohydraulic behavior of the coo- 
lant during subcooled decompression in PWR LOCA by solving 
the mass, momentum, and energy conservation equations by the 
method of characteristics. Detailed studies were made on the 
transient coolant outflow at the pipe rupture and the effect of fric- 
tional loss and heat addition to the coolant on the decompression. 
Based on the studies, a digital computer code, DEPCO-MULTI, 
has been prepared and numerical results are compared with the 
ROSA (JAERI) and the LOFT (NRTS) semiscale test data with 
various coolant pressures, temperatures, pipe break sizes, and com- 
plexity of flow geometry. Good agreement is generally obtained. 


13641 Praktische Anwendung der Ergonomie in industriellen 
Prozessen. (Practical use of ergonomics in industrial processes). 
Koeln, F.R. Germany; TUEV Rheinland GmbH (1976). 116p. (In 
German, English). (AED-Conf—74-735-000). 

From Colloquium on practical use of ergonomics in indus- 
trial processes; Koeln, F.R. Germany (14 Nov 1974). 

With figs., tabs. and refs. 

Six lectures deal with new developments in the application 
of ergonomic knowledge, in particular to nuclear technology. All 
contributions have in common the aspects of analysis and structure 
of man-machine-systems in which human operators have to process 
information and have to make decisions. Quoting a lot of examples 
from a variety of industrial sectors, the article discusses complexes 
of problems and ways of solving them concerning questions requir- 
ing the answer ‘yes’ or ‘no’, concerning the man-computer di- 
alogue, the organization of central control mechanisms, the 
avoidance of human errors, influence of man on system safety, and 
the rational incorporation of ergonomics in system planning. This 
publication is meant to be a contribution to extend the knowledge 
on the organization of work from an ergonomic and en- 
gineer/psychological point of view. It is to show how the 
knowledge of the nature of man can be applied as a systems com- 
ponent in order to make industrial processes safer and more 
economical, and to entrust man with purposeful and satisfying 
tasks. 


13642 Types of environmental health physics data that should 
be collected and evaluated in a nuclear power program. Morgan, 
K.Z. pp 313-335 of In Environmental impact of nuclear power 
plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. 
(1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

A discussion is presented of those health physics operations 
that must be considered prior to plant operations, those during 
normal plant operations, and those associated with emergencies. 
Particular emphasis is placed on those operations which relate to 
environmental health physics, but many of the in-plant health 
physics operations are included which are directed primarily 
toward reducing, measuring, and recording occupational exposure 
and preventing the release of radioactive contamination to the en- 
vironment. 


13643 Safety comparison of light water and fast reactors. 
Karam, R.A. (Georgia Inst. of Tech., Atlanta). pp 459-507 of In 
Environmental impact of nuclear power plants. Karam, R.A. (ed.). 
Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

In this paper the variables important to the safety of nuclear 
power stations are defined in layman’s language. The design 
parameters of the various nuclear power stations are compared, 
and the safety features of each concept are delineated. The current 
major safety problems, excluding those of the confinement shell, 
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structure, and earthquakes are stated, and a few remarks on waste 
disposal are made. 


13644 Reactor safety research in the new Energy Program of 
the German Federal Republic. Draft. Technol.-Nachr. Manage.-Inf.; 
No. 185, A-D(Jan 1976). (In German). 

2 tabs. 

The targets of the research program for the safety of 
nuclear power plants within the framework of the Sth atomic pro- 
gram of the Federal Republic of Germany are described. The 
average demand for the safety research of the individual reactor 
lines (LWR, FBR, HTR) for the years 1977-1980 is assessed to 
total 590 million DM. 


13645 Environment and public acceptance. Gauvenet; Bresson 
(CEA, 75 - Paris (France)); Braillard (Compagnie Generale 
d’Electricite (CGE), 75 - Paris (France)); Ertaud (Groupement 
pour les Activites Atomiques et Avancees (GAAA), 92 - Le Ples- 
sis-Robinson (France)); Ladonchamps, de (Societe Franco-Amer- 
icaine de Constructions Atomiques (FRAMATOME), 92 - Cour- 
bevoie (France) ); Toureau (Electricite de France, 75 - Paris). Rev. 
Gen. Nucl.; No. 1, 69-76(Jan 1976). (In French). 

The problems involved in the siting of nuclear power sta- 
tions at a local level are of a political economic, social or ecologi- 
cal order. The acceptance of a nuclear station mostly depends on 
its interest for the local population. In order to avoid negative 
reactions, the men who are responsible must make the harmonious 
integration of the station within the existing economic and social 
context their first priority. 


13646 Boiling crisis: experimental study. Courtaud, M.; 
Ricque, R.; Roumy, R. (CEA Centre d’Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Transfert et Conversion 
d’Energie). Bull. Inf. Sci. Tech. (Paris); No. 212, 33-45(Mar 
1976). (In French). 

After a description of the different types of boiling crisis 
(D.N.B., Dry out), the influence of the different parameters on the 
critical power of channel of simple geometry and of rod bundles is 
. examined. The methods of computation of boiling crisis in steady 
State and transient conditions are briefly described. Main charac- 
teristics of loops used in the Heat Transfer Laboratory of C.E.N. 
Grenoble for the determination of critical flux and a description of 
an important high pressure water loop for testing 25 rods bundle 
of PWR full length are presented. 


13647 Present-day problems of operational safety of nuclear 
power plants. Sidorenko, V:A. Teploenergetika (Moscow); No. 3, 8- 
10(Mar 1976). (In Russian). 

A brief general survey of nuclear power plant operational 
safety problems is presented. The experience of ensuring safety of 
reactors in the past is summed up. 


13648 Nuclear plants and geothermal energy: seismology and 
geologic structures in the site selection of nuclear plants. Bordet, C. 
(Electricite de France, 75 - Paris. Div. Geologie-Geotechnique). 
Ann. Inst. Tech. Batim. Trav. Publics; No. 338, 86-92(Apr 1976). 
(In French). 

The role of seismology in nuclear plant site selection is 
presented. It is necessary for the geologists to extend their 
knowledge of earthquake phenomena which are generally 
neglected in France, and have to be taken into account in the 
study of power plants. Seismotectonic structures have to be in- 
vestigated. 


13649 Under the aspect of economic profit. On the acceptance 
of the risk concept in the nuclear field. Botzian, R. (Stiftung Wis- 
senschaft und Politik, Ebenhausen (F.R. Germany)). Atomwirtsch., 
Atomtech.; 21: No. 4, 207-209( Apr 1976). (In German). 

1 fig.; 5 refs. 

Risk assessment plays an important part in the discussion of 
nuclear energy. The risks of nuclear energy are usually compared 
with other risks. The author presents a model for the calculation of 
rentability risks instead of accident risks. Differently from usual, 
the profits of nuclear industry are compared with possible ac- 
cidents in some kind of game theory; a simple numerical example 
illustrates that especially in its political aspects the risk concept 
requires further consideration. 


13650 Nuclear plants and geothermal energy: program of 
nuclear equipment and power plant siting. Lebreton, J.-C. 
(Electricite de France, 75 - Paris. Dept. Etudes Generales Pro- 
grammes-Sites Environnement). Ann. Inst. Tech. Batim. Trav. 
Publics; No. 338, 75-78(Apr 1976). (In French). 

The problems encountered in the siting of nuclear plants 
(economy, environment, pollution) are discussed and the impor- 
tant contribution to be expected from geologists in the site selec- 
tion is presented. 
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13651 ‘Sooner an aeroplane will fall on our heads’. The risk of 
nuclear power plants are very small. Birkhofer, A. (Technische 
Univ. Muenchen (F.R. Germany). Lehrstuhl fuer Reaktordynamik 
und Reaktorsicherheit). Umsch. Wiss. Tech.; 76: No. 10, 304(May 
1976). (In German). 

The public discussion as well as the discussions among the 
Parliamentarians about safety and risks of nuclear power plants are 
going on. The German Federal Minister of Research and 
Technology has asked a group of nuclear scientists to elaborate a 
study similar to the well known Rasmussen-report of USA. 
Although still at the beginning of their work, the German scientists 
suggest that the safety standards of German nuclear power plants 
are of the same magnitude as the US power plants if not stricter. 


13652 Key to MCA. Spiegel; 30: No. 27, 45-48(Jun 1976). (In 
German). 

3 figs. 

The forthcoming court proceedings concerning the fatal 
reactor accident at Gundremmingen are reported. Seven staff 
members are accused of having violated the safety regulations. 


13653 Safety requirements for nuclear power stations. Pt. 4. 
Safety reports. Gutschmidt, W.D. (Institut fuer Reaktorsicherheit 
der Technischen Ueberwachungs-Vereine e.V., Koeln (F.R. Ger- 
many)). Atomwirtsch., Atomtech.; 21: No. 6, ang p. 2-3(Jun 1976). 
(In German). 

The paper deals with the task, construction and contents of 
safety reports for nuclear facilities. 


13654 Probability and the consequences of major reactor ac- 
cidents. Rasmussen, N. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Nuclear Engineering). Atomwirtsch., Atomtech.; 
21: No. 6, 286-292(Jun 1976). (In German). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

9 figs.; 1 tab. 

The study written under the direction of Professor Norman 
C. Rasmussen under the auspices of the then USAEC and 
published: 1975 in a revised form as WASH 1,400 by the USNRC 
in a 3,300 page volume assesses the risks that can be derived from 
major accidents with large nuclear power stations. The results, 
which have been the subject of many quotations and much criti- 
cism, are the most conclusive statements as yet made on these 
problems. In his paper at the 1976 Reaktortagung Professor 
Rasmussen tried to reduce the consequences of these results to the 
question of whether the use of large nuclear power stations is per- 
missible in the light of the experience and the calculations availa- 
ble so far. The public controversy about the uses of nuclear power 
has led to a greatly distorted picture of potential nuclear accidents. 
Frequently the opinion is heard that nuclear power stations are ex- 
tremely complicated plants in which one failure will result in an 
accident of unforeseen magnitude. The author discussed the er- 
roneous conclusions that have been postulated in this respect, 
covering in particular the core meltdown accident, its probability 
and its possible consequences. 


13655 Results of the German reactor safety research program. 
von Seipel, H.; Lummerzheim, D.; S ith, H. (Bund inisterium 
fuer Forschung und Technologie, Bonn (F.R. Germany)). Atom- 
wirtsch., Atomtech.; 21: No. 6, 302-306(Jun 1976). (In German). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 1 tab. 

The Reactor Safety Research Program officially launched by 
the Federal Ministry of Research and Technology four years ago 
has produced important results. The studies geared to future safety 
requirements are carried out to enhance safety by improved 
technology and a broader basis for decision making in the licensing 
procedure under the Atomic Energy Act. The survey covers stu- 
dies of the phases and effects of loss-of-coolant incidents, emer- 
gency core cooling experiments, model stress experiments on fully 
pressurized containments, dynamic stresses on pressure suppression 
systems, the investigation of transverse stresses on condensation 
tubes, the core meltdown project, cracking in the heat affected 
zone of welds, and the program on the advancement of methods of 
non-destructive materials testing. 


13656 German radiation protection standards system. Becker, 
K. (DIN Deutsches Inst. fuer Normung e.V., Berlin (F.R. Ger- 
many). Fachnormenausschuss Kerntechnik); Neider, R. 
(Bundesanstalt fuer Materialpruefung, Berlin (F.R. Germany)). 
Atomwirtsch., Atomtech.; 21: No. 6, 311-314(Jun 1976). (In Ger- 
man). 





4 refs. 

More than one hundred DIN standards, draft standards, and 
standardization projects in the fields of radiation protection and 
radiation measurement elaborated by the DIN standards commit- 
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tees on nuclear epee p (FNKe), radiology (FNR) and materi- 
als testing (FNM), and German Electrotechnical Commission 
(DEK) or prepared and under preparation by these agencies, 
respectively, are listed and introduced as the pertinent body of 
rules in the Federal Republic of Germany. The list represents the 
early-1976 status. The standards and the body of rules elaborated 
by Nuclear Technology Committee (KTA), most of which was 
written by the DIN stadards committee on nuclear technology, ISO 
standards, IAEA codes of practice etc. for the time being are not 
legally binding. 


13657 Radiative heat transfer in molten UO, based on the Ros- 
seland diffusion method. Anderson, E.E. (Argonne National Lab., 
IL). Nucl. Technol.; 30: No. 1, 65-70(Jul 1976). 

Radiant heat transfer in a horizontal molten UO, pool that 
is about to boil has been analyzed using the Rosseland diffusion 
approximation and radiative slip boundary conditions. When su- 
perim on the free convection heat transfer, internal thermal 
radiation increases the heat loss through both the upper and lower 
pool surfaces. This increase is siggtiianne at the lower Rayleigh 
numbers where the radiant transfer dominates the free convection. 
At the higher Rayleigh numbers, radiant heat loss is small com- 
pared to the convective heat loss. Internal thermal radiation also 
tends to equalize the heat removed through the upper and lower 
boundaries, and to increase the pool depth required for fuel boil- 
ing. Since the internal radiative transfer has been shown to alter 
the heat loss from the pool, and therefore melt-through and cool- 
down rates as well as boiling, it should be incorporated into 
postaccident heat removal analysis. 


13658 Safety advantages of prestressed concrete reactor vessels. 
Bazant, Z.P. (Northwestern Univ., Evanston, IL). Nucl. Technol.; 
30: No. 3, 256-260(Sep 1976). 

An attempt has been made to explain the advantages of the 
behavior of prestressed concrete reactor vessels in a simple, brief, 
and qualitative form. In contrast to the property of spontaneous 
propagation of brittle fracture in massive steel plates, the failure of 
One prestressing wire or tendon does not propagate into the ad- 
jacent wires or tendons. The pressure-deflection curve does not 
end by a sudden failure, but the decrease of slope on approach to 
failure is gradual and even after formation of through cracks the 
vessel would close if depressurized. The energy absorption capa- 
bility in post-elastic deformation is much higher than that of a steel 
vessel which could fail by brittle fracture. A weak part is the top 
closure slab, but if it is designed sufficiently thick to assure that a 
separation of a conical segment does not create a hole through the 
slab, and if much higher safety factors are used than those for the 
barrel sections, a very favorable failure behavior is assured. Com- 
parison of the behavior of concrete and steel vessels in accidental 
exposure to high temperature and the role of moisture in concrete 
deserve further investigation. 


13659 Technical notes. Basic criteria for boiling reac- 
tor-fuel-steel mixtures. Abramson, P.B. (Argonne National Lab., 
IL). Nucl. Sci. Eng.; 61: No. 4, 549-552(Dec 1976). 

An energy balance, similar to the Hicks-Menzies concept 
but including a simple examination of the pressure versus tempera- 
ture path to equilibrium, has been performed for mixtures of steel 
and mixed-oxide reactor fuel with ratios of mass of fuel to mass of 
steel ranging from 0.5 to 5.0 and with initial fuel temperatures 
from 3500 to 7500°K. The results yield fundamental collapse 
criteria for the response of such a mixture to compressive pertur- 
bations and act as bounding criteria for potential compressive- 
driven recriticality when other criticality conditions are met. 


ACCIDENT LIABILITY 


13660 Risk assessment and nuclear insurance: an overview. 

Deitchman, J.V.; King, W.T. Jr.; Olding, R.P. (Johnson and Hig- 
ins of California, Inc., Los Angeles). Nucl. Mater. Manage.; 5: 
jo. 3, 472-477( Fal 1976). 

From 17. annual meeting of the Institute of Nuclear Materi- 
als Management, Inc.; Seattle, Washington, USA (22 Jun 1976). 

In the nascent years of commercial nuclear power, the in- 
surance industry expressed confidence in the safety of nuclear 
operations by committing unprecedented insurance capacity to 
nuclear risks. As the nuclear industry has developed, it has com- 
piled an enviable safety record. The initial confidence of the in- 
surance industry has thus been justified and an ever-increasing por- 
tion of the financial liability associated with nuclear operations has 
been accepted by the world-wide insurance markets. This increas- 
ing acceptance and understanding of nuclear risks by the insurance 
industry has resulted in significantly reduced rates and large premi- 
um refunds for nuclear operators. 


13661 Festschrift fuer Hans Klingmueller. (Publication in 
honour of Ernst Klingmueller). Hauss, F.; Schmidt, R. (eds.). Karl- 
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sruhe, F.R. Germany; Verl. Versicherungswirtschaft e.V. (1974). 
513p. (In German). 

With figs., tabs. and refs. 

A short historical survey is given on the development of 
nuclear insurance in the FRG since the foundation of the DK VG 
(Deutsche Kernreaktor-Versicherungsgemeinschaft) in May 1957 
and after amending and increasing the financial security. At 
present, 104 private and public undertakings, primary and re-in- 
surers, belong to the DKVG. With the DKVG’s underwriting 
capacity for own account at 112 million DM for property in- 
surance and at 51 million DM for liability insurance, 500-600 mil- 
lion DM property insurance per facility and up to 200 million DM 
liability insurance can be made available to the German nuclear 
facilities, calling upon various foreign atomic pools as re-insurers. 
Recently the DKVG and its members are particularly concerned 
with two interconnected complexes of problems: the growing de- 
mands made on the underwriting power of the pools owing to the 
increased power rate of the reactors, and the accumulation of suf- 
ficient reserves while the premium income is relatively low due to 
a still low number of insured reactors, and, for the time being, low 
damage claims at unusually high retention sums. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 13768, 14059 


13662 Capturing hydro power, earth power and wind power 
with means and methods of storing same. Bailey, W. US Patent 
3,974,394. 10 Aug 1976. Filed date 10 Jul 1974. 4p. 

In areas where wind power, hydro power and earth heat 
power are all available and are to be developed, a common means 
and method of storing such power during off peak periods of 
power use are frequently required. Here power storage is accom- 
plished by the lifting of underground weights. Earth power may be 
geothermal heats, volcanic heats, heats from hot springs, deep 
holes in the earth, or heats from deep oil or gas wells, such as 
come to the surface when they bring up oil or natural gas. These 
are all here combined as a common source of power. Any or all 
may contribute power to the power storage. 


MAGNETIC 


REFER ALSO TO CITATION(S) 15592 


CAPACITOR BANKS 


REFER ALSO TO CITATION(S) 15592 


FLYWHEELS 


REFER ALSO TO CITATION(S) 13989, 15592 


THERMAL 
REFER ALSO TO CITATION(S) 12709, 12791 


13663 (ORNL/TM—5700) Thermal energy storage for build- 
ing heating and cooling applications. Quarterly progress report, 
April—June 1976. Hoffman, H.W.; Kedl, R.J. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26. 13p. 
Dep. NTIS $3.50. 

This is the first in a series of quarterly progress reports 
covering activities at ORNL to develop thermal energy storage 
(TES) technology applicable to building heating and cooling. Stu- 
dies to be carried out will emphasize latent heat storage in that 
sensible heat storage is held to be an essentially existing technolo- 
gy. Development of a time-dependent analytical model of a TES 
system charged with a phase-change material was started. A report 
on TES subsystems for application to solar energy sources is near- 
ing completion. Studies into the physical chemistry of TES materi- 
als were initiated. Preliminary data were obtained on the melt- 
freeze cycle behavior and viscosities of sodium thiosulfate pen- 
tahydrate and a mixture of Glauber's salt and Borax; limited melt- 
freeze data were obtained on two paraffin waxes. A subcontract 
was signed with Monsanto Research Corporation for studies on 
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form-stable crystalline polymer pellets for TES; subcontracts are 
being negotiated with four other organizations (Clemson Universi- 
ty, Dow Chemical Company, Franklin Institute, and Suntek 
Research Associates). Review of 10 of 13 unsolicited proposals 
received was completed by the end of June 1976. 


13664 (PB—244756) Energy storage using latent heat of phase 
change. I. Hydrates of disodium phosphate. II. Prototype storage 
reservoir. Final report, 1 Jun 74—31 Jul 1975. Simpson, D.R. 
(Lehigh Univ., Bethlehem, Pa. (USA). Dept. of Geological 
Sciences). 31 Jul 1975. Sip. (NSF/RANN/SE/P—4I6180- 
000/FR/75/1). NTIS $4.25. 

Results are presented of experiments and models for ther- 
mal energy storage using solution and precipitation of hydrates of 
disodium phosphate. The research was restricted to solutions hav- 
ing a sodium phosphate ratio from 2:1 to 1.4:1 and the tempera- 
ture range of 10 to 60C. Solution density and pH was determined 
as a function of composition and temperature, and the large range 
in values makes the measurements useful as a monitoring 
technique. Solubility isotherms were experimentally established in 
order to establish the solution with the highest yield of material 
undergoing a phase change. Data on a previously unreported 
hydrate is presented. The latent heat for the phase change of the 
dodecahydrate is about 100 cal/cc. The heat capacity and thermal 
conductivity of selected solutions and crystals are reported. By 
using a non-stoichiometric solution and a process of precipitation 
and solution, in contrast to incongruent melting, the composition 
selected was cycled without degradation. The reservoir design is 
based on the concept of a vertical thermal stratification and the 
maintenance of seed crystals. 


13665 (PB—252336) Study of safety aspects of high-tempera- 
ture thermal-energy storage systems. Interim technical report, 
Jul—Dec 1975. Boser, O. (Philips Labs., Briarcliff Manor, N.Y. 
(USA)). Jan 1976. 14p. (PL—2-TE76-0108). NTIS $3.50. 

An investigation was made of the safety aspects of storing 
thermal energy at high temperatures (750C) using a eutectic mix- 
ture of fluorides of various alkaline and alkaline earth metals. A 
two faceted approach was chosen: (1) a theoretical and experi- 
mental investigation of the corrosion of the container material and 
of possible reactions of the fluorides with the environment and 
with the insulation material around the container; (2) an experi- 
mental investigation of the behavior of the liquid fluorides in the 
event of rupture of the container. Various test specimens (fluoride 
mixture/container/insulation) will be ruptured and observed with 
high-speed photography. 


13666 (PB—252592) Two component thermal energy storage 
material. Final report. Mehalick, E.M.; Tweedie, A.T. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). Nov 1975. 
45p. (NSF/RANN/SE/AER—74-09186). NTIS $4.00. 

Effective storage of thermal energy requires a stable storage 
medium which has a high heat capacity, high rates of heat transfer, 
and a reasonable system size and cost. A thermal energy storage 
medium consisting of a slurry of spherically shaped capsules of en- 
capsulated paraffin in a water carrier combines the advantages of 
the heat capacity of a phase change material and the high heat 
transfer rate of a slurry to meet these requirements. The feasibility 
of this concept was evaluated by subjecting samples of such slur- 
ries to simulated solar system environmental conditions which in- 
cluded thermal cycling, system temperature levels, and slurry flow 
agitation due to stirring and pumping. The results of the evaluation 
program showed that paraffin can be encapsulated with a wall 
durable enough to withstand the temperature, thermal cycling and 
moderate agitation without damage. The slurry storage capacity 
was also shown to be a factor of two higher than a water system 
on a per unit volume basis, assuming a 20F temperature change 
and a 40% solids slurry. The potential exists for even higher 
storage capacities at higher solids concentration levels. These 
results, in addition to the capability of several encapsulation manu- 
facturers to improve capsule properties with additional research, 
show that the encapsulated paraffin slurry is a potential high 
capacity thermal energy storage medium. A summary is given of 
the results of the evaluation program, and the potential for appli- 
cation of this thermal storage concept is discussed. 


CHEMICAL 


REFER ALSO TO CITATION(S) 12679 
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BATTERIES 


13667 (AD-A—024031) Analysis of porous electrodes with 
sparingly soluble reactants, III short time transients. Technical re- 
port. Gu, H.; Bennion, D.N.; Newman, J. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Science). Feb 
1976. Contract N00014-75-C-0794. 40p. (UCLA-ENG—7633). 
NTIS $4.00. 

Supersedes Contract N00014-69-A-0200-4047. 

A mathematical model which describes the operation of 
porous battery electrodes has been developed. It includes short 
time transient behavior of electrolyte concentration, porosity, cur- 
rent distribution, reaction rate, and detailed solution diffusion 
descriptions of sparingly soluble reactant. Calculations were made 
for constant current (50 mA/sq cm and 25 mA/sq cm) charging 
and discharging of Ag/AgCl electrodes. Results of calculations in- 
dicate that the concentration of the electrolyte, KCI, inside the 
porous electrode plays an important role in the performance of the 
electrode. During charging, the electrolyte concentration falls in 
the depth of the electrode, and thus decreases the solution electri- 
cal conductivity. Reaction penetration depth on charging is very 
shallow, less than 0.3 mm, for the current densities investigated. 
On discharging, the electrolyte concentration in the depth of the 
electrode increases. Consequently, the electrical conductivity of 
the solution as well as the solubility of AgCl increases. A high 
reaction rate in the depth of the electrode is possible even at high- 
current discharge. Charge utilization over 90% is predicted if the 
charge is stored uniformly by employing a slow charging rate. 
(GRA) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 13692 


13668 (AD-A—015018) New mechanically rechargeable zinc- 
air batteries. Final report, 15 Apr 1973—30 Apr 1975. Giltner, J. 
(Eagle-Picher Co., Joplin, Mo. (USA)). Aug 1975. Contract 
DAAB07-73-C-0149. 48p. NTIS $3.75. 

The design, development and testing. of new mechanically 
rechargeable zinc-air batteries are described. Following research 
and development of a low cost silver-mercury cathode catalyst, 
prototype battery tests were conducted. Cycle life tests at 3.5 am- 
peres indicated satisfactory performance through at least 26 cycles 
when this test was terminated for the final hardware build. The 
cathode bi-cell design utilized the 75 AH plastic frames which 
were cut down in height and width. Woven-zinc anodes were 
tested during the program, but were found to operate at reduced 
voltage and efficiency. The final anode design was a dry pressed 
composition of zinc, KOH, and HgO and indicated a very good ef- 
ficiency at 3.5 amperes. Final batteries were delivered in 
fabricated plexiglass cases with 22 series - connected cells. 
Discharge tests were conducted on nine (9) of the ten (10) 
delivered batteries. (GRA) 


13669 (AD-A—017642) Sulfur-based lithium—organic elec- 
trolyte secondary batteries. Quarterly report No. 6, 4 Mar 1975—3 
Jun 1975. Holleck, G.L.; Driscoll, J.R. (Eic, Inc., Newton, Mass. 
(USA)). Nov 1975. Contract DAABO07-74-C-0072. 42p. (C—405- 
6). NTIS $4.00. 

See also report dated Aug 1975, AD-A—014881. 

This program is aimed at developing a rechargeable organic- 
electrolyte lithium battery to operate over the range -40 to +160 
F, have an energy density approaching 100 Wh/Ib, a cycle life in 
excess of 500, and high charge retention. The approach is to use 
positive electrodes based on higher sulfides of Nb, Ti, and V. Ti 
disulfides and trisulfides were prepared thermally. Both sulfides are 
electrochemically active and show similar overall behavior. 
Charge—discharge cycles in PC and methyl acetate (LiAICI,, 
LiCIOH,) electrolytes are characterized by relatively flat voltage 
plateaus with mid-discharge potentials of 2.0 V. The discharge cu- 
toff potential, the sulfide preparation, and the solvent appear to af- 
fect the cycling behavior. Charge and discharge reactions of TiS, 
electrodes are relatively rapid. Diffusion of Li* ions in the sulfide 
and the electrolyte appear to be rate limiting. (GRA) 


13670 (AD-A—020164) Investigation of high temperature bat- 
tery systems. Final report, 1 Jul 1974—31 Aug 1975. Sayano, 
R.R.; McClanahan, M.L.; Male, J.A.; Fried, N. (TRW Systems 
Group, Redondo Beach, Calif. (USA)). Dec 1975. Contract 
DAABO07-74-C-0587. 60p. (TRW—26619-6013-RU-00). NTIS 
$4.50. 

Hermetically sealed sodium—sulfur cells intended to 
operate at 300 C in atmospheric environment and to deliver 10 A 
for 2 hr above 1.0 V for 100 cycles with a specific power and 
specific energy of 110 W/kg and 110 Wh/kg were designed and 
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fabricated. The cells were to withstand five thermal cycles from 
operating temperature to room temperature without loss of electri- 
cal performance. These cells utilized a disk-shaped magnesium 
oxide-enriched B-alumina electrolyte with low-cost materials for 
cell containers. The seals used in the cell were all based on state- 
of-the-art technology and comprised a glass sealant between the B- 
alumina electrolyte and the a-alumina rings, copper braze between 
the a-alumina rings and the Kovar cell containers, and laser welds 
between the Kovar cell containers and the stainless steel cell 
cover. Chromium plasma coating was used to protect the copper 
braze and Kovar against corrosion by sulfur and/or sodium polysul- 
fide. No catastrophic cell failure due to cell design or materials of 
construction has been observed during testing of a cell for over 
800 hr. (GRA) 


13671 (AD-A—020365) Standard line rechargeable battery, 
silver—zinc BB519/U. Final report Jul 1973—Jan 1975. Skelton, J. 
(Yardney Electric Corp., Pawcatuck, Conn. (USA)). Jan 1975. 
Contract DAABO7-73-C-0302. 37p. NTIS $4.00. 

The electrochemical system used in this battery consists of 
silver and zinc electrodes. The electrolyte is a concentrated aque- 
ous solution of potassium hydroxide. The separator system is 
proprietary to Yardney and is designed to assure excellent capacity 
maintenance after extended cycle life. The silver electrode is made 
from fine silver powder rolled onto a silver expanded metal grid. 
The zinc electrode is made from zinc oxide powder rolled onto a 
perforated copper grid. The separator system is wrapped around 
the positive electrode. The manufacturing processes used on these 
plates yield electrodes that offer strength and plate integrity suffi- 
cient to meet the environmental and mission requirements. The 
BB519 and BB462 Batteries have successfully demonstrated that a 
16-pound silver—zinc battery yielding 25 Ah can be integrated 
into the standard line configuration. The addition of a high rate 
battery to the standard line offers extended capability to man-pack 
applications. (GRA) 


13672 (AD-A—022350) Development of nickel—alkaline bat- 
teries for aerospace lightweight secondary power. Final report, 1 
Dec 1972—30 Jun 1975. Puglisi, V.J.; Ralph, E.L. (Spectrolab, 
Inc., Sylmar, Calif. (USA)). Jun 1975. Contract F33615-73-C- 
2012. 170p. NTIS $6.75. 

This program successfully incorporated new, improved elec- 
trode fabrication procedures into a small scale pilot production 
facility and produced advanced lightweight aerospace 
nickel—cadmium cells. The objectives of achieving a minimum 
energy density of 20 Wh/lb with the 50-Ah_ sealed 
nickel—cadmium cells was accomplished, and two pilot production 
runs demonstrated that this objective was reached with reproduci- 
ble results and good yields. The first portion of the program was 
the investigative phase, in which theoretical and analytical studies 
were performed. The plaque formation process was optimized in 
respect to sinter porosity and loading level by using an elec- 
trochemical impregnation technique. In order to develop the op- 
timum cell design, the knowledge obtained from the investigative 
phase was successfully applied to a mathematical cell design model 
that was translated into computer language. A computer design of 
several cells that met the program objectives was then developed. 
(GRA) 


(N—75-30647) Fundamental studies connected with 
electro-chemical energy storage. Final report. Buck, E.; Sen, R. 
(Pennsylvania Univ., Philadelphia (USA). Dept. of Chemistry). 
1974. Contract NGL-39-010-002. 194p. (NASA-CR—143378). 
NTIS $7.00. 

Papers are presented which deal with electrochemical 
research activities. Emphasis is placed on electrochemical energy 
storage devices. Topics discussed include adsorption of dendrite in- 
hibitors on zinc, proton discharge process, electron and protron 
transfer, quantum mechanical formulation of electron transfer 
rates, and theory of electrochemical kinetics in terms of two 
models of activation--thermal and electrostatic. (GRA) 


13674 (N—75-33496) Design and fabrication of 
silver—hydrogen cells. Klein, M.G. (Energy Research Corp., 
Bethel, Conn. (USA)). 1975. Contract NAS3-18543. 71p. (NASA- 
CR—134878). NTIS $4.50. 

The design and fabrication of silver—hydrogen secondary 
cells capable of delivering higher energy densities than comparable 
nickel—cadmium and nickel—hydrogen cells and relatively high 
cycle life is —_ An experimental task utilizing single elec- 
trode pairs for the optimization of the individual electrode com- 


ponents, the preparation of a design for light-weight 20-Ah cells, 
and the fabrication of four 20-Ah cells in heavy wall test housing 
containing electrode stacks of the lightweight design are described. 


The design approach is based on the use of a single cylindrical 
self-contained cell with a stacked disc sequence of electrodes. The 
electrode stack design is based on the use of NASA- Astropower 
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Separator Material, PPF fuel cell anodes, an intercell electrolyte 
reservoir concept, and sintered silver electrodes. Results of per- 
formance tests are given. (auth) 


13675 Storage battery. Tsygankov, M.S.; Bitjutskaya, N.A.; 
Fateeva, V.N.; Kosholkin, V.N. Karev, B.D.; Kudinov, N.A.; Khol- 
kin, M.M.; Moiseev, N.N.; Malandin, O.G. US Patent 3,972,736. 3 
Aug 1976. Priority date 26 Feb 1973, Union of Soviet Socialist 
Republics (USSR). 4p. 

The container of a storage battery accommodates series- 
connected cells whose jars are filled with electrolyte and contain 
plate groups assembled from plates with the aid of elements which 
fasten the terminal posts to the plates. The internal surfaces of two 
opposite walls of the jar facing the surfaces of the end plates of the 
plate group are provided with vertical ribs ensuring circulation of 
electrolyte in the electrolyte layer around the plate group. Each 
cell has a dielectric plate which rests freely on the elements fasten- 
ing the terminal posts to the plates. 4 figures. 


13676 (NTIS/PS—76/0466) Nickel cadmium batteries (a 
bibliography with abstracts). Report for 1970—Apr 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 214p. NTIS $25.00. 

Supersedes NTIS/PS—75/445. 

The design, fabrication, components, testing, and assembly 
of nickel cadmium batteries is covered in this bibliography of 
Federally-funded research. The majority of these citations deal 
with the development of aerospace batteries. (This updated 
bibliography contains 209 abstracts, 46 of which are new entries to 
the previous edition.) (GRA) 


13677 (PB—244390) Development of lithium-metal sulfide bat- 
teries for load leveling. Interim report. Hall, J.; Lai, S.; McCoy, L.,; 
Saunders, R. (Rockwell International Corp., Canoga Park, Calif. 
(USA)). Jun 1975. 47p. NTIS $3.75. 

This project concerns the development of a lithium-iron sul- 
fide battery for electric utility energy storage that uses a molten 
KCI-LiCl electrolyte and is operated at about 400C. This report 
describes the work performed on iron sulfide positive electrodes 
and the status of associated elements of the project concerned with 
lithium negative electrodes, ceramic components and cell design. 
Investigations of iron sulfide active materials, current conductive 
matrices and electrode housings have been made with the objec- 
tive of developing low cost, long-lived iron sulfide electrodes. The 
iron sulfide electrodes have been tested in cells using liquid lithium 
negative electrodes. Scaleup of iron sulfide electrodes from 5 sq 
cm to 25 sq cm in area has been carried out successfully. A pro- 
gram for the preparation of high purity lithium-resistant ceramic 
components has been initiated. A new solid lithium-silicon alloy 
negative electrode has been discovered. The lithium-silicon alloy 
offers a higher capacity and less voltage loss than the lithium-alu- 
minum alloy. (GRA) 


13678 (PB—248326) Development program for solid elec- 
trolyte batteries. Interim report. Silverman, H.P. (TRW Systems 
Group, Redondo Beach, Calif. (USA)). Dec 1975. 88p. NTIS 
$5.00. 

This report provides an overview of the development effort 
for the previous year, including a discussion of the approach to the 
problem, an elucidation of the more specific objectives, and an or- 
ganizational introduction to the work. The long-term requirements 
of the battery system directed towards the engineering and produc- 
tion aspects of large battery systems are stressed. Specific 
technologies receive appropriate attention, but undue emphasis is 
not placed in individual technologies. Emphasis is placed on simple 
cell geometries that are consistent with requirements of load-level- 
ing battery systems and on solid electrolytes that possess the ap- 
propriate balance of conductivity, strength, cost, and lifetime. 
(GRA) 


13679 Rechargeable battery with current limiting means. Ham- 
mel, R.O. (to Gates Rubber Co.). US Patent 3,972,739. 3 Aug 
1976. Filed date 28 Nov 1975. 4p. 

An enclosure battery, such as a rechargeable lattern battery, 
and a recharge jack mounted in the enclosure are described. The 
device includes a low-resistance, high-power current-limiting 
means connected between one of the output terminals and the cor- 
responding polarity terminal of the battery. It is provided with 
heat-indicating means for determining if the output terminals of 
the battery have been short-circuited. | figure. 


13680 Automated post burn station. Eberle, W.J. (to General 
Battery Corp.). US Patent 3,980,126. 14 Sep 1976. Filed date 2 
Oct 1975. 22p. 

An automated apparatus for sequentially forming integrally 
fused battery terminals on a plurality of storage batteries is 
described wherein a head having a mold adjustably mounted on it 
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is automatically movable with respect to a vertical axis. Slidably 


mounted on the head is a burning means for automatically produc- 


ing a variable-intensity flame for melting the battery elements to 
form the integrally fused battery terminal during a vertical stroke. 
An automate t burn station is further described which has a 
conveyor for a ———- batteries sequentially to the burning sta- 
tion and for aligning the batteries with respect to the station for 
the above-described fusing process. A plurality of novel sensors in- 
corporated into the automated post burn station facilitates the 
rapid, automatic processing of batteries while providing a high 
degree of safety and reliability. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 13676 


13681 (AD-A—018852) Lithium sulfuryl chloride battery. 
Semiannual report, 1 Dec 1974—31 May 1975. Nanis, L.; Kapur, 
V.K.; Huang, M.; Gencer, M.A. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Chemical and Biochemical Engineering). Oct 
1975. Contract DAABO7-75-C- 1676. 33p. NTIS $4.00. 

LiAICI, in SO,Cl, was used as the electrolyte in a battery 
with a lithium metal anode and a carbon cathode. A preliminary 
conductivity value for LiAICI, (2.5M) in SO,Cl, at 25 C was found 
to be (5 +- 2) 10°* (Q-cm)"'. A simple four-point probe conduc- 
tivity measurement method has been devised in order to avoid 
frequency dependent impedance behavior at electrodes and to im- 
prove the precision of conductance measurement. Discharge 
characteristics of the cell Li/LiAICI,(2.5M)—SO,CI,/C were stu- 
died. Open circuit voltage of 3.96 V was obtained. Accumulation 
of reduction products on the carbon cathode decreased the life of 
the cell. Replacement of the cathode renewed cell activity. (GRA) 


13682 (AD-A—019480) State of charge determination for 
aerospace batteries. Final report, Oct 1973—Aug 1975. Jones, 
D.C.; DeBerry, D.W.; Clark, W.S. (Radian Corp., Austin, Tex. 
(USA)). Oct 1975. Contract F33615-74-C-2005. 121p. NTIS 
$5.50. 

High current, short duration pulses were investigated as 
methods for determining the state-of-charge of nickel—cadmium 
and zinc—silver oxide batteries. An accurate indicator over the 
whole state-of-charge range for nickel—cadmium batteries was 
developed on the basis of a constant voltage discharge pulse and a 
preconditioning step. The effects of temperature, cycling, and cell 
variations on test results were determined. The procedure was 
shown to be able to test cells of unknown background and to de- 
tect the presence of weak or defective cells. A constant voltage 
discharge pulse test was developed to determine if a zinc—silver 
oxide battery was charged above 80—85% of full capacity. (GRA) 


13683 (N—75-27566) A study of short test and charge reten- 
tion test methods for nickel-cadmium spacecraft cells. Final report. 
Scott, W.R. (TRW Systems Group, Redondo Beach, Calif. 
(USA)). Apr 1975. Contracts NAS7-100;JPL-953649. 193p. 
(NASA-CR— 143189; TRW—24118-6003-RU-00). NTIS $7.00. 

Methods for testing nickel-cadmium cells for internal shorts 
and charge retention were studied. Included were (a) open circuit 
voltage decay after a brief charge, (b) open circuit voltage 
recovery after shorting, and (c) open circuit voltage decay and 
capacity loss after a full charge. The investigation included con- 
sideration of the effects of prior history, of conditioning cells prior 
to testing, and of various test method variables on the results of 
the tests. Sensitivity of the tests was calibrated in terms of 
equivalent external resistance. The results were correlated. It was 
shown that a large number of variables may affect the results of 
these tests. It is concluded that the voltage decay after a brief 
charge and the voltage recovery methods are more sensitive than 
the charged stand method, and can detect an internal short 
equivalent to a resistance of about (10,000/C)ohms where C’ is 
the numerical value of the capacity of the cell in ampere hours. 


13684 (N—75-30652) Evaluation program for secondary 
spacecraft cells: initial evaluation tests of General Electric Company 
6.0 ampere-hour nickel—cadmium spacecraft cells for the improved 
Tiros operational satellite (ITOS). Harkness, J.D. (Naval Weapons 
Support Center, Crane, Ind. (USA)). 1 Jul 1975. 14p. (NASA- 
CR—144667; WQEC/C—75-164). NTIS $3.25. 

Quality control measures for Ni—Cd spacecraft cells were 
analyzed. Cells were examined for electrolyte leakage, internal 
shorts, low capacity, or inability of any cell to recover its open cir- 
cuit voltage above 1.50 volts during the internal short test. Test 
results are given in tabular form. (auth) 


13685 (N—75-33493) Fabrication and testing of negative- 
limited sealed nickel—cadmium cells. Final report, 1 Jul 1974—28 
Feb 1975. Gordy, D.J. (Gould, Inc., Mendota Heights, Minn. 
(USA)). 31 Mar 1975. Contracts NAS7-100;JPL-953680. 68p. 
(NASA-CR— 143628; REPT—752-015). NTIS $4.50. 
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A number of 20-Ah and 3-Ah _negative-limited 
nickel—cadmium cells were fabricated and assembled in hermeti- 
cally sealed stainless steel containers. The cells exhibit a large volt- 


- age rise signal, in excess of 250 mA, at the end of each charge 


period. They also exhibit lower self-discharge rates than conven- 
tional sealed nickel—cadmium cells and do not require 
overcharge. The cells are capable of operating at charge and 
discharge rates up to SC and can deliver at least 1000 cycles on a 
30-minute regime at 25% DOD. A small amount of gassing occurs, 
but is not deemed critical or detrimental in view of the facts that 
operating pressures are in the range of 7 to 20 psig and the cells 
are operated in the flooded condition and so contain little internal 
void volume. The cells were found to exhibit somewhat higher 
capacity loss rates during cycling than conventional sealed 
nickel—cadmium batteries. (auth) 


13686 (PB—251594) Law enforcement standards program: 
NILECJ standard for batteries for personal/portable transceivers. 
(National Inst. of Law Enforcement and Criminal Justice, 
Washington, D.C. (USA)). Jun 1975. 1l6p. (NILE/CJ- 
STD—0211.00). NTIS $3.50. 

Library of Congress Catalog Card No. 75-619245S. 

The purpose of this document is to establish performance 
requirements and methods of test for batteries used in per- 
sonal/portable transceivers by law enforcement agencies. The 
requirements of this standard are stated with reference to the 
transceiver model with which the batteries are intended to be used. 
(GRA) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 13672, 13676, 13677, 13679, 
13905 


13687 (AD-A—013364) Battery charger PP-4126( )/U. Final 
report, 1 Jul 1971—Jun 1974. Froeschle, T.A. (Bose Corp., 
Framingham, Mass. (USA)). Jul 1975. Contract DAABO7-71-C- 
0355. 97p. NTIS $4.75. 

The performance data and design configuration of the PP- 
4126( )/U Battery Charger are delineated in this final report. Per- 
formance of the unit is summarized. Terminal performance and 
selected aspects of internal performance are considered. The inter- 
nal system configuration of the battery charger is presented in 
block form. Functions of internal system blocks are discussed to 
define their design and behavior. Circuit components used to im- 
plement the systems blocks are identified. The PP-4126( )/U Bat- 
tery Charger is designed to charge 6-, 12-, and 24-V dc batteries at 
selectable charging rates from 0.1 A dc to 12 A dc. The battery 
charger operates from MIL-STD-704 dc power sources in the 
range 22 V dc to 40 V dc. The battery charger structure is a 
finned housing with a removable cover. The cover contains the 
input power cable. The battery charger may be operated in any 
position. 


13688 (AD-A—017117) Investigation of new cell components 
for vented nickel—cadmium batteries. Technical report. Wagner, 
O.C. (Army Electronics Command, Fort Monmouth, N.j. (USA)). 
Nov 1975. 20p. (ECOM—4364). NTIS $3.50. 

An investigation of new cell components for vented 
nickel—cadmium batteries shows that it is possible to prevent 
capacity loss due to crystal growth of cadmium and cadmium 
hydroxide by the addition of 1% indium hydroxide to the active 
cadmium powder. Cadmium anodes with 5% nickel hydroxide 
were found to be partially effective in resisting crystal growth. The 
investigation also shows that the low temperature performance of 
vented nickel—cadmium cells (-20F) with methacrylic acid-grafted 
polyethylene membranes, E-2291 (40/20), is equal to that of cells 
with standard cellophane membranes if the former are initially 
formed by means of an optimized pulse mode of charging (based 
on USAF data, the room temperature life of vented 
nickel—cadmium batteries with E-2291 separator is about five 
times greater than standard batteries with cellophane membranes). 
(GRA) 


13689 (AD-A—018478) Fabrication and 

nickel—alkaline cells. Part II. Analysis 

solutions used in fabrication of nickel hydroxide electrodes. Techni- 
cal report, Jun 1972—Jan 1975. Pickett, D.F. (Air Force Aero- 
Propulsion Lab., Wright-Patterson AFB, Ohio (USA)). Oct 1975. 
20p. (AFAPL-TR—75-34-Pt-2). NTIS $3.50. 

See also Part I dated Oct 1975, AD-A—018517. 

Ethanol solutions containing nickel and cobalt nitrates are 
used in a recently developed process for electrodeposition of 
nickel and cobalt hydroxides inside nickel sinters (D.F. Pickett, 
U.S. Patent 3,827,911 (1974)). Nickel hydroxide electrodes, 
resulting from this technique, have demonstrated superior per- 
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formance over electrodes commonly used in aerospace Ni—Cd 
batteries (V. J. Puglisi, H. N. iger, and D. F. Pickett, 
Proceedings of the 9th IECEC Conference San Francisco, CA, 
Aug 1974, pp. 873-879). In order to control quality of these new 
electrodes several methods of analysis for impregnating solutions 
were developed. These methods employ use of techniques such as 
gas chromatography, atomic absorption spectrophotometry, and 
Poor spectrophotometry for individual component analysis. 
(GRA) 


13690 (AD-A—018517) Fabrication and _ investigation of 
nickel—alkaline cells. Part I. Fabrication of nickel-hydroxide elec- 
trodes using electrochemical impregnation techniques. Technical re- 
port, 1 Jan 1971—1 Jan 1974. Pickett, D.F. (Air Force Aero- 
Propulsion Lab., Wright-Patterson AFB, Ohio (USA)). Oct 1975. 
77p. (AFAPL-TR—75-34(Pt.1)). NTIS $5.00. 

See also Part II dated Oct 1975, AD-A—018478. 

Several electrochemical impregnation techniques for deposi- 
tion of active nickel hydroxide inside nickel sinters were in- 
vestigated. The most favorable means of impregnation appears to 
be deposition from alcoholic nitrate solutions. Formation cycling 
of electrodes made from the various techniques has been per- 
formed using 20 to 50% overcharge for 10 to 30 cycles. Some 
electrodes show capacities as high as 9.5 ampere-hours per cubic 
inch after these cycles. The alcohol process has been scaled to 
pilot production, and several 20 to 25-AH vented 
nickel—cadmium cells were constructed using cadmium electrodes 
fabricated from another electrochemical technique. These cells 
show vastly improved charge acceptance, at a wide temperature 
range, over state-of-the-art vented aircraft cells and improved 
cycle life at high temperatures and deep depths of discharge. 
(GRA) 


13691 (AD-A—019580) Analysis of porous electrodes with 
sparingly soluble reactants IV. Application to particulate bed elec- 
trode: Ag/AgCl system. Technical report. Katan, T.; Gu, H.; 
Bennion, D.N. (Lockheed Missiles and Space Co., Palo Alto, Calif. 
(USA). Lockheed Palo Alto Research Lab.). 15 Jan 1976. Con- 
tract NO0014-73-C-0397. 32p. (LMSC-D—464335). NTIS $4.00. 

Prepared in cooperation with California Univ., Los Angeles. 
School of Engineering and Applied Science. 

Experiments were conducted to characterize critical 
processes affecting performance of totally-immersed, porous, 
secondary electrodes. Reaction product (AgCl) distribution and 
polarization-time behavior under galvanostatic conditions deter- 
mined experimentally are in good accord with a recently 
developed mathematical model. (GRA) 


13692 (AD-A—022467) Development of zinc electrodes and 
inorganic separators for large size silver—zinc batteries. Final 
technical report, 4 Mar 1974—31 Oct 1975. Charkey, A. (Energy 
Research Corp., Bethel, Conn. (USA)). 17 Mar 1976. Contract 
N00024-74-C-5 262. 21p. NTIS $4.00. 

During the nineteen-month period of this contract, both 40- 
Ah and 850-Ah (NR-1) size silver—zinc cells were designed, 
fabricated, and tested to evaluate improved zinc electrode struc- 
tures and inorganic separators developed by ERC. The 40-Ah-cell 
groups have completed cycling and have achieved 150 to 300 cy- 
cles depending on the cell construction. The NR-1 batteries have 
completed 150 to 300 days of testing on both float and deep 
discharge regimes with the testing continuing. Three NR-1| and 
three DSRV (525-Ah) cells have been fabricated with the most 
promising design and have been delivered to NAD-Crane for life 
test evaluation. The most promising design from data obtained in 
both 40-Ah and 850-Ah cells appears to be a combination of FSC 
and ERC 2002 inorganic separator with KT separator on the nega- 
tive electrode. The various negative plate additives investigated did 
improve performance in cells with FSC separators, but did not 
show an additional improvement when tested in cells with inor- 
ganic and FSC separators in combination. (GRA) 


13693 (AD-A—025202) Structure of lithium—boron alloys 
and their lormance as potential anodes for high power molten 
salt batte: Progress report, 1 Aug 1974—30 Jun 1975. James, 
S.D.; DeVries, L.E. (Naval Surface Weapons Center, Silver Spring, 
Md. (USA)). | Mar 1976. 29p. (NSWC/WOL-TR—76-22). NTIS 
$4.00. 

Anodic discharge curves in the LiCI—KCI eutectic melt 
have been obtained for two lithium—boron alloys (70 and 80 wt % 
Li) between 673 and 873 K (400 and 600 C) and from 2 to 8 
A/sq cm. The behavior of Li contained in wicks of porous Ni was 
also studied for comparison. Calculated Li contents for Li—B alloy 
anodes, at the main break in curvature of discharge curves, 
clustered closely around 0.67 mole fraction Li. This is considered 
strong evidence for the existence of a compound Li,B in this alloy 
system. Between 748 and 873 K (475 and 600 C) and up to at 
least 8 A/sq cm, there are no diffusional limitations to the anodic 
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extraction of Li from the Li—B alloys. The shape of discharge 
curves, the lack of anodic diffusional limitation, and the longer 
low-V plateaus of the alloy richer in Li are consistent with the fol- 
lowing picture of the discharge process. The discharging material 
behaves like a sponge of solid Li,B compound containing a Li-rich, 
Li—B liquid alloy, probably a conjugate phase to the Li,B com- 
pound. Lithium anodizes into the melt at constant V out of this 
liquid alloy until it is wholly transformed to solid Li,B. This 
process constitutes the main plateau of alloy discharge curves. At 
this point (the main break in discharge curves) voltage rises to 
values where tighter-bound Li can be anodized out of the decom- 
posing compound. The Li—B alloy electrodes are markedly superi- 
or to the Li—Ni wicks, both in gravimetric coulombic capacity and 
in the ability to retain Li at high temperatures. Useful coulombic 
capacities of the Li—B alloys ranged up to 7700 coulombs per g of 
(Li*B) at about 3 V versus a chlorine reference electrode. (GRA) 


13694 (N—75-30512) Battery peak charge voltage monitor for 
dual air density satellite. Shull, T.A. (National Aeronautics and 
Space Administration, Langley Station, Va. (USA). Langley 
Research Center). 23 Jul 1975. 10p. (NASA-TM-X—72669). 
NTIS $3.25. 

A battery peak charge voltage monitor was developed for 
use on the dual air density satellite (DADS). This device retains a 
reading of the maximum voltage reached by the spacecraft battery 
during periods of charging, and makes it available during periods 
of data transmission. The monitor is connected across the battery 
and operates solely from the battery; it is powered continuously 
with quiescent input current of only 3 milliamperes. Standard in- 
tegrated circuits and a thin-film resistor network are utilized. The 
monitor occupies approximately 40 square centimeters of a 
printed-circuit board within a larger electronic package. (auth) 


13695 (N—75-33497) Electrolyte concentration changes dur- 
ing operation of the nickel—cadmium cell. Halpert, G. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). 
Goddard Space Flight Center). May 1975. I13p. (NASA-TM- 
X—70977; X—711-75-135). NTIS $3.50. 

Submitted for Publication. 

The concentration and distribution of aqueous potassium 
hydroxide (KOH) electrolyte in a sealed nickel—cadmium cell is 
considered. The reactions at both electrodes during charge and 
discharge involve the production or utilization of hydroxyl ion 
(OH) or water (H,O), which directly affects concentration. 
Changes in electrolyte concentration relative to the individual elec- 
trode reactions is discussed. Quantitative values are provided for 
the changes in concentration for 6-, 12-, and 20-Ah cells with ac- 
cepted quantities of precharge and accepted initial quantity of 31% 
aqueous KOH. Consideration is given to a more accurate equation 
which includes net changes in hydroxyl concentration in addition 
to water. Also, expected concentrations of electrolyte in cells in 
the fully charged, 75% charged, 50% charged, 25% charged, and 
discharged conditions are calculated. The expected concentration 
changes for cells in the accelerated tests are also tabulated and 
compared with measured values. All calculations are made on the 
assumption that there are no side reactions. Various properties 
which depend on KOH concentration are listed. The variables in- 
clude O,, Hz, and Cd(OH), solubilities in addition to viscosity and 
conductivity. (auth) : 


13696 Separators for alkaline batteries. Giliman, L.M.; Stark, 
R.E. (to Gates Rubber Co.). US Patent 3,980,497. 14 Sep 1976. 
Filed date 3 Aug 1970. 6p. 

A multi-layer separator for use in alkaline storage batteries 
is disclosed. In one aspect of the invention the separator comprises 
bibulous, nonmembranous layers together with a coating of a rela- 
tively thin layer of a gelling agent applied to at least one side of 
one of the bibulous layers. In another aspect of the invention, 
outer bibulous, nonmembranous layers sandwich and are bonded 
to a semipermeable membranous layer with an adherent gelling 
agent to form a high-strength laminated separator. These separa- 
tors find use in a variety of alkaline galvanic cells, particularly in 
rechargeable cells such as nickel—cadmium, nickel—zinc, 
silver—zinc, manganese dioxide—zinc, and similar cells. 3 figures. 


13697 Process for manufacturing a negative accumulator elec- 
trode for the reversible storage and restitution of hydrogen. 
Schmitt, R. (to Battelle Memorial Institute). US Patent 3,972,726. 
3 Aug 1976. Priority date 18 Oct 1973, Switzerland. 8p. 

A process is described for the manufacture of negative ac- 
cumulator electrodes having a current-conducting carrier skeleton 
and an active material for the reversible electrochemical storage 
and restitution of hydrogen on charging and discharging. The 
powder particles of the active material are at least partially en- 
veloped and coated with a hydrogen-permeable copper layer. The 
copper-coated active material particles are processed by heating to 
sintering temperatures with simultaneous application of pressure to 
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form a porous, mechanically-stable electrode permeated with a sin- 
tered copper carrier skeleton of sintered copper coated on the ac- 
tive material particles. 2 figures. 


13698 (PB—244289) Research on electrodes and electrolyte 
for the Ford sodium-sulfur battery. Annual re 30 Jun 
1974—29 Jun 1975. Weiner, S.A. (Ford Motor Co., Dearborn, 
Mich. (USA)). Jul 1975. Contract NSF-C805. 294p. NTIS $8.75. 

Prepared in cooperation with Rensselaer Polytechnic Inst., 
Troy, N.Y., and Utah Univ., Salt Lake City. See also PB—235484 
and PB—244290. 

Significant research findings are reported on (1) the 
development of a binder system for extrusion and the preliminary 
extrusion of conductive beta’-Al,O, tubing, (2) rapid sinter 
techniques in open-air environments at 1550-1600C in which soda 
evaporation is not a serious problem, (3) the hot-pressing of fine- 
gtained (2-3 micrometers), high strength (35,000-40,000 psi), and 
low resistivity ({5 ohm-cm) polycrystalline beta’-Al,O;, (4) the 
relationship between strength and microstructural variables such as 
grain size and porosity and (5) the durability of ceramic in Na-Na 
cells run at high current densities. In the sulfur electrode develop- 
ment program, all work is proceeding on schedule. The sulfur- 
polysulfide melt was observed at 300C on both charge and 
discharge in the two-phase region. Both Al,O, and MoS, have been 
found to be stable in Na,S, melts at 400C. (GRA) 


13699 (PB—244290) Research on electrodes and electrolyte 
for Ford sodium-sulfur battery. Appendix a. List of research con- 
tributors. Report for 30 Jun 1974—29 Jun 1975. (Ford Motor 
Co., Dearborn, Mich. (USA)). 31 Jul 1975. Contract NSF-C805. 
243p. NTIS $7.50. 

See also PB—244289. Prepared in cooperation with 
Rensselaer Polytechnic Inst., Troy, N.Y., and Utah Univ., Salt 
Lake City. 

These appendicies include: A list of research contributors; 
report distribution list; research publications; fracture properties of 
polycrystalline lithia-stabilized B’-alumina; and the application of 
load-relaxation techniques to determine the stress intensity factor - 
crack velocity relationships in brittle materials. (GRA) 


13700 Procedure for fabricating electrodes for galvanic ele- 
ments and accumulators using porous frameworks which are made 
surface conductive or designed with conducting inserts. Kandler, L.; 
Roemer, D. (to Rheinisch-Westfaelisches Elektrizitaetswerk A.G.). 
German(FRG) Patent 1,421,560/C/. 25 Sep 1975. 2p. (In Ger- 
man). 

The invention deals with a method to fabricate electrodes 
for galvanic elements and accumulators using porous frameworks 
of plastic, giass fiber, etc., which are made surface conductive or 
are designed with conducting inserts where the pores of the 
framework are filled with active mass by electrolysis. 


13701 Resealable vent for plastic battery case. Sorenson, D.D.; 
Erickson, R.A. (to Gould Inc.). US Patent 3,980,500. 14 Sep 
1976. Filed date 30 May 1975. 4p. 

A resealable vent for a secondary cell has a flat plastic case 
including a resilient ball. The ball is seated in an apertured passage 
with a predetermined amount of compression and adapted to un- 
block an opening in the passage and vent gaseous material upon an 
excessive build-up of internal pressure within the cell case, for ex- 
ample, during recharging at an accelerated rate. 10 figures. 


13702 Use of hydrogen-absorbing electrode in alkaline battery. 
Feder, D.O.; Maurer, D.W. (to Bell Telephone Labs., Inc.). US 
Patent 3,980,501. 14 Sep 1976. Filed date 19 Jun 1974. 6p. 

Alkaline batteries are described in which a special electrode 
is incorporated in the positive electrode in order to give added 
protection against electrochemical damage due to battery reversal. 
This special electrode contains a hydrogen-absorbing material 
which also acts as a hydrogen electrode for the conversion of 
hydrogen ions into elemental hydrogen. Such alkaline batteries are 
particularly well protected against hydrogen overpressure due to 
battery reversal with only a small penalty in energy density. Par- 
ticularly suitable for this application is the use of a hydrogen-ab- 
sorbing material with nominal formula LnM,, in which Ln 
represents a lanthanide metal and M is either cobalt or nickel. 3 
figures. 
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13703 (AD-A—023010) Energy fact book 1975: Parts I-V, 
Appendixes A-H. Technical report. Tomlinson, G. (Midland Coal 
Co., Trivoli, Ill. (USA)). 30 Jun 1975. Contract N00014-74-C- 
0348. 194p. (TETRAT-A—642-75-169). NTIS $7.50. 
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Contents include the following: present energy situation; 
energy R and D in other countries; energy R and D legislation dur- 
ing the 93rd and 94th Congresses; and Federal government energy 
research and development. (GRA) 


13704 (AD-A—024945) Impact of the energy crisis on US na- 
tional security interests. Student essay. Stuart, D.B. (Army War 
Coll., Carlisle Barracks, Pa. (USA)). 20 Oct 1975. 34p. NTIS 
$4.00. 

The impact of the energy crisis is examined in terms of the 
economic aspects of the crisis, effects on America’s allies and al- 
liances, effect on the Communist Bloc, and effect on US war- 
fighting capability. The crisis has a serious impact on national 
security, particularly on the US economic base and the US's al- 
liances. NATO, especially, has had serious strains as a result of the 
crisis. In a war with Russia, the US could be at a severe disad- 
vantage because of the relative ease with which its energy lifelines 
can be interdicted. The US Armed Forces should develop tactics 
for coping with an energy shortage environment. These include 
development of smaller, faster tankers to reduce their vulnerability 
to submarine attack and the direction of research toward ways in 
which petroleum-using equipment could be converted to use other 
energy sources and/or significantly less petroleum. 


13705 (N—75-27557) Energy: an annotated bibliography. 
Blow, S.J. (National Aeronautics and Space Administration, 
Langley Station, Va. (USA). Langley Research Center). Aug 1974. 
749p. (NASA-TM-X —66766; BIB—74-01). NTIS $17.25. 

This bibliography is a compilation of approximately 4,300 
selected references on energy and energy related topics. The 
references are arranged by date, with the latest works first, in the 
following subject categories: (1) energy and power -- general; 
resources, supply/demand, and forecasting; policy, legislation, and 
regulation; research and development; environment; consumption 
and economics; and conservation, (2) energy and power sources -- 
general, fossil fuels, hydrogen and methanol, organic wastes and 
waste heat, nuclear, geothermal, solar, wind, ocean/water, mag- 
netohydrodynamics and electrohydrodynamics, and gas and steam 
turbines, and (3) energy and power storage and transmission. 
Literature from bibliographic sources dated January 1972 through 
July 1974 is covered, with some pertinent literature prior to 1972 
included. (GRA) 


13706 (N—75-27558) Energy: an annotated bibliography. 
Blow, S.J. (National Aeronautics and Space Administration, 
Langley Station, Va. (USA). Langley Research Center). Feb 1975. 
550p. NTIS $12.50. 

This bibliography is the first update of a previous energy 
bibliography dated August 1974. It contains approximately 3,300 
selected references on energy and energy related topics from 
bibliographic sources dated August 1974 through December 1974. 
The references are arranged by date, with the latest works first, in 
subject categories. (1) energy and power -- general; resources, 
supply/demand, and forecasting; policy, legislation, and regulation; 
research and development, environment; consumption and 
economics; conservation; and systems analysis. (2) energy and 
power sources -- general; fossil fuels; hydrogen and other fuels; or- 
ganic wastes and waste heat; nuclear; geothermal; solar; wind; 
ocean/water,; magnetohydrodynamics and electrohydrodynamics; 
and gas and steam turbines. (3) energy and power storage and 
transmission. (GRA) 


13707 (N—75-27565) Technology assessment of portable ener- 
gy RDT and P. Vanston, J.H. Jr.; Frisbie, W.P.; Poston, D.L. 
(Texas Univ., Austin (USA). Center for Energy Studies). 1975. 
Contract NAS2-8444. 303p. (NASA-CR—137655; STUDY—28). 
NTIS $9.25. 

Results are presented of a workshop conducted to assess 
portable energy technology. The results were evaluated and areas 
for future research were considered. Several research categories 
were studied: increasing presently available fuel supplies, develop- 
ing new fuel sources, utilization of new transportation fuels, im- 
proving conservation practices, and equitable distribution of fuel 
supplies. Several research projects were pro d, and work state- 
ments were constructed for those considered suitable. (GRA) 


13708 (OSP—76-18) Review of the information-gathering 
practices of the Federal Energy Administration. (General Account- 
ing Office, Washington, D.C. (USA)). 11 May 1976. 33p. General 
Accounting Office, Washington, DC. 

Public Law 93-153 directs GAO to review the information- 
gathering activities of the independent Federal regulatory agencies. 
Therefore, GAO has initiated a long-term program for evaluating 
the effectiveness of the management processes the agencies use in 
developing their information-gathering requirements. Because of 
the large number of new information-gathering requirements 
generated by the Federal Energy Administration since its establish- 
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ment, GAO selected it as one of the initial agencies to be studied. 
GAO began this study by identifying those critical management ac- 
tions and decisions that could reasonably be expected in a 
development effort. Using this information, GAO evaluated FEA's 
management process for developing requirements by reviewin; 

selected information-gathering requirements. GAO recommende 

that the FEA more actively contact congressional organizations 
and other interested parties during the development process; field 
test proposals, when warranted, before implementation; establish 
an ongoing reassessment program; review the clearance organiza- 
tion’s placement and practices and make appropriate revisions; 
and insure that organizations obtain official approval before solicit- 
ing information. (MCW) 


13709 (OSP—76-21) Improvements still needed in Federal 
energy data collection, analysis, and reporting. (General Account- 
ing Office, Washington, D.C. (USA)). 15 Jun 1976. 60p. General 
Accounting Office, Washington, DC. 

Report to the Congress by the Comptroller General of the 
United States. 

This report presents a review of recent actions affecting 
Federal energy data collection, analysis, and reporting, as well as 
an identification and discussion of current major energy data 
problems; it is based on GAO's testimony before the Senate Interi- 
or Committee on March 9, 1976, which updated GAO's earlier 
work. The testimony consists of a prepared statement and five at- 
tachments. Attachment I summarizes GAO's February 1974 re- 
port. Attachment Il briefly reviews actions affecting energy data 
collection and analysis since February 1974. Attachment IIl 
discusses the current status of the major energy data problems 
identified in the 1974 report. Attachment IV lists the principal 
recommendations relating to energy data in other GAO reports is- 
sued since February 1974; most of these recommendations dealt 
with the need for better resource and reserve information, particu- 
larly with regard to energy resources located on Federal lands. At- 
tachment V contains GAO's specific comments on S. 1864, a bill 
that would establish a new independent Federal agency to collect, 
analyze, and disseminate energy information. GAO continues to 
believe that the best long-term organizational approach to the solu- 
tion of energy problems, including energy data collection 
problems, would be the establishment of a Department of Energy 
and Natural Resources. In the interim, an organizational alterna- 
tive that GAO believes should considered is to build on the 
capability already existing in the Federal Energy Administration by 
expanding that agency's energy data role and insuring the indepen- 
dence and objectivity of its data collection activities. (MCW) 


13710 (PB—242769-09/SL) Monthly energy review. 
tember 1975. (Federal Energy Administration, Washington, D.C. 
(USA)). Sep 1975. 76p. NTIS $4.00. 

Topic areas covered include: Energy sources, electric utili- 
ties, nuclear power, energy consumption, resource development, 
prices, and international trade. (GRA) 


13711 (PB—245248) Energy information resources maintained 
by the metropolitan Washington Council of Governments. Final re- 
port. Markle, T.; Haas, R.; Fraser, M. (Metropolitan Washington 
Council of Governments, D.C. (USA)). May 1975. 85p. NTIS 
$4.75. 


The report describes the current capability of Council of 
Government's Metropolitan Energy Information Center as of June, 
1975. Approximately 500 documents are listed by major subject 
codes. Unit operations performed on materials received by the 
Center are described, and the Center's public access procedures 
and operations philosophy are reviewed. (GRA) 


13712 (PB—253962) Energy information activities at the FEA. 
Rogers, G. (Federal Energy Administration, Washington, D.C. 
(USA)). May 1976. 48p. (FEA/B— 76/218). Dep. NTIS $4.00. 

The Federal Energy Administration (FEA) is responsible for 
the development, publication, and dissemination of energy infor- 
mation. This information is prepared to support three primary mis- 
sions. First, extensive, accurate data are needed to implement FEA 
programs, particularly regulatory operations. Second, reliable ener- 
gy information is needed to develop and evaluate Federal energy 
policy. Third, FEA has a legislative mandate to publish statistical 
reports and analyses, data summaries, fact sheets, and other infor- 
mation to ensure that decision makers and the general public are 
kept fully informed. This publication explains those information 
activities. (auth) 


13713 Energy technology III: cializati Hill, R.F. 
(ed.). Bethesda, MD; Government Institutes, Inc. (1976). 345p. 
(CONF-760347—). 
From 3. energy technology conference/exposition,; Washing- 
_ District of Columbia, United States of America (USA) (29 
ar 1976). 
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A separate abstract was prepared for each of the 32 in- 
dividual papers dealing with policy, new technology, constraints on 
application of energy technology, and prospectus. (JSR) 


13714 Directory of transportation education. Washington, DC; 
Department of Transportation (1976). 209p. GPO. 

This first edition of this directory lists post-secondary in- 
stitutions in the United States that offer: (1) degree-level programs 
in transportation and related areas, and (2) regularly scheduled 
transportation and related seminars, workshops or institutes (such 
as summer aerospace education workshops). All modes are in- 
cluded: air, highway, pipelines, rail, water, urban/mass transporta- 
tion and intermodal. This publication also contains transportation- 
oriented specialty or emphasis areas including but not limited to 
such disciplines as environmental sciences and engineering, noise 
abatement, structures, hydraulics, management, regional and city 
planning, mass transit, sanitary engineering, traffic engineering, re- 
liability engineering, safety, economics, and consumer education. 


13715 Encyclopedia of energy. Lapedes, D.N. (ed.). New 
York; McGraw-Hill Book Company (1976). 785p. $24.50. 

The McGraw-Hill Encyclopedia of Energy with its more 
than 300 articles written by specialists is designed to aid the stu- 
dent, librarian, scientist, engineer, teacher, and lay reader with in- 
formation on any aspect of energy from the economic and political 
to the environmental and technological. The Encyclopedia is ar- 
ranged in two parts. The first part, “Energy Perspectives,’’ has six 
feature articles: Energy Consumption, Outlook for Fuel Reserves, 
Exploring Energy Choices, World Energy Economy, U.S. Policies 
and Politics, and Protecting the Environment. Separate abstracts 
were prepared for each of these features. The second part, 
"Energy Technology,’’ with its 300 alphabetically arranged arti- 
cles, contains information on such subjects as coal mining, nuclear 
power, laser-induced fusion, wind power, solar power, and 
hydroelectric power. The articles, some drawn from the McGraw- 
Hill Encyclopedia of Science and Technology (3rd ed., 1971) and 
its Yearbooks (1971-1976), and some written especially for this 
volume, were selected or suggested by the Board of Consultants. 
Almost every article opens with a definition of the subject and 
ends with a bibliography for further reading. The Appendix aids 
the reader in converting U.S. Customary Units to metric and 
System International units. The cross-references to other articles 
and the analytic index interrelate the articles. 


13716 Bibliography of selected Rand publications. Santa 
Monica, CA; Rand Corporation (1976). 29p. 

The bibliographic selection includes 134 citations of books, 
reports, memoranda, and papers on energy. (MCW) 


SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 13747, 13810, 13815 


13717 (AD-A—016184) Formulating a pilot model for energy 
in relation to the national economy. Technical report. Dantzig, G.B. 
(Stanford Univ., Calif. (USA). Systems Optimization Lab.). Apr 
1975. Contracts N00014-75-C-0865;N00014-75-C-0267. 2Ip. 
(SOL—75-10). NTIS $3.25. 

This dynamic linear-programming model, on a pilot scale is 
an attempt to describe in physical terms many of the technological 
interactions within and across the sectors of the economy, includ- 
ing a detailed energy sector. The general objective of the model is 
to determine, in the face of changing energy picture, what the 
country can achieve in physical terms over the long term, say 30 
years. Preliminary work on the pilot model indicates that it can be 
completed within six months and that several useful scenarios can 
be run during the ensuing six months. (GRA) 


13718 (AD-A—016187) On a pilot linear programming model 
for assessing physical impact on the economy of a changing energy 
picture. Technical report. Dantzig, G.B.; Parikh, S.C. (Stanford 
Univ., Calif. (USA). Systems Optimization Lab.). Aug 1975. Con- 
tracts N00014-75-C-0865;N00014-75-C-0267. 18p. (SOL—75- 
14R). NTIS $3.25. 

This paper deals with a dynamic linear programming model 
on a pilot scale that attempts to describe in physical terms many of 
the technological interactions within and across the sections of the 
American economy, including a detailed energy sector. The 
general aim of the model is to provide information on what the 
country would achieve over the long run in physical terms in the 
face of a changing energy picture. The model is expected to (1) 
incorporate most recent available data of sufficiently good quality 
(albeit in an aggregated form) that it can be used to generate some 
meaningful scenarios showing how the economy might be affected 
if the energy picture evolves in a specific way, and (2) provide the 
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Systems Optimization Laboratory a prototype for research in solv- 
ing largeiscale linear programming models of energy systems. 
(GRA) 


13719 (AD-A—016217) A note on the objective junction for 
the pilot model. Technical report. Dantzig, G.B. (Stanford Univ., 
Calif. (USA). Systems Optimization Lab.). Aug 1975. Contracts 
N00014-75-C-0865;N00014-75-C-0267. 10p. (SOL—75-20). NTIS 
$3.25. 

It is shown that if the objective for a linear programming 
model is chosen to be the weighted sum of people at different con- 
sumption levels, where the weights are equal to consumption levels 
measured in base-year prices, then the prices of the physical flow 
model will be comparable to base-year prices in that people given 
the same income less taxes and savings will be able to purchase the 
same bill of goods; moreover, prices will remain invariant if they 
use their demand functions to buy a different bill of goods. It is 
also shown that if industries use their respective production to 
change their inputs to maximize production, this will also increase 
the objective gross national consumption. (GRA) 


13720 (BNL—21839) Access to the energy system network 
simulator (ESNS), via remote computer terminals. Reisman, A.W. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 15 Aug 1976 
Contract E(30-1)-16. 22p. Dep. NTIS $3.50. 

The Energy System Network Simulator (ESNS) flow model 
is installed on the Brookhaven National Laboratory (BNL) CDC 
7600/6600 computer facility for access by off-site users. The 
method of access available to outside users is through a system 
called CDC-INTERCOM, which allows communication between 
the BNL machines and remote teletype terminals. This write-up 
gives a brief description of INTERCOM for users unfamiliar with 
this system and a step-by-step guide to using INTERCOM in order 
to access ESNS. 


13721 (PB—245391) Energy balance for the Washington 
metropolitan area for 1973. Final report. Graham, P.; Markle, T.; 
Krouse, V.; Haas, R. (Metropolitan Washington Council of 
Governments, D.C. (USA)). Jun 1975. 48p. NTIS $3.75. 

A framework of accounts used in the metropolitan energy 
balance is presented for each of the following headings: resource 
type, fuel type, method of conversion, energy use, and demand 
sector. A table by fuel type of non-renewable and renewable pri- 
mary energy resources used in the metropolitan Washington area is 
presented. Energy use data are presented in three demand sectors: 
(1) commercial, industrial, and institutional, (2) residential, and 
(3) transportation. Energy use data are presented by fuel type and 
demand sector using the following accounts: space heat, water 
heat, air conditioning, process, ground passenger transportation, 
ground freight transportation and air transportation. A flow chart 
is presented showing how a metropolitan energy resources model is 
integrated into a metropolitan framework model used for forecast- 
ing the effects of alternative metropolitan management strategies 
over a specified planning period. (GRA) 


13722 Total energy systems operation. Gamze, M.G. (Gamze- 
Korobkin-Caloger, Inc., Chicago). pp 1683-1687 of In Eleventh in- 
tersociety energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Part of the operation of a total energy plant is described 
with the purposes of indicating a maintenance philosophy and, 
together with historical data, providing a guide for future main- 
tenance at both the specific plant described and projected plants. 


13723 Modular integrated utility system (MIUS) program. 
Rothenberg, J.H. (Dept. of Housing and Urban Development, 
Washington, DC). pp 1719-1725 of In Eleventh intersociety energy 
conversion engineering conference. Vol. Il. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

MIUS is an ‘extension of a total energy system’’ and, in ad- 
dition to performing energy-heat recovery functions, it also 
processes solid and liquid wastes and purifies water. In addition to 
saving energy, MIUS minimizes the adverse environmental impact 
of utility systems. The U.S. Department of Housing and Urban 
Development (HUD) has organized the program into three phases. 
Phase I included evaluation of available technology, development 
of component and system performance specifications, and detailed 
technical, economic, and institutional feasibility studies of the 
MIUS concept. At present, HUD-PDR is conducting a demonstra- 
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tion of a total energy system in Jersey City, New Jersey, coupled 
with an ‘automatic’ pneumatic trash collection system. A MIUS 
Integration and Systems Test (MIST) facility is being used for the 
development and verification of MIUS control systems. A coal- 
fueled MIUS is being developed which will enable the use of coal 
as a substitute for oil in MIUS energy systems. Phase II of the 
HUD-MIUS Program, which involves the construction and evalua- 
tion of a demonstration project in a private sector residential 
development, was initiated in April 1976. Phase III of the HUD- 
MIUS Program provides for the dissemination of the results and 
new studies directly oriented to implementation of the concept. 


13724 Computer program for energy analysis of central heat- 
ing and cooling plant. Rochelle, W.C.; Liu, D.K.; Nunnery, W.J. Jr. 
(Lockheed Electronics Co., Inc., Houston, TX). pp 1726-1732 of 
In Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A computer program was developed to predict performance 
and savings in energy and fuel at a central heating and cooling 
plant. The present energy distribution system consists of five natu- 
ral gas-fueled boilers and seven steam turbine-driven compression 
chillers. In order to reduce energy consumption, replacement of 
several steam turbine-driven chillers by electric motor-driven chil- 
lers was considered where electricity was either purchased or sup- 
plied by generators driven by diesel engines whose recovered heat 
was input to absorption chillers. Also, shutdown of hot well pumps, 
boiler feed pumps, and cooling tower fans and pumps was con- 
sidered. Results showed energy cost savings of nearly $2000/day 
using two electric chillers with purchased electricity and over 
$1500/day using two diesel/generators in conjunction with absorp- 
tion and electric chillers. 


13725 Role of district-heating supply: problems with its com- 
petitive position when compared with other methods of heating 
supply in relation to the fuel and energy situation in the world. 
Marecki, J. Fernwaerme Int.; 5: No. 4, 102-106(Aug 1976). (In 
German). 

From 3. international meeting on district heating; Warsaw, 
Poland (6 Apr 1976). 

2 tabs.; 7 refs. 

The author gives a summary of the papers on this problem 
read during the IlIrd international conference on heating in War- 
saw. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 13717, 13718, 13719, 13746, 
13775, 13776, 13777, 13800, 13802, 13824, 13828, 13842, 
13848, 13850, 13851, 13852, 14825 


13726 (LA—6489) Appropriate technology and Navajo 
economic development. Kolstad, C.D.; Grimmer, D.P.; Reno, P.; 
Tutt, J.M. (Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1976. 
Contract W-7405-eng-36. 13p. Dep. NTIS $3.50. 

The history and economic status of the Navajo Indian Tribe 
are reviewed briefly. As measured by several yardsticks of 
economic well-being, the Navajo fall significantly below the rest of 
the United States. The Navajo have adopted an economic develop- 
ment plan ‘‘to bring the Navajo up to an equal footing with the 
rest of the nation.’’ In view of these factors and the traditional 
rural settlement patterns of the Navajo, it is proposed that 
economic development within the Navajo Nation be aimed at en- 
couraging increased productivity at a local level, in harmony with 
traditional values and lifestyles. Technology should be developed 
and adapted that can complement current Navajo life patterns. 
Technology appropriate for the Navajo would be of low capital 
cost, reliable, labor-intensive, personally satisfying to use, and 
decentralized. It is argued that appropriate technology can provide 
an increased material standard of living while permitting continua- 
tion of dispersed settlement patterns and traditional values. It is 
suggested that a Center be established as part of the Navajo Com- 
munity College to develop appropriate technological aids for the 
Navajo and to implement this technology within the vast Navajo 
Nation. A possible structure for such a Center is offered, and it is 
suggested that a detailed study be undertaken to determine the 
feasibility of establishing the Center. (auth) 


13727 (PB—244860) Evaluation of regional economic and en- 
vironmental effects of alternative highway systems. Summary re- 
port. Bottiny, W.H. (Federal Highway Administration, Washington, 
D.C. (USA)). Jul 1975. 42p. (FHWA/SES—75/04). NTIS $3.75. 
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Projections of economic and demographic variables are 
made by economic area for the year 1990 under six alternative as- 
sumptions. These concern highway systems. Results of the study 
show that the benefits of the Completed Interstate System by size 
classification of the areas are mixed, but the low-income areas do 
not benefit. Both low-income and small economic areas benefit by 
the Extended Primary and Economic Development systems, with 
relatively more areas benefiting from the latter. The Urban system 
stimulates growth in the largest urban areas, but the percent gains 
are not large. (GRA) 


13728 (PB— 245249) Energy, land use, and growth policy: im- 
plications for metropolitan Washington. Second edition. Final re- 
port. Roberts, J.S. (Real Estate Research Corp., Chicago, Ill. 
(USA)). Aug 1975. 118p. NTIS $5.25. 

Plans for a workshop to be held to obtain recommendations 
for the National Science Foundation on specific industrial produc- 
tivity problems are outlined. Discussion and question and answer 
sessions will be aimed at formulating research projects or objec- 
tives that would aid productivity. For the workshop purpose, a 
definition of industrial productivity includes all actions contribut- 
ing to industry-wide efficiency, total product cost, and production 
volume. Six industries, automotive, electrical machinery, machine 
tool, household appliances, food processing, and iron and steel, 
were selected for study. A list of problem areas and questions, 
researchable problem guidelines, and a list of questions for the in- 
dustry participants are included. Detailed statements of suggested 
productivity problems submitted by a panel of academic and 
research experts selected to respond to industry representatives’ 
statements are included in the appendix. (GRA) 


13729 (PB— 246818) The social impacts of the energy shortage 
behavioral and attitude shifts. Final report, Jul 1973—Feb 1974. 
Stearns, M.D. (Department of Transportation, Cambridge, Mass. 
(USA). Transportation Systems Center). Sep 1975. 118p. (DOT- 
TSC-OST—75-36). NTIS $5.50. 

An analysis is made of the social impacts of the energy 
shortage; specifically, an analysis of shifts in social behavior, or 
trip-making characteristics, and shifts in social attitudes towards 
the energy shortage and conservation policies. Data were obtained 
from the November and December, 1973 and February, 1974 ad- 
ministrations of the Continuous National Survey which is a full- 
probability National Opinion Research Center random-sample sur- 
vey. The findings suggest that energy-shortage impacts need to be 
disaggregated by selected social characteristics such as income 
level and, that the relationship between attitudes towards the ener- 
gy shortage and trip-making behavior is very complex. (GRA) 


13730 (PB—252034) First-year work plan for a technology as- 
sessment of western ene resource development. Socio-economic 
environmental studies series (final). White, I.L.; Chartock, M.A.; 
Leonard, R.L.; Bloyd, C.N.; Gilliland, M.W. (Oklahoma Univ., 
Norman (USA); Radian Corp., Austin, Tex. (USA)). Mar 1976. 
Contract EPA-68-01-1916. 346p. NTIS $10.00. 

Prepared in cooperation with Radian Corp., Austin, Tex. 

The energy resources addressed are coal, oil shale, oil, natu- 
ral gas, geothermal, and uranium. The geographical focus is on the 
states of North and South Dakota, Montana, Wyoming, Utah, New 
Mexico, Arizona and Colorado. The time frame to be addressed is 
the period 1975-2000. The assessment is designed to identify and 
quantify the diverse impacts of energy development in the West, 
including secondary or higher order impacts. Further, the assess- 
ment will identify and assess policy alternatives for dealing with 
these impacts, with a special focus on environmental protection 
strategies. Nine scenarios are used to structure the analysis. (GRA) 


13731 (PB—255623) Economics of able resources: mar- 
ket forces and intertemporal bias. Sweeney, J.L. (Federal Energy 
Administration, Washington, D.C. (USA)). 30 Jun 1976. SOp. 
(FEA/B—76/028). Dep. NTIS $4.50. ; 

This paper examines optimal and market-determined extrac- 
tion patterns for a depletable resource available (at a cost) from 
many reserves of various grades. It is shown that under a general 
set of conditions optimal allocations of a depletable resource can 
be supported by a purely competitive market. The concept of a 
time-varying Market Imperfection Function is introduced. Proper- 
ties of this function are shown to be sufficient to determine 
whether specific market form will overextract or underextract the 
resource (in comparison to a competitive allocation). Finally, the 
intertemporal biases associated with depletion allowances, 
monopolies, externalities, vulnerability costs, and price regulations 
are analyzed by making use of the Market Imperfection Functions 
associated with each market structure. (auth) 


13732 (SAND—76-5651) Experience with identifi- 
cation for socioeconomic models. Brewer, J.W.; Mitchiner, J.L.; 
Young, J.W. (California Univ., Davis (USA); Sandia Labs., Al- 
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bu wy N.Mex. (USA); Missouri Univ., Kansas City (USA)). 
1976. 19p. (CONF-760718—1). Dep. NTIS $3.50. 

From Institution of electrical and electronics engineers Mex- 
ican section meeting; Mexico City, Mexico (7 Jul 1976). 

The identification of parameters in linear time-invariant 
econometric models is a highly advanced art. Historical data can 
be manipulated to provide useful statistical inferences about 
identified parameter values. Long-range socio-economic forecast- 
ing will rarely lend itself to description by linear models. Non- 
linearities become important because of the large excursions in 
variable values expected in long time frames. Data are relatively 
sparse due to levels of aggregation. Another difficulty is the great 
complexity of socio-economic simulation models. All of these fac- 
tors make the application of conventional techniques very difficult 
if at all possible. In this paper, the authors describe their ex- 
periences in parameter identification for forecasting models. These 
models include descriptions of urbanization of a naturally scenic 
area, demand for natural gas in California, and the long-term use 
of land and energy in the United States. The technique that is 
emphasized is the “‘delta approximation’’ method invented by the 
authors. In this method, statistical inference is abandoned in favor 
of providing a method that can be used with large complex 
models. The success of the method is illustrated with several exam- 
ples. (Summary ) 


13733 Financing tomorrow's energy systems. Golden, R.L. pp 
270-278 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Tomorrow's energy needs must be satisfied by maximum 
utilization of domestic natural, technological, and financial 
resources. To fail to do this would be much more harmful to the 
future of our country than the most extreme forms of OPEC ac- 
tion. The capital to carry out these projects is more readily availa- 
ble here than it is anywhere else in the world, provided top credit 
quality backing is provided. However, according to Mr. Golden, oil 
companies and electric utilities are currently being jeopardized by 
a potentially explosive mixture of confused political debate and 
regulation which is slow to respond to economic realities. (PCS) 


13734 World energy economy. Wilhelm, J.K. (Department of 
State, Washington, DC). pp 57-64 of In Encyclopedia of energy. 
Lapedes, D.N. (ed.). New York; McGraw-Hill Book Company 
(1976). 

The tripling of world prices for crude oil following the em- 
bargo has fundamentally altered the interrelationships among the 
various energy sources and the markets wherein they are traded. 
There is little or no experience to serve as a guide in predicting 
either supply or demand for energy at current prices. This article 
attempts then, only to establish working hypotheses, and stresses 
the severe limitations of the analysis and conclusions. Data on 
reserves, production, and consumption all vary greatly in quality 
from country to country and resource to resource. Production and 
consumption of oil and the reserves of oil, gas, coal, and uranium 
are considered. The industries producing these energy sources 
(uranium mostly by government agencies, though) and the pricing 
of energy are discussed. The OPEC oil embargo not only changed 
the prices of energy but also changed the form of competition. The 
energy problem has unique political, ecological, and economic 
aspects. Constraints, ecology, access, equipment production, 
capital, and conservation dealing with the unique problem are con- 
sidered. In summary, the author feels the energy resource base is 
ample; the challenge is to exploit it rationally while developing 
renewable sources of energy (solid waste, wood, geothermal, 
hydroelectricity, nonconventional nuclear, solar, wood, tides, and 
hydrogen) to exploit as the others are depleted (oil, gas, coal, con- 
ventional nuclear, oil shale, and tar sands). (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 12159, 12204, 12219, 12316, 
12384, 13727, 13730, 13776, 13777, 13800, 13816, 13824, 
13839, 14719, 14825, 14827 


13735 (PB—244411) National energy needs and eg EF 

. Final , 1 Aug 19—30 Apr 1975. Thompson, J.C. Jr.; 
fren WR, Ebel VG. (Comell Univ., Ithaca, N.Y. (USA)). 1975. 
100p. NTIS $4.75. 

See also PB— 228884. 

Abstracts of reports generated by the Cornell Energy Pro- 
ject are presented. Topic areas covered include: technology assess- 
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ment of energy; biological and environmental costs of energy; 
enonomics and energy perspectives; and legal and regulatory 
aspects of energy. (GRA) 


13736 (PB—244418) National summary of state implementa- 
tion plan reviews (Section 4 ESECA). Volume I. Synopsis. Final re- 
port. (Environmental Protection Agency, Research Triangle Park, 
N.C. (USA). Office of Air Quality Planning and Standards; Ar- 
gonne National Lab., Ill. (USA)). Jul 1975. 26p. (EPA—450/3- 
75/053-a). NTIS $3.75. 

Prepared in cooperation with Argonne National Lab., Ill. 
See also PB—244419. 

Section 4 of the Energy Supply and Environmental Coor- 
dination Act of 1974 (ESECA) requires EPA to review each State 
Implementation Plan (SIP) to determine if revisions can be made 
to control regulations for stationary fuel combustion sources 
without interfering with the attainment and maintenance of the 
National Ambient Air Quality Standards. Although not required by 
ESECA, this document is a national summary of each state and 
territory SIP review. It is intended by EPA to answer a number of 
anticipated questions arising from the review of the SIPs. Volume 
one summarizes the data for states and U.S. territories. (GRA) 


13737 (PB—244419) National summary of state implementa- 
tion plan reviews (Section 4 ESECA). Volume II. Technical support 
document. Final report. (Environmental Protection Agency, 
Research Triangle Park, N.C. (USA): Office of Air Quality 
Planning and Standards; Argonne National Lab., Ill. (USA)). Jul 
1975. 153p. (EPA—450/3-75/053-b). NTIS $6.25. 

Prepared in cooperation with Argonne National Lab., Ill. 
See also PB—244418. 

Volume Two contains a survey of the types of regulations, 
degrees of stringency, and methods used to apply controls to sta- 
tionary fuel combustion sources, mainly sulfur dioxide. Wide varia- 
tions are observed and reported. (GRA) 


13738 (PB—244911) Implementation plan for the cost of a 
clean environment report. (Control Data Corp., Rockville, Md. 
* (USA). Professional Services Div.). 29 Jul 1974. Contract EPA- 
68-01-2013. 57p. NTIS $4.25. 

The report describes the general approach that will be used 
to develop the text and related materials for a 1975 clean environ- 
ment report. The overall approach employs a top down philosophy 
of cost control by beginning with the effects of pollution and work- 
ing toward identifying the sources and technologies that apply to 
those sources. (GRA) 


13739 (PB—244915) Implementation plan review for ohio as 
required by the Energy Supply and Environmental Coordination 
Act. Final report. (Environmental Protection Agency, Research 
Triangle Park, N.C. (USA). Office of Air Quality Planning and 
Standards). Dec 1974. 69p. (EPA—450/3-74/067). NTIS $4.25. 

Prepared in cooperation with TRW/Environmental Services, 
Vienna, Va. 

This document is EPA’s report to the state indicating where 
control regulations for stationary fuel combustion sources can be 
revised without interferring with attainment and maintenance of 
the national ambient air quality standards. The changes would 
make it possible to alter fuel resource allocations to provide clean 
fuel savings in a manner consistent with environmental and na- 
tional energy needs. (GRA) 


13740 (PB—244916) Implementation plan review for New 
Hampshire as required by the Energy Supply and Environmental 
Coordination Act. Final report. (Environmental Protection Agency, 
Research Triangle Park, N.C. (USA). Office of Air Quality 
Planning and Standards). Feb 1975. 37p. (EPA—450/3-75/014). 
NTIS $3.75. 

Prepared in cooperation with TRW/Environmental Services, 
Vienna, Va. 

This document is EPA’s report to the state indicating where 
control regulations for stationary fuel combustion sources can be 
revised without interferring with attainment and maintenance of 
the national ambient air quality standards. The changes would 
make it possible to alter fuel resource allocations to provide clean 
fuel savings in a manner consistent with environmental and na- 
tional energy needs. (GRA) 


13741 (PB—245834) Update and improvement of the control 
cost segment of the implementation planning program. Final report. 
Bellegia, F.L.; Mathews, J.C.; Paddock, RE. Wisler, M.M. 
(Research Triangle Inst., Durham, N.C. (USA)). Feb 1975. Con- 
tract EPA-68-02-0607. 150p. NTIS $6.00. 

Most point source emitters of sulfur dioxide and particulate 
matter are identified and assigned a four-digit Standard Industrial 
Classification (SIC) Code and a two-digit process code. The latter 
specifically identifies the process taking place within the SIC. Par- 
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ticulate matter and sulfur dioxide control equipment applicable to 
each SIC-process code combination are identified, and typical 
removal efficiencies reported. Tandem control arrangements are 
also considered. Algorithms are developed for estimating the costs 
associated with installing and operating the control equipment 
identified as applicable to the Sitgectess code combinations. 
(GRA) 


13742 (PB—247263) Energy and environment. RANN utiliza- 
tion experience, case study No. 20. Carlsmith, R.S. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1975. Contract W-7405-eng-26. 17p. 
(NSF-RA-G—75-048). Dep. NTIS $3.50. 

This program supports the following activities: (1) per- 
formance of energy research, (2) collection and analysis of energy 
data from many sources, and (3) dissemination of energy-related 
information to individuals, companies, and agencies. The program 
has pursued three broad areas: energy conservation, studies of coal 
systems, and information on energy research. There are both 
theoretical and experimental aspects. The reception of the 
research products, disseminated through technical reports, profes- 
sional meetings, personal contacts, etc., has been favorable. When 
considered in the light of its purpose—i.e., to furnish information 
to decision makers—this program has been successful. The pro- 
gram has been well utilized and probably will continue to be. But 
the publishing of results in the form of articles for popular journals 
could be an important step toward increasing utilization and public 
education. 


13743 (PB—251372) Assessment of the costs and capabilities 
of water pollution control technology for the steam electric power 
industry. Final report. (Teknekron, Inc., Berkeley, Calif. (USA)). 
Mar 1976. Contract WQSAC028. 1164p. NTIS $32.75. 

The capabilities of water pollution abatement technologies 
and associated capital, operating and maintenance costs necessary 
for the industry to meet the thermal and chemical effluent 
discharge requirements of the 1972 Water Pollution Control Act 
Amendments are discussed. Using an econometric model, the 
authors estimate changes in prices, demand, return on equity, and 
additional financial parameters due to water pollution control ex- 
penditures. Included are estimates of the number of steam electric 
power units likely to receive exemptions to the requirements of the 
Act. (GRA) 


13744 Long term projection of relationships between the ener- 
gy industry and air pollution. Brun, M.J. Pollut. Atmos.; 17: No. 
67, 185-199(Jul 1975). (En francais). 

The Documentation Francaise has published a 580 page re- 
port by a group of experts concerning the long term evolution of 
energy and its effects on the environment, at the request of the 
Ministries of Industry, and Quality of life. A summary of this im- 
portant work covers: long term energy needs and resources (the 
year 2000) - impact on the environment, in highly industrialized 
areas such as Fos, Le Havre, Lyon, or in densely populated zones, 
such as the Greater Parisian Area - recommendations for avoiding 
harmful situations - new sources of energy and their impact upon 
the environment. 


13745 Energy-oriented R and D at EPA. Gage, S.J. 
(Environmental Protection Agency, Washington, DC). pp 201-218 
of In Energy technology III: commercialization. Bethesda, MD; 
Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Since its inception approximately two years ago, the EPA 
Inter-agency Energy/Environment Research and Development Pro- 
gram has produced a notable series of achievements. Through use 
of 16 interagency ‘’umbrella’’ agreements, more than 250 separate 
projects have been initiated. Coordination of those efforts is yield- 
ing significant benefits in highlighting research needs, avoiding un- 
necessary duplication, and accelerating the dissemination of 
research results. Problem-oriented interagency sector groups are 
providing the information synthesis most useful to support the im- 
portant energy-development policy decisions which must be made 
over the next few years. (from Introduction) 


13746 Carrying capacity of the environment. Kimball, T.L. pp 
226-231 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition,; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Mr. Kimball, executive vice president of the National Wil- 
dlife Federation, feels we can talk about a carrying capacity of the 
earth for energy development; i.e., the impact of energy develop- 
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ment on the prospects for survival of the human species, or at least 
significant numbers of individuals. He further feels that pol- 
icymakers must consider the broadest possible view of the environ- 
mental as well as more general social and economic goals that the 
specific energy work is trying to further. In other words, in all of 
our decisions, the environment must be given the benefit of the 
doubt; do not wait to be confronted with disaster before worrying 
about the environmental implications of a course of action. He 
cites examples to show the prudence of such an approach. We 
should choose our technological options as wisely as possible, and 
political factors may need be called into play in view of the en- 
vironmental constraints. (LMT) 


13747 Systems approach to energy/environmental 

Singer, M.I. (Energy Research and Development Administration, 
Washington, DC). pp 287-306 of In Energy technology III: com- 
mercialization. Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

A number of studies undertaken by the Council on Environ- 
mental Quality in support of its roles in energy and environmental 
policy analysis and environmental impact statement coordination 
are discussed. Specifically, three analytical tools endorsed by other 
Federal agencies are described. An example of how these tools 
were applied to study choices involved in energy resource develop- 
ment are presented. (PCS) 


13748 Commercial energy de ts. Rosenberg, W.G. 
(Federal Energy Administration, Washington, DC). pp 315-321 of 
In Energy technology III: commercialization. Bethesda, MD; 
Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Present government energy/environment policy encourages 
commercial entities to develop resources with an eye on environ- 
ment, economics, and continuing energy supplies, but much more 
research and financial backing is needed before technical 
breakthroughs offer pollution-free commercial applications for 
electric power production in any large amounts. The role of 
government pollution regulations is discussed. (PCS) 


13749 Boundaries of analysis: an inquiry into the Tocks Island 
Dam controversy. Feiveson, H.A.; Sinden, F.W.; Socolow, R.H. 
ag Cambridge, MA; Ballinger Publishing Company (1976). 
432p. 

This is a study of what happens to technical analyses in the 
real world of politics. The Tocks Island Dam project proposed 
construction of a dam on the Delaware River at Tocks Island, five 
miles north of the Delaware Water Gap. Planned and developed in 
the early 1960's, it was initially considered a model of water 
resource planning. But it soon became the target of an extended 
controversy involving a tangle of interconnected concerns - floods 
and droughts, energy, growth, congestion, recreation, and the 
uprooting of people and communities. Numerous participants - 
economists, scientists, planners, technologists, bureaucrats and en- 
vironmentalists - measured, modeled and studied the Tocks Island 
proposal. The results were a weighty legacy of technical and 
economic analyses - and a decade of political stalemate regarding 
the fate of the dam. These analyses, to a substantial degree, 
masked the value conflicts at stake in the controversy; they con- 
cealed the real political and human issues of who would win and 
who would lose if the Tocks Island project were undertaken. And, 
the studies were infected by rigid categories of thought and divi- 
sions of bureaucratic responsibilities. This collection of original es- 
says tells the story of the Tocks Island controversy, with a fresh 
perspective on the environmental issues at stake. Its contributors 
consider the political decision-making process throughout the con- 
troversy and show how economic and technological analyses af- 
fected those decisions. Viewed as a whole, the essays show that 
systematic analysis and an explicit concern for human values need 
not be mutually exclusive pursuits. 


13750 Protecting the environment. McCormack, M.M. (House 
of Representatives). pp 49-55 of In Encyclopedia of energy. 

les, D.N. (ed.). New York; McGraw-Hill Book Company 
(1976). 

The environmental impacts of producing and utilizing fossil 
and nuclear fuels are investigated. The measures applied for keep- 
ing these impacts within socially acceptable limits and major 
legislative approaches to this end are examined. The effects of 
producing coal, oil, natural gas, uranium, oil shale, tar sands, and 
geothermal energy are specifically investigated. Heat energy from 
these sources can be used directly as process heat by industry to 
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heat and cool buildings or for conversion into electrical and 
mechanical energy. Common to all of these uses are the environ- 
mental effects from burning of fossil fuels or the fissioning of 
uranium. The environmental aspects of the conversion of heat into 
mechanical energy and electricity are reviewed. The environmental 
impacts of hydro —— tidal power, solar power, and wind power 
are disc briefly. Measures to control air quality, water quality, 


land pollution, strip mining, and nuclear power are not without im- 
pacts of their own in terms of costs, jobs, or resources. The author 
concludes that the problem is to balance society's need for energy 
against the need for a livable environment, at the same time giving 


appropriate attention to important economic technical, and social 
factors. (MCW) 


13751 Environmental policy choice under uncertainty. Viscusi, 
W.K.; Zeckhauser, R. (Harvard Univ., Cambridge, MA). J. En- 
viron. Econ. Manage.; 3: No. 2, 97-112(Aug 1976). 

The Markovian model provides an insightful structure for 
analyzing environmental policy decisions. This framework is ap- 
plied to a variety of conceptual issues. The analysis of reswitching 
phenomena shows that when multiple risks are involved, there is 
unlikely to be an unambiguous ranking of policies according to 
their future-mindedness. The discussion of irreversibilities demon- 
strates that irreversibilities differ only in degree from other proba- 
bilistic structures; they create no special analytic complications. In 
the final section, the Markovian decision framework is extended to 
incorporate the impact of budgetary constraints on optimal deci- 
sions. 


13752 Energy impact complicates coastal management 
problem. Commer. Am.; 1: No. 21, 4-6(11 Oct 1976). 

The Coastal Zone Management Act was intended to provide 
Federal financing and technical assistance to stimulate state leader- 
ship in planning and managing the coastal zone, and to help har- 
monize the social, economic, and ecological aspects of land- and 
water-use decisions of more than local significance. Amendments 
to the Act were passed to authorize additional funding for an area 
of critical national importance: increasing domestic supplies of 
energy in a way that is compatible with good coastal zone manage- 
ment. Financial details allowed in the Act are outlined, and 
requirements to qualify for the funds are listed. The energy crisis 
has placed new emphasis on concern with the impact of offshore 
oil and gas exploration. In 1974, the Outer Continental Shelf 
(OCS) supplied 10 percent of domestic oil production and 15 per- 
cent of domestic gas. It is estimated that between 20 and 40 per- 
cent of future U.S. oil and gas resources could be recovered from 
OCS regions. (MCW) 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 12316, 13436, 13437, 13438, 
13439, 13440, 13441, 13731, 13734, 13803, 13804, 13806, 13834 


13753 (AD-A—020466) Annual international seminar of the 
international center for heat and mass transfer (8th). Conference re- 
port. Lopina, R.F. (Office of Naval Research (USA). London 
Branch Office). 31 Dec 1975. 23p. (ONRL-C—20-75). NTIS 
$3.50. 

This report summarizes most of the papers given at a one- 
week meeting on Future Energy Production - Heat and Mass 
Transfer Problems. Problems associated with solar, nuclear, 
geothermal and coal energy production were discussed. Papers 
were also given on alternative energy sources and impacts of ener- 
gy production on the environment. (auth) 


13754 Natural resources availability. Fisher, W.L. (Dept. of In- 
terior, Washington, DC). pp 220-225 of In Energy technology III: 
commercialization. Bethesda, MD; Government Institutes, Inc. 
(1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The author projects that the U.S. will become self-sufficient 
in most mineral supplies by development of new resources. He as- 
sumes that the ability to implement new energy technologies will 
rest on determination and economics rather than shortage of natu- 
ral resources. (PCS) 


13755 (PB—243155) Northern Great Plains Resource Pro- 
gram: National and Considerations Work Group 
—. (Northern Great Plains Resources Program, Denver, Colo. 
(USA)). Feb 1974. 563p. (NGPRP/CD—74/600). NTIS $13.00. 
Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
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and Environmental Protection Agency, Washington, D.C. See also 
PB—243154 and PB—243156 

This analyzes the energy resources in the states of North 
Dakota, South Dakota, Montana and Wyoming and presents data 
on the potential for these resources to provide a share of the total 
national energy demand. Analyses in the following seven principal 
areas are presented: (1) status of current development; (2) energy 
use forecasts by region, state, sector and source; (3) energy con- 
servation; (4) coal gasification and coal liquefaction; (5) transpor- 
tation of energy from the region; (6) electrical generation; (7) 
status of technology; and (8) future alternative energy sources. 
Data are also presented on three alternative hypothetical rates of 
coal development; minimum, intermediate and maximum rates. 


(GRA) 


13756 (PB—246963) Atlantic outer continental shelf energy 
resources: economic implications for Long Island. Kalter, R.J.; 
Tyner, W.E. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Agricul- 
tural Economics). Apr 1975. 84p. NTIS $5.00. 

The Atlantic outer continental shelf--geology, potential 
reserves, production costs, and leasing possibilities are discussed. 
Economic and social impacts are considered. Effects of informa- 
tion constraints are also mentioned. (GRA) 


13757 (PB—249135) The Peoples Republic of China. A new 
industrial power with a strong mineral base. Special pub., 1976. 
Want, K.P. (Bureau of Mines, Washington, D.C. (USA)). Nov 
1975. 133p. (BM-SP—7-75). NTIS $6.00. 

This publication evaluates the world significance of Chinese 
minerals. The history of growth and the mineral supply position of 
the People’s Republic of China are reviewed. Evaluations are 
made on policy considerations and regional and technical factors 
affecting mineral development. The People’s Republic of China 
mineral trade and efforts to obtain equipment, supplies, and know- 
how are assessed. Specific reviews are made on major mineral sec- 
tors, including coal and power, oil and gas, iron and steel, nonfer- 
rous metals, industrial minerals, and fertilizers and chemicals. The 
overall outlook is summarized. (GRA) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 13703, 13742, 13846 


13758 (AD-A—020794) Review and analysis of national ener- 
gy research and development programs and proposals. Final report. 
Singh, T.; Soni, J.S. (Nottingham (H.D.) and Associates, Inc., 
McLean, Va. (USA)). Jan 1976. Contract DAAGS3-75-C-0233. 
433p. NTIS $11.75. 

See also report dated 7 Oct 74, AD-A—008887. 

Tabulated and analyzed in this report are _ recently 
completed and on-going energy R and D programs by pertinent 
governmental and industrial organizations. The five major areas of 
discussion in this study include: nuclear fission; renewable energy 
resources; conversion systems; energy conservation; and multi- 
directional energy R and D studies. Outlined are the state-of-the- 
art; established national goals and objectives; nature of R and D 
studies currently underway; and recommendations for future R and 
D work by the U.S. Army. (GRA) 


13759 (ORO—8034-2) Development of a project management 
system for energy research. Byrd, J. Jr. (West Virginia Univ., Mor- 
gantown (USA)). [nd]. Contract E(46-1)-8034. 17p. Dep. NTIS 
$3.50. 


This research concerned the development of a project 
management system for the Morgantown Energy Research Center 
(MERC). For each research project at MERC, data were collected 
on the activities to be completed, the precedence among activities, 
and the estimated time for each activity. From this data, critical 
path calculations were performed and a project schedule was 
developed. Systems were also developed for controlling the 
research progress. This system was designed to minimize paper 
work requirements. Another system was developed to provide 
better control over work sent to the fabricating shops. Essentially, 
this involved a planning function with subsequent resource alloca- 
tion decisions. (auth) 


13760 (PB—249136) Assessment of private sector funding of 

gy ew and D. Final report. Biederman, N.; Ketels, P.; Burnham, 
K onaghan, W.; Barszcz, D. (Institute of Gas Technology, 
Chicago, Ill. (USA)). 15 Mar 1975. Contract NSF-C924. 58p. 
NTIS $4.50. 

This report provides information on energy R and D in the 
private sector (manufacturers and utilities) to serve as an input for 
planning ae nag programs. Information provided consists of 
reported funding levels in 1973 and 1974 for a sample of 130 
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manufacturers and in 1973 for interstate natural - pipeline com- 
panies and electric utilities as reported to the Federal Power Com- 
mission. An estimate of total energy R and D funding in 1973 by 
the private sector based on this es is also provided. Manpower 
expenditure is discussed. (GRA 


13761 New technology: look ahead to utilization. Kirkbride, 
C.G. (Energy Research and Development Administration, 
Washington, DC). pp 17-23 of In Energy technology III: commer- 
cialization. Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The United States is facing technological problems for 
which no solutions are yet formulated. Oil was imported at the rate 
of 6 million barrels of oil per day in 1975, and at least 7 to 8 mil- 
lion barrels per day will be imported in 1976 and 1977. It takes 8 
to 10 years to advance new technology to the commercialization 
stage, then another 10 years to develop the industry based on the 
new technology so it can make a significant contribution to the na- 
tion's economy. Between now and 1985 ERDA has a plan to in- 
crease the efficiency of energy used in all sectors of the economy 
and extract more useable energy from waste materials. The plan is 
also to preserve and expand major domestic energy systems such 
as direct replacement of gas and oil by coal as a fuel, to install 
light water nuclear power plants, and to extract oil and gas from 
new sources and by tertiary recovery techniques. These cannot 
make a significant contribution to overall energy supplies by 1985, 
however. Existing and near-term technologies will have to be used 
in the interim, and could be more effective if the economic climate 
were favorable. The FEA estimates that, if the price of domestic 
oil were allowed to rise to the present price of imported crude, 
domestic production would be 3.3 million barrels/day more in 
1980 and 3.9 million barrels/day in 1985, than if the present price 
ceilings are maintained. The effect of this could be a reduction of 
the negative balance of international payments of about $30 billion 
during the next 4 years. The author suggests that maybe the 
Federal government should follow President Ford’s advice to 
remove all price ceilings and let the free market do the job. 
(MCW) 


13762 International developments in the field of energy 
research and development. Bengelsdorf, H.D. pp 195-200 of In 
Energy technology III: commercialization. Bethesda, MD; Govern- 
ment Institutes, Inc. (1976). 

From 3. energy technology conference/exposition, Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

In reviewing some significant energy technology policies for 
1975, Mr. Bengelsdorf, of the U.S. State Department sees the fun- 
damental shift in attitudes regarding the role of technology in the 
future of energy as the most significant development. He says it is 
evident that—in the near and medium term—nuclear reactor 
technology, increased use of coal, and effective energy conserva- 
tion represent the only hope for decreased dependence on oil im- 
ports. The urgency of the development of nonoil energy sources in 
the U.K., France, the FRG, and Italy are cited. The importance of 
participation of most large-energy-consuming countries in the 
Energy R And D Committee of the IEA is hailed. The Committee 
originally agreed to collaborate on coal technology, energy conser- 
vation, obtaining hydrogen from water, utilization of municipal and 
industrial waste, waste heat utilization, fusion, nuclear safety, and 
radioactive waste management; it has now been expanded to in- 
clude bioconversion, wave energy, wind energy, ocean thermal 
gradients, small solar power plants, geothermal energy, and high- 
temperature reactors for process heat. Proposals for the establish- 
ment of an International Energy Institute have been made. Some 
countries are reluctant to budget large sums for technology 
foreseen far into the future. Alternative energy technologies will i 
not be cheap, but neither is the ow) of oil when competitive mar- 
kets are not allowed to work. (MCW 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 12437, 12441, 12451, 12513, 
12515, 12516, 12583, 12591, 12607, 12612, 12620, 12637, 
12638, 12639, 12640, 12948, 13258, 13660 


13763 Fission . Roberts, R.W. (Energy Research 
and Development Administration, Washington, DC). pp 25-33 of 
In Energy technology Ill: cc yn. Bethesda, MD; 
Government Institutes, Inc. (1976). 
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From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

A brief summary is presented of ERDA accomplishments, 
activities, and programs in fission fuel-cycle research and develop- 
ment. (DG) 


13764 Status and future directions of fusion power research 
and development. Hirsch, R.L. pp 34-52 of In Energy technology 
ai rr dar aera Bethesda, MD; Government Institutes, Inc. 
(1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The basics of fusion power are outlined. Some of the major 
approaches to fusion such as the tokamak, theta pinch, magnetic 
mirrors, and laser fusion are briefly described. Some future 
research is also mentioned. (MOW) 


13765 Federal funding for the nuclear option: it's effect on 
energy conservation programs. Roberts, R.W.; Ottinger, R.L. Prof. 
Eng. (Wash., D.C.); 46: No. 5, 28, 33-35(May 1976). 

In his talk, Neither Conflict Nor Competition Between 
Nuclear and Conservation Programs, Dr. Richard W. Roberts sees 
ERDA's conservation and new technology emphasis steadily in- 
creasing. The nuclear budget of just over $2.8 billion covers all the 
major programs from energy R and D, resource assessment, and 
fuels production to national security and space applications. The 
conservation and new technologies emphasis is supported by a 
budget of nearly $700 million. If there were no nuclear power, the 
goals of conservation could not be met without disrupting the 
economies and standards of living of the nation, Dr. Roberts con- 
tends. Nuclear power portrays best one of the main objectives of 
the conservation ethic: uranium-produced electricity frees other 
more precious fossil fuels. Each nuclear plant now conserves ten 
million barrels of oil (or 25 thousand tons of coal) per year. 
Representative Richard L. Ottinger contends in his talk, Our 
Nuclear Commitment Is Indeed Overshadowing A Strong Conser- 
vation Policy, that more risks are involved in the commitment to 
nuclear power than in an assertive effort of conservation and in a 
continuous effort to develop renewable energy sources such as 
solar, geothermal, or fusion. He also believes energy usage in the 
energy-intensive sectors needs to be curtailed. He challenges en- 
gineers to use their skills to increase the efficiency of building, in- 
dustrial, and transportation systems; for recycling urban wastes; 
and for developing total energy systems. Rep. Ottinger points out 
that the Administration last year spent less than 2% of $3 billion R 
and D budget on conservation. ERDA requested 5% for conserva- 
tion and 50% for nuclear fission; the Office of Management and 
Budget cut back ERDA's original request by 54% for conservation 
and by only 7% for the breeder. This then is why he concludes 
that ‘'Yes, our nuclear commitment is indeed overshadowing a 
strong conservation policy.’’ (MCW) 


13766 United States uranium resources: the 1975—2000 out- 
look. Brookins, D.G. (Univ. of New Mexico, Albuquerque). 
Resour. Policy; 2: No. 3, 142-150(Sep 1976). 

The assumption is made in the report that at present urani- 
um is more critical to the nuclear industry than thorium. Thorium 
is four times as abundant as uranium but, although it may be used 
in some reactors, the nuclear plants in operation (about 240), 
under construction or planned, use uranium. The light water reac- 
tor (LWR) uses U-235 enriched fuel and therefore most of the 
present forecasting is based on LWR usage. The total energy 
production of these 240 plants will be approximately 210,000 MW 
which is more than the total pas capacity in the USA a 
decade ago. As more plants are ordered, this will prompt expan- 
sion in the uranium industry and, in turn, additions to U.S. urani- 
um reserves. The minimum required for the period 1975 to 2000 
for the USA is approximately 2.25 x 10* tons of uranium oxide 
(U,O,). Further, the U-235 content is — 0.72% of total uranium. 
It should be pointed out, however, that the converter reactors (of 
which the HTGRs are the most common) use a uranium—thorium 
mix which requires roughly 65% of the uranium needed for the 
LWRs. The decision to use the fast breeder reactors (of which the 
LMFBRs are the most common) will not be made for at least 
another 12 to 13 years or so. The annual U,O, requirements to 
fuel reactors as of January 1, 1974 and those additionally forecast 
will reach about 3 x 10* tons around 1980 (well above the past 
peak production of 1.79 x 10* tons in 1960). In brief, the approxi- 
mate projected needs for uranium (in tons of U;O,) for the period 
1975 to 2000 assume an enrichment tails assay of 0.2% U,O, up to 
1981 and 0.3% thereafter. It is further anticipated that plutonium 
recycle will be 100% by 1981. The initial enrichment transaction 
tails assay of 0.2% results from ERDA eliminating some 8.17 x 10* 
tons of UF, stockpiled at their enrichment plants. (MCW) 
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13767 ‘Uranium in Canada: distribution, discovery, and mea- 
surement. Darnley, A.G. (Geological Survey of Canada, Ottawa). 
Resour. Policy; 2: No. 3, 151-166(Sep 1976). 

Canada has much scope for the occurrence of a wide 
variety of uranium deposits, providing a crust which is significant 
on a global scale. Canadian uranium deposits and occurrences 
known up to 1973 are shown. Reasonably assured resources up to 
$66.00 per kg are now quoted as 168,000 tons with inferred 
resources amounting to a further 247,000 tons of uranium oxide 
exploitable at this price. Canadian deposits are classified into three 
principal types, and these and their distribution are discussed. The 
author concludes that the supply situation for Canada as far as 
uranium reserves and resources are concerned appears to be very 
favorable. However, since planet Earth is finite, the reserves and 
resources must be considered in an international rather than a 
purely national context. Although adequate steps are already being 
taken in Canada to provide for the future, in view of the soaring 
world demand and’ the likely international pressures that will 
develop upon sources of supply, it is highly desirable and prudent 
that further steps should be taken to locate and quantify resources 
available in Canada as rapidly as possible, in order that future poli- 
cies can be based on comprehensive facts. Research and develop- 
ment work over the past few years has made suitable techniques 
available for the discovery and assessment of Canadian resources 
of uranium and many of thesetechniques are adaptable for use on 
a worldwide scale. (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 12221, 13952 


13768 Energy storage. Casazza, J.A.; Schneider, T.R.; Sulz- 
berger, V.T. (Public Service Electric and Gas Co., Newark, NJ). 
pp 53-67 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Energy storage is the ‘hand maiden’’ of nuclear and coal 
base-load stations; it is essential to utilization of solar and wind 
power; and it will be ‘’self-modernizing’’ as new energy sources 
and conversion technologies are developed. A study of the poten- 
tial of energy storage on U.S. electric utilities was performed by 
Public Service Electric and Gas Company with its subcontractors. 
The methodology and some of the more significant results of this 
study are described in terms of: the potential role of energy 
storage on U.S. electric utility systems and the technology assess- 
ment to identify promising energy storage systems for meeting 
these needs and for guiding future R and D activities. The objec- 
tives of the utility systems analysis were: to identify the amount 
and distribution of off-peak energy on electric utility systems on a 
seasonal, weekly and daily basis; to estimate the maximum amount 
of on-peak energy that could be supported by the available off- 
peak energy; to develop typical energy storage device duty cycles 
for application on U.S. electric utilities; and to determine ranges of 
breakeven costs ($/kW) for which energy storage devices would be 
economically competitive with other types of electrical capacity. 
Comparisons of near-term (pumped hydro, thermal oil, thermal! 
steam, compressed air, lead/acid battery), mid-term (advanced bat- 
teries, hydrogen, flywheels), and long-term (superconducting mag- 
nets, SMES energy storage) systems were made on the basis of 
many factors, including status of development, cost and per- 
formance, land area requirements, and environmental and safety 
factors. (MCW) 


CONSERVATION 


REFER ALSO TO CITATION(S) 13734, 13765, 13813, 13844, 
13915, 13928, 13932, 13934 


13769 (AD-A—021312) Report to Congress on energy conser- 
vation policies and practices by the Federal Aviation Administra- 
tion. Final (Department of Transportation, Washington, 
D.C. (USA)). Feb 1976. 182p. NTIS $7.50. 

The report is essentially historical in nature and provides a 
factual presentation of energy policies and practices as required by 
law. These include: early FAA actions; the FAA's seven-point con- 
servation program and follow-on investigation of energy conserva- 
tion measures; recent or on-going actions in fuel conservation; and 
long-range prospects for energy conservation. (GRA) 
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13770 (ERDA—76/131/1) Site energy handbook. Volume I. 
Methodology for energy survey and appraisal. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Solar Energy). Oct 1976. Contract E(49-1)-3853. vp. Dep. 
NTIS $7.50. 

The United States Energy Research and Development Ad- 
ministration ENERGY HANDBOOKS present guidelines to ‘in- 
vestigate and analyze energy usage, to identify energy saving op- 
portunities, and to recommend and evaluate energy conservation 
measures at ERDA facilities. The methodology was developed and 
tested while conducting an actual energy conservation survey at 
Argonne National Laboratory. It is anticipated the methodology 
will be further developed, and the HANDBOOKS appropriately 
revised, as additional ERDA facilities are surveyed. It is hoped that 
the HANDBOOKS’ methodology will also prove useful for con- 
ducting energy conservation surveys of facilities of other Federal, 
state, and local agencies and of the private sector. The survey 
methodology is presented in two parts. The SITE ENERGY 
HANDBOOK (2 volumes), covers site energy and utility distribu- 
tion systems, and the BUILDING ENERGY HANDBOOK (to be 
published) pertains to the interior systems. The scope of the SITE 
ENERGY HANDBOOK includes primary site energy distribution 
systems and utilities. The site energy survey and appraisal 
methodology and forms, as well as the site energy conservation op- 
portunities presented in the Handbook, cover energy entering the 
site, energy generated on site, energy distributed and consumed on 
the site, and waste energy recovery. Not covered in the SITE 
ENERGY HANDBOOK are energy use within buildings, including 
those buildings or facilities where energy is generated (power 
plants, boiler plants, refrigeration plants, etc.) and energy con- 
sumed by vehicles. (MCW) 


13771 (ERDA—76/131/2) Site energy handbook. Voiume II. 

Forms for energy survey and appraisal. (Energy Research and 

Development Administration, Washington, D.C. (USA). Div. of 

oa Energy). Oct 1976. Contract E(49-1)-3853. vp. Dep. NTIS 
10.00. 


Volume 2 of the SITE ENERGY HANDBOOK contains the 
site energy survey and appraisal forms, within the following catego- 
ries: Site Description Forms presented in Chapter 2; Site Energy 
Survey Forms presented in Chapter 3; Site Energy Appraisal 
Forms presented in Chapter 4. The site description forms provide 
the major characteristics of the site (name, location, acreage, 
facilities) as well as data concerning future buildings and other 
planned modifications. The site energy survey forms reflect the 
survey methodology presented in Exhibits B and C and in Chapter 
3 of Volume 1. Separate forms are provided for the following site 
energy, utility, and recoverable waste energy systems: natural gas, 
fuel oil, LPG, coal, electricity, steam, hot water, chilled water, 
compressed air, water supply, steam condensate, wastewater, and 
solid waste. The site energy appraisal forms reflect the methodolo- 
gy presented in Exhibits A and D and in Chapter 4 of Volume 1. 
Additional graphic material such as pie or bar charts may be 
prepared to present overall site energy configuration. 


13772 (FEA/D—76/080) Energy conservation in the food 
system: a publications list. (Booz, Allen and Hamilton, Inc., 
Bethesda, Md. (USA)). May 1976. 75p. Dep. NTIS $4.50. 

Written in cooperation with the FEA Food Industry Adviso- 
ry Committee. 

This report contains an annotated list of selected publica- 
tions readily available to the public on how to conserve energy in 
the food system. It is divided into eight sections, six representing 
sectors of the food system, one for ‘’Transportation,’’ and a sec- 
tion entitled ‘’Multiple Sector Applications.'’ There are citations in 
each section, however, which apply to more than one food system 
sector. 


13773 (FEA/D—76/296) Barriers to energy conservation. Con- 
servation paper Number 55. (Federal Energy Administration, 
Washington, D.C. (USA)). Jul 1976. vp. NTIS. 

This study's aim is to provide policy guidance to the FEA in 
its efforts to break down barriers to the efficient usage of finite 
energy sources. Such efforts may involve mechanisms to promote 
the more-efficient usage of current energy sources or to break 
down the barriers which presently inhibit the introduction of alter- 
native energy sources. Only the energy used by finished products is 
considered and not energy used in the production process itself. 
The majority of barriers that can be easily and/or directly affected 
involve the marketplace. This is true even where the barriers are 
technolgical; for, in many cases, the problem is not the absence of 
adequate technology, but its cost. For this reason, considerable 
time was spent developing an understanding of the various ways in 
which economic barriers affect efficient energy usage. 


13774 (FEA/D—76-381) Energy efficiency and electric mo- 
tors: a technical, economic, and policy analysis of efficiency stan- 
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dards in commercial and industrial electric motors and equipment. 
Hunt, R.E.; Seabury, F.; Valence, P.F. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Aug 1976. 201p. Dep. NTIS $7.75. 

This final report identifies areas of greatest energy conserva- 
tion potential in electric motor use in the industrial and commer- 
cial sectors of the economy; assesses and projects the technological 
potential and economic trends that might influence the use of 
more efficient electric motors; and outlines possible Government 
strategies encouraging such use. It reports that the I- to 125-hp 
polyphase motors were the predominant energy consumers, ac- 
counting for about 26 percent of the total electric power generated 
in the U.S. Estimates of their potential for increased efficiency, 
coupled with possible replacement rates of lower- to higher-effi- 
ciency motors, indicated potential savings by 1990 of 35 billion 
kWh/year or 60 million barrels of oil. 


13775 (FEA/D—76/405) Energy and economic impacts of 
mandatory deposits. Bingham, T.H.; Lee, B.S.; Mulligan, P.F.; 
Cooley, P.C. (Research Triangle Inst., Durham, N.C. (USA)). Sep 
1976. 18p. NTIS. 

The subject addressed by this study is the impact of 
proposed mandatory national beverage container deposit legisla- 
tion—commonly referred to as ‘’bottle bill’’ legislation. The study 
examines specific impacts that the imposition of a 5-cent refunda- 
ble deposit on all beer and soft-drink containers (refillable bottles, 
nonrefillable bottles, and cans) would have on the total beverage- 
related industry. The study is not a comprehensive cost-benefit 
analysis of mandatory deposit legislation, but rather examines three 
major areas of potential impact, namely: (1) changes in annual 
energy consumption, (2) changes in capital investment require- 
ments (in terms of fixed plant and equipment), and (3) changes in 
labor requirements (in terms of jobs and earnings). These impacts 
are developed for those industries in the total beverage system that 
would be most affected by changes caused by a mandatory deposit. 
The industries included are: retailers, beverage producers, and dis- 
tributors, container manufacturers, and producers of basic steel 
and aluminum. This legislation would not ban any specific con- 
tainer type; rather, it would create an incentive for consumers to 
return all types of empty beverage containers for a deposit refund. 
However, the response of consumers to the deposit incentive (and 
its requirement to bring containers back) is expected to cause 
shifts among the types of containers sold. To develop the potential 
impacts, the report first projects energy, capital and labor require- 
ments of the beverage industry assuming no deposit legislation is 
passed. These baseline projections are then compared to projec- 
tions of what might happen after a deposit law. Results are re- 
ported for a 1982 steady-state situation, assuming that: (1) a law 
would be implemented in the late 1970s, and (2) by 1982 transito- 
ry effects will have been dissipated. 


13776 (FEA/H—76-430) Proposed energy conservation contin- 
gency plan: emergency heating, cooling, and hot water restrictions. 
Contingency plan No. 1. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Sep 1976. 84p. Federal Energy Administration, 
Washington, DC. 

In the event of a severe petroleum supply interruption or in 
order to fulfill obligations of the United States under the Interna- 
tional Energy Program, the President may implement one or more 
emergency energy conservation contingency plans as provided for 
by the Energy Policy and Conservation Act. This report describes 
the economic impact of a plan imposing emergency restrictions on 
heating, cooling, lighting, and hot water temperatures in public, 
commercial and industrial buildings. The proposed plan, as 
specified for the analysis, would affect an estimated five million 
buildings. 


13777 (FEA/H—76/431) Proposed energy conservation contin- 
gency plan: emergency commuter parking management and car- 
pooling incentives. Contingency plan No. 2. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Sep 1976. 68p. Federal 
Energy Administration, Washington, DC. 

In the event of a severe energy supply interruption or in 
order to fulfill obligations of the United States under the Interna- 
tional Energy Program, the President may implement one or more 
energy conservation contingency plans as provided in Title II of 
the Energy Policy and Conservation Act (EPCA) of 1975. This re- 
port describes the economic impact of a plan whose objective is to 
reduce demand for gasoline by restricting the availability of auto 
parking for commuters and encouraging commuters to form car- 
pools or use mass transit during a supply interruption. 


13778 (FEA/H—76/432) Proposed energy conservation contin- 
gency plan: emergency weekend gasoline and diesel fuel retail dis- 
tribution restrictions. Economic impact analysis. Environmental im- 
pact assessment. Contingency No. 3. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Sep 1976. 98p. NTIS. 
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In the event of a severe energy disruption or in order to ful- 
fill obligations of the United States under the International Energy 
Program, the President may implement one or more energy de- 
mand reduction plans as provided in Title II of the Energy Policy 
and Conservation Act (EPCA) of 1975. This report describes the 
economic impact of the Emergency Weekend Gasoline, Diesel 
Fuel Retail Distribution Restrictions Plan, which would reduce 
petroleum product demand by an estimated 160,000 barrels per 
day: 156,000 b/d of gasoline and 4,000 b/d of residual oil. How- 
ever, this reduction in petroleum demand should not be considered 
as an actual fuel savings available for use in other sectors. The 
projected demand reduction of 156,000 b/d represents only 2 per- 
cent of daily gasoline demand, which would not be sufficient to 
bridge the gap between supply and demand that would result from 
a supply interruption. The weekend gasoline sales restrictions 
would, however, aid consumers in adjusting to the shortages by 
forcing them ‘to curtail non-essential gasoline consumption. Market 
adjustments in the price of gasoline are precluded by the assump- 
tion of price controls on petroleum products. The indirect impact 
of the plan on most auto-related industries—retail gasoline sales 
and maintenance and automobile sales—is already implicit in the 
gasoline shortfall. The plan is expected to have an indirect impact 
in further depressing the commercial lodgings, restuarant, boat, 
airplane, and miscellaneous leisure recreation industries. The 
macro-economic effects of the plan would be relatively slight com- 
pared with the overall economic impact of the petroleum shortfall, 
and these effects and impact are discussed. 


13779 (FEA/H—76/433) Proposed energy conservation contin- 
gency plan: emergency boiler combustion efficiency requirements. 
Economic impact analysis. Environmental impact assessment. Con- 
tingency plan No. 4. (Federa! Energy Administration, Washington, 
D.C. (USA)). Sep 1976. 61p. Dep. NTIS. 

In the event of a severe energy supply disruption or in order 
to fulfill obligations of the United States under the International 
Energy Program, the President may implement one or more energy 
conservation contingency plans as provided for by the Energy Pol- 
icy and Conservation Act. This report describes the economic im- 
pact of the plan which would require increased combustion effi- 
ciency be selected boiler operations. The boilers affected by the 
plan are forced-draft-oil and natural-gas-fired industrial and com- 
mercial boilers. Operators of boilers covered by the plan would ex- 
perience reduced fuel costs resulting from a total fuel-use reduc- 
tion equivalent to 124,000 barrels of oil per day. Use of natural 
gas, residual oil, and middle distillates would be reduced. The 
boiler measure would not have any significant marco-economic im- 
pact. The magnitude of changes in economic variables resulting 
from the boilers measure are not significant in macro-economic 
terms, particularly in comparison to the shortfall itself. In fact, the 
macro-economic impact of the measure is so slight it cannot be 
measured with validity given the current state of the arts in macro- 
economic modeling. 


13780 (NTIS/PS—76/0405 ) Energy conservation. Part IV. Pol- 
icies, programs, and studies (a bibliography with abstracts). 
Report for 1964—May 1976. Hundemann, A.S. (National Techni- 
cal Information Service, Springfield, Va. (USA)). May 1976. 83p. 
NTIS $25.00. 

Updates NTIS/PS—75/214, and COM—74-11138. 

Abstracts pertaining to national policies, programs, and 
general studies of ways to conserve energy are presented. Topic 
areas cover such things as telecc ications substitutability for 
travel, electric load management, energy savings through reduction 
in hot water consumption, effects of price and taxation on energy 
conservation, and public attitudes and behavior toward energy sav- 
ing. (Contains 78 abstracts) 


13781 (PB—242620) Energy conservation through taxation. 
Interim research report. Bullard, C.W. (Illinois Univ., Urbana 
(USA). Center for Advanced Computation). Jan 1974. 3lp. 
(UIUC-CAC-DN—74-95). NTIS $3.75. 

The growth of energy productivity has slowed in recent 
ears. This trend implies that energy demands will rise at increas- 
ing rates if economic growth is sustained. In turn, environmental, 
fiscal, and national security problems associated with growing 
energy demands may increase faster than the ability to cope with 
them. To provide incentives for increasing energy productivity, an 
energy conservation tax is proposed. A linear model is used to esti- 
mate the impacts of such a tax is proposed. A linear model is used 
to estimate the impacts of such a tax on prices of final products. It 
is shown that an ad valorem tax could be more regressive than a 
specific tax based on energy units. 


13782 (PB—244908) Energy t case histories. Con- 
servation paper. (Resource Planning Associates, Inc., Cambridge, 
Mass. (USA)). Apr 1975. Contract DI-14-01-0001-1895. 18p. 
NTIS $3.25. 
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The President has established national energy independence 
as a long-range goal for the United States. An important element 
for the achievement of this goal is the reduction of domestic ener- 

consumption through industrial energy conservation. This report 
illustrates case experiences by four U. S. firms: Raytheon Com- 
pany, Chemetron Corporation, Chesebrough-Ponds, Inc., and 
Behrenberg Glass Company. It discusses how they organized to 
achieve results, how they implemented their energy saving projects 
and what the results of their efforts were. (GRA) 


13783 (PB—244979) General public attitudes and behavior 
toward energy saving. September report. Volume I. Rappeport, M.; 
Labaw, P. (Opinion Research Corp., Princeton, N.J. (USA)). Sep 
1974. Contract DI-14-01-0001-1714. 19p. NTIS $3.25. 

See also Volume II, PB—244980. 

This is the first monthly report developed for the FEA as 
part of an on-going study of general public attitudes toward the 
costs and availability of energy. The study is based on 1213 
telephone interviews conducted over a four-week period ending 
September 6, 1974, with a national sample of adults in households 
having telephones. This report discusses the following questions: 
(1) seriousness and duration of the energy shortage--the public has 
come to believe that energy shortages are both a serious and a 
long-term problem; (2) causes and responsibilities--the degree to 
which people think the energy shortage is serious correlates very 
strongly with whom they hold responsible. (3) trust and per- 
formance--consumer groups are seen as the most trustworthy 
source of information; (4) knowledge, (5) solutions, (6) car pools, 
and (7) packaging. (GRA) 


13784 (PB—246866) Recommended criteria for retrofit 
materials and products eligible for tax credit. Final report. Rossiter, 
W.J. Jr.; Mathey, R.G. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). Nov 1975. 45p. (NBSIR—75-795). NTIS $4.00. 

The Federal Energy Administration requested the National 
Bureau of Standards to develop criteria for retrofitting for possible 
use by the Internal Revenue Service in implementing the Pre- 
sidential initiative authorizing tax credit to homeowners. Criteria 
are recommended for materials and products considered eligible 
for proposed tax credit for retrofitting one and two family re- 
sidences to conserve energy. The materials considered include in- 
sulation and vapor barriers, storm windows and doors, caulking 
and weatherstripping, and clock thermostats. A list of these retrofit 
materials is compiled by generic type and recommendations made 
on their installation. In addition to recommended criteria for 
materials and products eligible for tax credit, desired levels of per- 
formance for the retrofit materials are presented as a guide to 
homeowners to achieve maximum benefits in energy conservation 
through retrofitting. (GRA) 


13785 (PB—247258) RANN utilization experience. Case study 
No. 14. Conserving energy. Morris, D.N. (Research Triangle Inst., 
Durham, N.C. (USA)). 1975. 27p. NTIS $4.00. 

Also included in complete report and summary, 
PB—247243. PC$13.00, MF$2.25. Prepared in cooperation with 
RAND Corp., Santa Monica, Calif. 

Rand's energy policy study, beginning long before the ener- 
gy crisis of 1973-74, aimed at understanding the interactions 
between energy demand and supply, and at developing measures 
for conserving energy. The research products--reports on industrial 
energy demand, effects of fuel price increases and projections of 
electrical energy demand, were designed to give policymakers in- 
formation on the policy alternatives in managing the nation's ener- 
gy supplies and their consequences. The report briefly reviews use 
of the study results. (GRA) 


13786 (PB—252639) Energy conservation in new building 

mn. An impact assessment of ASHRAE standard 90—75. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Mar 1976. Contract 
FEA-CO-04-50173-00. 273p. NTIS $9.00. 

This report assesses the energy, economic, and institutional 
impacts that may result from the broad voluntary adoption of 
ASHRAE Standard 90-75 by individual building regulatory 
authorities. This Standard is the first major voluntary consensus 
standard dealing with energy use in new buildings and is available 
for optional acceptance by state and local governments. With strict 
use of the Standard, annual energy consumption would be reduced 
in all building types and locations. This report contains many 
findings, observations, and recommendations concerning the ef- 
fects of ASHRAE 90-75 on building energy consumption, its in- 
fluences on physical changes in the buildings, its implications on 
the owning and operating costs of buildings, its potential impact on 
the nation’s energy consumption in construction, its possible 
economic impact on several selected markets and participants 
within the construction sector, and its impact on building habita- 
bility. (GRA) 
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13787 Energy conservation tech Heller, A.N. (Energy 
Research and Development Administration, Washington, DC). pp 
91-95 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The mandate that energy must be conserved is being at- 
tacked by the Energy Research and Development Administration 
in a two-pronged approach. The first prong involves curtailment of 
wasteful ene ractices and, the second, the introduction of new, 
more energy-efficient technology to get the same things done with 
less energy. The first Prong requires public and industry education 
to practice conservation. Regarding the second prong, most times 
an energy-saving technological improvement requires a large in- 
—, An example of life-cycle costing resulting in substantial 

savings was the introduction of the fluorescent Litek light 
bulb ing developed by ERDA contract. It will fit into the exist- 
ing fixtures and lamps, but it uses about one-third of the energy 
required by a comparable incandescent bulb. Its first cost is many 
times the incandescent bulb, though. Another example discussed is 
the Annual Cycle Energy System (ACES) in a model home in 
Knoxville, Tennessee. It is believed that the application of this new 
technol in the building industry can save 2.7 million barrels a 
day of oil energy equivalent by 1985. Energy conservation mea- 
sures in the transportation sector, in power transmission, and in 
a heat recovery in industrial plants are mentioned briefly. 
(MCW) 


13788 Energy conservation: gover industry efforts. 
Roose, J.B. (Federal Energy Administration, Washington, DC). pp 
96-102 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The enactment of the Energy Policy and Conservation Act 
represented a new step toward the establishment of an effective 
national energy policy. The speaker reviews the current status of 
energy conservation and the direction the FEA is taking to en- 
courage energy conservation in the industrial community. Shortly 
after its creation, the FEA began developing cooperatively with in- 
dustry, energy conservation programs for ten of the most energy- 
intensive industries. These are: steel, petroleum refining, chemi- 
cals, including petrochemicals, paper, aluminum, cement, glass, 
copper, meat packing and bakery products. Five objectives of the 
program were to: identify the conservation potential within each of 
the major energy consuming industry groups; identify and alleviate 
constraints on industry's ability to reduce energy demands; work 
with firms to evaluate energy usage, determine jointly with them 
feasible industry-wide short and long run energy conservation 
goals, and encourage higher priorities for energy saving invest- 
ments; obtain data through a data collection and reporting system 
to inform the public of progress in industrial conservation; and 
identify and develop government and industry policy initiatives 
that will spur energy conservation efforts. In carrying out this pro- 
gram, FEA organized and held meetings and technical workshops 
with over 250 industrial firms and 20 trade associations represent- 
ing the bulk of the production capacity within these industries to 
assess their energy conservation potential and to establish industry 
and company-specific energy conservation programs including 
energy efficiency goals. (MCW) 





Urban energy management. Summary. Cox, N. pp 
1662-1663 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ogee b State Line, Nevada, United States of America (USA) (12 

p 1976). 

See CONF-760906—P2. 

The current energy situation in the U.S. and reasons for sav- 
ing energy are briefly discussed. In order to conserve energy, 
either the standard of living or the efficiency of energy-consuming 
devices must change. Possible options for the latter depend on the 
density of land use and include integrated utility systems, district 
— solar collectors, annual cycle systems, and joint produc- 
tion of steam and electricity. (PMA) 


13790 Model Used Oil Recycling Act. Irwin, W.A. Washington, 
DC; Environmental Law Institute (1976). 12p. Used Oil Recycling 
, Conservation and Environment, Federal Energy Adminis- 

tration, Washington, DC 20461. 
This pamphlet contains a model bill, with commentary, 
designed for state and local governments interested in adopting 
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programs for rec ycling used oil. Today, half of the more than one 
billion gallons of used oil generated annually in the U.S. is lost 
from a resource recovery point of view. Increased collection and 
recycling would make an important contribution to both energy 
conservation and environmental protection efforts. The law is 
designed to be adaptable for both state and local governments. 
The full bill would provide a comprehensive system for flexible 
control over used oil recycling. But a local government might wish 
to defer to the state for licensing of used oil collectors and 
recyclers. 


13791 Congress has essentially failed to donne a rational 
energy conservation policy. geek J.L.; Humphrey, H. Prof. Eng. 
(Wash., D.C.); 46: No. 5, 26-28(May 1976). 

The entanglement involving the development of a national 
energy policy is demonstrated by two speeches at the Joint En- 
gineering Legislation Forum. The first, by Senator James L. 
Buckley, and the second, by Senator Hubert Humphrey show how 
strongly political views affect the way in which members of Con- 
gress perceive the existence or nonexistence of a workable energy 
conservation policy at the national level. In his speech, Congress 
Has Essentially Failed to Develop a Rational Energy Conservation 
Policy, Senator Buckley contends that a majority of Americans 
have now concluded that their best interests will be served by lift- 
ing price controls from oil and gas. The House of Representatives 
has voted to extend regulation to cover the price of intrastate gas. 
The Congress as a whole has risen to the challenge of declining 
domestic oil production by enacting legislation to roll back the 
price of oil. In so doing, the Congress perpetuates a two-tiered 
price system that is guaranteed to prolong our dependence on the 
OPEC cartel. In the meantime, the production of domestic oil and 
gas continues on a downward curve. In his speech, Congress Has 
Already Put Into Effect A Comprehensive Energy Conservation 
Policy, Senator Humphrey says that a myth exists that states that 
the big loser in the energy compromise reached in December 
between Congress and the Administration was energy conserva- 
tion. The myth is that without immediate energy price decontrol, 
there will be little or no conservation. The reality about energy 
conservation is precisely the opposite. Congress has already put 
into effect a comprehensive national energy conservation policy. 
And that policy is contained in the same legislation, the Energy 
Policy and Conservation Act, which allows oil price decontrol to 
occur over 40 months. The conservation measures in that act will 
trim oil imports 40 percent by 1980. (MCW) 


13792 FEA revamping conservation office to wield new 
authority more efficiently. Energy Res. Rep.; 2: No. 10, 7-11(Oct 
1976). 

In this interview, Samuel J. Tuthill, Assistant Administrator 
for Conservation and Environment, discusses the new requirements 
assigned to FEA by Congress under the Energy Conservation and 
Production Act that became law on August 14, 1976; he also 
discusses the budget allocations in the new law. Tuthill says he 
favors the use of tax credits for conservation inducements, but, he 
would encourage energy conservation largely through direct expen- 
ditures and deal with social impacts via taxes. He favors tax incen- 
tives to big companies only ‘’up to a limit.’’ Since 40% of energy 
is used by the industrial sector, some companies need the incen- 
tives for conserving energy to be competitive. Labor and cost of 
materials are a fixed price, so energy conservation could give a 
company a competitive edge. Mr. Tuthill was asked to comment 
on the agency that will follow FEA; utility rates and building stan- 
dards; the dilemma of the states for their share of Federal aid for 
conservation; and the energy policy of each candidate for Pre- 
sident. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 12388, 12389, 12390, 13720, 
13725, 13732, 13750, 13754, 13755, 13761, 13807, 13810, 
13816, 13817, 13838, 13853 


13793 (AD-A—016654) On mathematics in energy research. 
Technical report. Lucas, W.F. (Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Operations Research). Sep 1975. Contract NO0014-67-A- 
0077-0014. 16p. NTIS $3.25. 

This report contains comments on the papers presented at 
the SIMS Research Applications Conference on Energy at Alta, 
Utah, on July 7—11, 1975, plus remarks on some types of mathe- 
matical models and new methodologies which may prove useful in 
such research. (GRA) 


13794 (BNL—21874) Brief description of the Developing 
Country Energy Project. (Brookhaven National Lab., Upton, N.Y. 
a 1 Oct 1976. Contract EY-76-C-02-0016. 7p. Dep. NTIS 
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The objective of the project is to assess the role of new or 
adapted technologies in addressing the energy problems of 
developing countries. This objective is pursued through activities 
ranging from historical economic analyses of the role of energy in 
development to assessments of individual technologies carried out 
in support of research and development planning. The project, 
started in 1975, carries a particular emphasis on the energy 
problems and technologies appropriate to rural development. A 
firm tenet of the activity is, however, that the role of individual 
energy technologies can be understood only through an integrated 
view of the entire energy system and the way in which that system 
meshes with the economic and cultural structure of a society. The 
entire group of LDCs are being examined to develop a better un- 
derstanding of the role of energy in development and to project 
the energy requirements of those countries under alternative 
growth patterns. Some representative countries were used as the 
basis for generic energy technology assessment. Seven countries 
were chosen as an initial set for analysis based on their represent- 
ing a range of levels of development, climate, resource base, etc. 
These countries were India and Kenya (in the low, less than $200 
per capita, income group) Ghana and South Korea (in the inter- 
mediate income group), and Chile, Brazil and Greece (in the 
upper, greater than $550 per capita, income group). In construct- 
ing energy supply-demand models for these countries, emphasis 
was placed on incorporating data on noncommercial energy use 
wherever such information was available. (MCW) 


13795 (IES—65) 1975 survey of energy use in Wisconsin. 
Bowman, J.D.; Colley, R.W.; Erwin, C.P.; Hanson, M.E.; Kwast, 
M.T.; Mitchell, J.W.; Pappas, J.L. (Wisconsin Univ., Madison 
(USA). Inst. for Environmental Studies). May 1976. 96p. Inst. of 
Environmental Studies, Univ. of Wisconsin Communications Of- 
fice, Madison, WI. 

This is the fourth in a series of annual reports on the supply 
and uses of energy in Wisconsin. The purpose of this report is to 
describe a data base for use in analyzing the current Wisconsin 
energy system and assessing the impacts of possible changes to that 
system. The survey is not designed to provide either forecasts of 
future energy use in the state or analyses of specific energy policy 
issues. The 1975 Wisconsin Energy Survey is structured as follows: 
Section I describes the major physical, demographic, and economic 
characteristics of the state that impact significantly on the energy 
system along with a summary statement of energy use during the 
years 1970-1974. This is followed in Section II by a detailed analy- 
sis of the energy supplied to the state. These data are arranged ac- 
cording to primary fuels. Section III examines the production and 
supply of electricity in Wisconsin. Section IV follows with a disag- 
gregation of energy use by the transportation, industrial, re- 
sidential, and commercial sectors. The last section on air pollution 
has been added because air pollution is a major by-product of 
energy use, and the authors feel it should be included in future 
analyses of the energy system. Additional data are compiled in 
eight appendixes on: petroleum; natural gas; electricity; method of 
calculating railroad energy use; industrial and commercial end 
uses; residential end uses; consumer and wholesale price indices; 
and an explanation of date changes, 1972-1975. An equivalents 
table follows a bibliography. (MCW) 


13796 (ORNL/CON—3) Fuel choices in the household sector. 
Lin, W.; Hirst, E.; Cohn, S. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1976. Contract W-7405-eng-26. 46p. Dep. NTIS 
$4.50. 

This study analyzes residential fuel choices for five major 
end-uses: space heating, water heating, cooking, air conditioning, 
and food freezing. Market share models for electricity, gas oil, and 
“‘other/none’’ are estimated using 1970 cross-section data for 48 
states, sensitive to changes in fuel prices, equipment prices, in- 
come, demographic, and climatic variables. Logit models are esti- 
mated jointly for each end use by incorporating a set of linear 
restrictions derived from the requirement that the sum of market 
shares equal unity. Estimated saturation elasticities with respect to 
own fuel prices are generally greater than unity. Cross-price 
elasticities are generally less than the own-price elasticities and 
usually less than unity. Saturation elasticities with respect to equip- 
ment prices are generally greater than unity. A comparison of fuel 
price and equipment price elasticities suggests that households are 
more reluctant (require a higher internal rate of return) to invest 
in energy-efficient household equipment if the investment requires 
a change in fuel than if the investment requires no fuel switching. 
Also, higher interest rates are required for investments in energy- 
efficient appliances (ranges, freezers) than for investments in basic 
household equipment (space heating systems). 


(PB—242944) Energy supply/demand alternatives for 

Appalachian Region. Executive summary. Final report, 

Mar—Dec 1974. (Resource Planning Associates, Inc., Cambridge, 
Mass. (USA)). Mar 1975. 90p. (RA—74-18). NTIS $4.75. 
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Pre d inc 
mission, Washington, 


ration with Appalachian Regional Com- 
.C., Council on Environmental Quality, 


eee, D.C., and National Science Foundation, Washington, 


The report is presented in two parts: (1) A description of 
the develoment of an analytic methodology, emphasizing the way it 
was used to estimate regional energy supply/demand balances and 
impacts; and (2) The findings and policy implications for the Ap- 
palachian Region resulting from the analysis of seven national 
energy scenarios. The most important effects analyzed included 
end-use consumption patterns; required energy sources (especially 
coal) and conversion facilities; and economic, social, and environ- 
mental impacts on Appalachia and its subregions. (GRA) 


13798 (PB—244221) Connecticut's energy outlook, 
1975—1994, First annual report to the Governor and General As- 
sembly . (Connecticut Energy Advisory Board, Hartford (USA); 
Connecticut Energy Agency, Hartford (USA); Resource Planning 
Associates, Inc., Cambridge, Mass. (USA)). 15 Jan 1975. 116p. 
(CEAB—75-2). NTIS $5.25. 

Prepared in cooperation with Connecticut Energy Agency, 
Hartford, and Resource Planning Associates, Cambridge, Mass. 

In this report, five steps were followed in analyzing the 
energy problem: (1) analysis of Connecticut's historical demand 
for energy, and projection of this demand through 1994; (2) analy- 
sis of the historical energy supply to Connecticut and projection 
through 1994; (3) measurement of the possible imbalances 
between the supply and demand; (4) identification of the options 
to address these imbalances; and (5) development and presenta- 
tion of recommendations to the Governor and the General As- 
sembly. (GRA) 


13799 (PB—244222) Connecticut's energy outlook, 
1975—1994, First annual report to the Governor and General As- 
sembly: appendices . (Connecticut Energy Advisory Board, Hart- 
ford (USA); Connecticut Energy Agency, Hartford (USA); 
Resource Planning Associates, Inc., Cambridge, Mass. (USA)). 15 
Jan 1975. 448p. (CEAB—75-3). NTIS $11.25. 

Prepared in cooperation with Connecticut Energy Agency, 
Hartford, and Resources Planning Associates, Cambridge, Mass. 

This report contains appendices to support the information 
reported to the Governor of Connecticut and General Assembly by 
the Connecticut Energy Advisory Board. It provides the backup 
data, descriptions of the methodologies, and detailed policy analy- 
sis that lie behind the report on Connecticut's energy outlook. Ap- 
pendix A lays out the oil, gas, coal and electrical supply/demand 
flows for Connecticut for the period 1964-1973. Appendix B ex- 
plains the approach used in developing projections for the supply 
of petroleum products, natural gas, electric power, and coal 
through 1994. Appendix C explains the analytical technique used 
in commercial, transportation, and industrial. Appendix D explains 
the analysis of each of the major policy recommendations, by type 
of energy end-user, made by the board. Each analysis describes 
how the proposed policy would work; estimates the energy savings 
that could be realized from its adoption and use; and evaluates the 
economic, social, and environmental impacts that could be 
reasonably expected. (GRA) 


13800 (PB—244621) Energy supply/demand alternatives for 
the Appalachian region. Final report. (Resource Planning As- 
sociates, Inc., Cambridge, Mass. (USA)). Mar 1975. 634p. 
(RA—74-18). NTIS $15.25. 

See also PB— 242944. 

This study (1) develops an analytical methodology for as- 
sessing various regional energy supply-demand projections and 
their related impacts and (2) projects for the Appalachian Region 
in the years 1985 and 2000, fuel requirements, potential coal 
production, energy infrastructure requirements and _ the 
socioeconomic and environmental impacts of energy-related 
development. The report reviews 7 scenarios each describing a set 
of national energy-environmental policies and examines their impli- 
cations for future Appalachian development. (GRA) 


13801 Cc of new energy technology. Slick, 
W.T. Jr. pp 9-16 of In Energy technology III: commercialization. 
Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition,; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The author, representing Exxon‘s views on energy technolo- 
gy commercialization, says that the true dimensions of the energy 
crisis following the Arab oil embargo are still not known or ac- 
cepted by many Americans. Efforts on conservation and more effi- 
cient use of energy has slowed the growth of energy demand, 
though. Even so, it is projected that, in the next two decades, fuel 
supplies will be supplied by oil, gas, expanded use of coal, and ac- 








1430 ERDA ENERGY RESEARCH ABSTRACTS 


celerated development of nuclear energy. Conventional and 
synthetic oil and gas are used as examples to discuss the ap- 
propriate roles for government and for the private sector in energy 
technology development and commercialization. Mr. Slick ex- 
amined some general concepts on governmental and industrial 
roles in research and development and then applied them to the 
specific areas. '’Constructive, cooperative efforts by government 
and business are needed if we are to have a prosperous nation in 
the future. In America, business and government cannot be 
economic competitors; nor can they be ideological enemies,’’ the 
author concludes. (MCW) 


13802 World energy prices and their impacts on new technolo- 
gy. Henry, J.P. Jr. (Stanford Research Inst., Menlo Park, CA). pp 
232-244 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

It appears likely that the world supply of conventional fuels 
remains large as exploration activities are spurred and encouraged 
by the current high price for energy. Price changes have reduced 
the rate of energy-demand growth as a whole and have prompted 
those using traditional fuel-supply systems to seek less costly alter- 
natives. Considering the diverse world fuel supply, economic con- 
siderations can easily be used to adjust demand. New energy 
technologies are generally capital-intensive, so production costs are 
sensitive to financing options. Regional demand variations will pro- 
vide strong incentives for long-term development of nonfossil ener- 
gy systems. If the energy prices stabilize in the 1980s, energy 
planning will require different parameters. Economic uncertainties 
in the world energy market make forecasting of specific energy 
sources unreliable, but the author feels an adequate supply of 
energy is available through technological advances and concentra- 
tion. (PCS) 


13803 Outlook for fuel reserves. Hubbert, M.K. (Geological 
Survey, Reston, VA). pp 11-23 of In Encyclopedia of energy. 
— D.N. (ed.). New York; McGraw-Hill Book Company 
( ). 

An examination of Earth’s energy systems shows that the 
main influxes into the surface environment are from solar radia- 
tion, tidal energy, and terrestrial energy (especially geothermal). A 
portion of the solar power (40 x 10'? W) is captured by the green 
leaves of plants and used in the process of photosynthesis. This 
then becomes the basic energy source for the physiological 
requirements of the entire plant and animal kingdoms, including 
the human species. Nearly all plant and animal material decays to 
its original constituents and the stored energy is released as heat. 
But minute quantities of biologic materials that have become 
deposited in peat bogs or other oxygen-deficient environments 
have been transformed into the earth’s present supply of fossil 
fuels. Exploitation of world and USA fossil fuels is discussed. P. 
Averitt in 1969 estimated recoverable coal as 7.64 x 10! tons for 
the world and 1.486 x 10"? tons, or 19 percent of the world total 
for the USA; since these estimates included very great depths and 
very thin seams, Averitt revised these estimates (in 1972) to 2.0 x 
10" metric tons worldwide and 390 x 10° metric tons for the USA. 
Hubbert then explains his production cycle curves for crude oil, 
natural gas, and their products. Other data are provided for tar 
sands, oil shale, and solid hydrocarbon gilsonite. (MCW) 


13804 Exploring energy choices. Thomson, R.M. (National Bu- 
reau of Standards, Washington, DC). pp 25-33 of In Encyclopedia 
of energy. Lapedes, D.N. (ed.). New York; McGraw-Hill Book 
Company (1976). 

The United States stopped being self-sufficient in energy 
production on the late 1950s. Until about 1970 the gap between 
total consumption and domestic production of energy was not 
large, but in 1970 production began to level off, although con- 
sumption continued to accelerate. Great difficulties are foreseen in 
the search for oil substitutes, stemming partly from the finiteness 
of the world’s energy resources, partly from the lack of technologi- 
cal and economic feasibility in the use of substitute resources, and 
partly from limitations due to the environmental and social con- 
sequencues of resource use. Energy conservation is a related issue, 
but is not considered here. After examining resource availability 
versus consumption and comparing energy sources, the author lists 
his conclusions. In the short term, domestic oil and gas will begin 
to disappear as a major factor in the energy system sometime in 
the 1990s; so due to long lead times for alternative sources, work 
on future sources must begin now. In the mid-term, between 1985 
and 2010, the feasible alternatives are to be imported oil and gas, 
nuclear power and coal. The long-term picture sees the develop- 
ment of solar and nuclear breeders or nuclear fusion. Given the 
complex of constraints predictable in short-, medium-, and long- 
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term time frames, far greater attention will be given to energy con- 
servation. Its importance is easily perceived from the conclusions 
reached here. From the technical standpoint, a great potential ex- 
ists for increasing the efficiency of energy use throughout the en- 
tire energy system, and the future will demand far more serious at- 
tention to this factor than has been given it in the past. (MCW) 


13805 Potential fuels shifts: a survey of energy contingency 
planning by manufacturing industries in the United States. New 
York; Edison Electric Institute (1976). 38p. Edison Electric Inst., 
Information Service, 90 Park Ave., New York, NY 10016 $5.00. 

Prepared by Stone and Webster Management Consultants, 
Inc. 

The purpose of this study was to determine the manufactur- 
ing industries’ reaction to the threatened shortfall of certain fossil 
fuels in the United States, and the potential for increased use of 
electric energy. Concern about the effect on the electric utility in- 
dustry by the Edison Electric Institute is well-founded. Diminishing 
supplies of domestic oil and natural gas supplies, the consequent 
increase of petroleum imports, and balance of payment concerns 
have prompted a slow but steadily emerging change in the energy- 
use patterns in the United States. Part of this is due to natural 
migration to other forms of energy by major consuming sectors in 
the economy, and part to a slowly emerging governmental energy 
policy. The potential implication to the electric utility industry in 
this context becomes readily apparent. Electric energy generated 
by coal or nuclear energy, assuming it would be available when 
and where it was needed, could fill a major portion of the impend- 
ing energy gap. The body of this report is presented in three sec- 
tions. The first, a special Executive Summary prepared for EEI's 
San Francisco Conference in early June, is a review of the basic 
survey results available at the time and was produced in volume by 
EEI for the Conference participants because of its potential impact 
on utility planning. The second section supplies the details and 
backup information relative to the survey, while the third discusses 
the implications of the information obtained. The Appendix con- 
tains a listing of the sales volume of the companies surveyed, a 
letter of introduction to the respondents, and the survey question- 
naires used in the interviews. 


13806 Western perspective on energy: a plea for rational ener- 
gy planning. Christiansen, B. (Lieutenant Governor of the State of 
Montana); Clack, T.H. Jr. Science; 194: No. 4265, 578-584(5 Nov 
1976). 

The immense reserves of the Rocky Mountain region are 
perceived to be the short- and mid-term answer to the energy cri- 
sis. The Federal government and the energy industry have 
prepared plans to develop western energy resources; these reserves 
would be of far greater value as future sources of hydrocarbons 
than as simple fuels for the present. Two major Federal plans show 
that the public is not aware, nor has it been informed, that severe 
energy, food, and materials shortages are imminent. The first 
proposal outlines the administration’s plan to achieve the objec- 
tives of Project Independence. The second document, issued by 
the Department of the Interior in 1974, outlines the Federal 
government's plans to expand leasing of Federal coal lands and the 
reasons for doing so. The impacts not cited or considered in the 
documents are then reviewed. While admitting it is easier to 
criticize than to find solutions, the authors discuss five suggestions: 
the problem should be rationally and comprehensively assessed; 
specific plans must be developed; alternative energy futures should 
be considered; a commitment to preserve natural and social values 
is necessary; and commitment to public access and information is 
essential. The public and their elected representatives must define 
the optimum use of the nation’s remaining energy reserves before 
an irrevocable decision is made concerning their fate. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 12302, 13703, 13733, 13735, 
13736, 13737, 13745, 13748, 13750, 13751, 13769, 13778, 
13779, 13784, 13791, 13792, 13794, 13797, 13798, 13799, 
13806, 13832, 13853, 14751 


13807 (BNWL—2084(RAP-5)) Influence of selected Federal 
Statutes on energy development. Curry, M.; Greene, M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jun 1976. Con- 
tract E(45-1)-1830. 87p. Dep. NTIS $5.00. 

This report outlines and discusses the major Federal statutes 
which can act as constraints and incentives to the various types of 
energy resource developments and their resulting impacts. While 
state and local legislation and other political and institutional fac- 
tors may create more immediate constraints and incentives regard- 
ing the location of energy developments, Federal legislation can 
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supersede state and local powers and often sets a precedent for 
similar state legislation. This study examines institutional barriers 
and incentives to energy development and investigate potential 
management strategies for energy impacts, deals with the first layer 
of constraints— Federal legislation. For this discussion, constraints 
and incentives are the laws and resulting policies and guidelines 
that limit and/or encourage certain development policies and ac- 
tions. These laws set parameters along several dimensions within 
which all development actions must occur. The dimensions, which 
are the sectors of the Regional Assessment Program are (1) air 
quality, (2) water quality, (3) bioproductivity, (4) land use, (5) 
economics/energy, and (6) community development 
(social/demographic/psychological issues). This report has been or- 
ganized along the six dimensions. The characteristics of the Pacific 
Northwest region and of the energy development/production 
process are described. A general overview of the Federal legisla- 
tive constraints and incentives, including some discussion of their 
content and the implications of each piece of legislation for energy 
resource development is “po vemaes (Appendices A through F con- 
tain brief abstracts of each piece of legislation.) (From overview) 


13808 (PB—246568) Mineral leasing on Indian lands: report 
to the Federal Trade Commission. Dick, J. (Federal Trade Com- 
mission, Washington, D.C. (USA). Bureau of Competition). Oct 
1975. 241p. (FTC—7510003-ML/IL). NTIS $8.00. 

This report covers past and present leasing policies for Indi- 
an lands, the statutory and regulatory framework, and an evalua- 
tion of leasing policies--particularly their effect on competition. It 
contains a series of recommendations designed to safeguard the in- 
terests of the Indians and otherwise aid the mineral leasing pro- 
gram in achieving its primary objectives. (GRA) 


13809 (PB—246663) Staff report to the Federal Trade Com- 
mission on federal energy land policy: efficiency, revenue, and com- 
petition. (Federal Trade Commission, Washington, D.C. (USA)). 
Oct 1975. 970p. (FTC—7510003-FELP). NTIS $23.75. 

Past land disposal policies, economic and technological con- 
ditions relevant to the choice of a leasing approach, and the 
general direction and effectiveness of policy for each of the follow- 
ing fuel areas are discussed: offshore oil and gas, onshore oil and 
- oil shale, coal, uranium, and geothermal energy sources. 
(GRA) 


13810 (PB—246984) The integration of energy policy models. 
Interim report. Bernanke, B.; Jorgenson, D.W. (Data Resources, 
Inc., Cambridge, Mass. (USA)). Jul 1975. 77p. NTIS $5.00. 

This report presents an integrated model for the assessment 
of alternative U.S. energy policies, based on the Inter-Industry 
Model constructed by Hudson and Jorgenson and the Natural Gas 
Model constructed by MacAvoy and Pindyck. Also presented is a 
methodology for integrating energy policy models, which imposes 
certain consistency requirements on alternative models of the same 
phenomena. This methodology is applied to the incorporation of 
exploration and development and wellhead price regulation of 
natural gas into the integrated energy policy model. Finally 
presented are four policy simulations with the integrated model. 
These simulations are the four possible combinations of quotas on 
oil imports versus no quotas and phased deregulation of the price 
of natural gas versus no deregulation. (GRA) 


13811 (RED—76-82) Comments on the Administration's 
proposed Synthetic Fuels Commercialization (General 
Accounting Office, Washington, D.C. (USA)). 19 Mar 1976. 39p. 
Dep. NTIS $4.00. 

In his 1975 State-of-the-Union message, the President called 
for financial and other incentives to stimulate industry investment 
in developing and demonstrating the commercial viability of 
synthetic fuels. An interagency task force concluded that, in the 
absence of Federal incentives and changes in regulatory policy, sig- 
nificant amounts of synthetic fuels are not likely to be produced in 
the U.S. by 1985. ERDA was ——— the responsibility for the 
energy program and, on the basis of its plans and of the task force 
recc dations, a p' for a legislative amendment to pro- 
vide up to $6 billion in guarantees was introduced during the 
first session of the 94th Congress. The GAO comments (based 
partly on talks with other agencies) on their proposed legislation 
are presented in response to a uest from Congressman K. 
Hechler, Subcommittee Chairman. y recommend Congress 
consider waiting for completion of certain of ERDA’s studies be- 
fore considering such legislation, and that ERDA be required to 
describe and justify the proposed program and Federal assistance 
needed. The relation of the current proposal to the Energy Inde- 
pendence Authority legislation is discussed. (LTN) 


13812 for new utilization. McCormack, 
M. (House of Representatives, Washington, DC). pp 4-8 of In 
Ener: technolo; Ill: commerc iali i Bethesda, MD; Govern- 
ment Institutes, Inc. (1976). 
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From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Representative McCormack believes that if responsible 
energy policies and programs to implement them are formulated 
now, the U.S. will be energy self-sufficient and independent of im- 
ports of oil by the year 2000. He reviews the legislation for new 
energy technology, beginning with the Energy Conservation and 
Oil Policy Act signed into law in December, 1975. The bill pro- 
vides for the creation of a strategic oil reserve and the conversion 
of oil- and gas-fired plants to coal. It also stipulates emergency 
standby authorities for the President and sets mandatory automo- 
bile fuel economy standards, legislating miles per gallon fleet 
averages for automobile manufacturers to be accomplished by cer- 
tain dates. The same law provides for energy labeling and efficien- 
cy targets for major home appliances and creates assistance pro- 
grams to aid individual states in developing and implementing con- 
servation programs. In 1975 the Tax Reduction Act eliminated the 
oil depletion allowance for large firms and changed foreign tax 
credits allowed for foreign oil extraction. The Energy Conservation 
and Conversion and Tax Bill HR6860, pending in the Senate, sets 
import quotas for petroleum it also provides tax credits for re- 
sidential insulation, for solar heating and cooling insulation costs, 
and for the purchase of electric vehicles. It would increase the tax 
on gasoline and establish taxes on cars that get low gas mileage. A 
similar bill in conference, the Building Energy Conservation Stan- 
dards Act, provides grants to the states to assist low-income 
homeowners in insulating their residences and calls for Federal in- 
sulation and efficiency standards for future commercial and re- 
sidential buildings. Aggressive programs and their funding exist on 
solar energy, fusion development, nuclear energy, and fossil fuels. 
Programs on conservation, environment, safety, and educational 
programs on non-nuclear energy are being funded. (MCW) 


13813 Constraints on utilization of energy resources. Nassikas, 
J.N. (Cox, Langford, and Brown, Washington, DC). pp 245-269 of 
In Energy technology III: commercialization. Bethesda, MD; 
Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition, Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The author uses projections of anticipated electric power 
consumption to illustrate the trend of future electric power utiliza- 
tion as a major energy source in this country, as well as to point 
out the requirements for relative utilization of fossil fuels, 
hydroelectric, and nuclear power to meet future electric power 
supply needs. Government policies for implementing the Energy 
Policy and Conservation Act of 1975 are discussed, with the atten- 
dant judicial challenges and delays. However, conservation is 
destined to play a major role in U.S. energy policy. (PCS) 


13814 Legal issues in the implementation of new energy 
technology. Moring, F. (Morgan, Lewis and Bockius, Washington, 
DC). 279-285 of In Energy technology III: commercialization. 
Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Comparative analysis of policy alternatives between con- 
sumer’s rights and states’ rights versus Federal subsidies for energy 
developments are presented in a humorous form. The author feels 
public interest ultimately will demand a new set of trade-offs 
between consumer, environmental, and states’ interest, but the 
timing is crucial. Unless a definite commitment is made soon, the 
Federal government will be forced to assume a paternal role in 
energy development. (PCS) 


13815 Regional energy systems planning. Hill, R.F. (Federal 
Power Commission, Washington, DC). pp 307-314 of In Energy 
techno Ill: commercialization. Bethesda, MD; Government In- 
stitutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Mr. Hill concludes that the use of regional energy systems 
planning, recognized primarily as a philosophy of open planning 
with full awareness of the total consequences of pro actions 
and inactions, not only is the law of the land but is the hope of our 
energy future. 


13816 Overview. King, L. pp 333-335 of In Energy technology 
ialization. Bethesda, MD; Government Institutes, Inc. 








Ill: cc 
(1976). 
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From 3. energy technology conference/exposition, Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Mr. King states that technology is available to supply energy 
in abundance, but public opinion must be changed before it can be 
commercialized. Because of the political climate the will is not 
there. To restore that will, a grass roots movement is necessary 
within the energy industries, among the sophisticates, and among 
the people who understand the true severity of the energy delim- 
ma. The public and the Congress must be made to know that the 
technology is available, that it will work, and that it is needed. 


13817 U.S. policies and politics. Cooper, B.S. (Committee on 
Interior and Insular Affairs, U.S. Senate). pp 35-48 of In En- 
cyclopedia of energy. Lapedes, D.N. (ed.). New York; McGraw- 
Hill Book Company (1976). 

The energy policy debate in the U.S. focuses on issues sur- 
rounding conventional energy sources—oil, coal, natural gas, 
hydroelectric power, and light-water nuclear power reactors. The 
basic Federal policy for energy research and development has been 
determined. It is, first, to have a large Federally funded pro- 
gram—involving billions of dollars on an annual basis; and, second, 
to move forward with research and development on all reasonable 
options at a rapid pace. The current energy situation and previous 
energy policies are examined. A review of the impact of the Arab 
oil embargo precedes a review of the Emergency Petroleum Allo- 
cation Act. The Executive Branch policies“and the legislation 
enacted in the 93rd and 94th Congress are summarized. The 
author feels that oil will provide the principal source of incremen- 
tal energy supplies for the U.S. for the near term. In the short 
term, the U.S. has to obtain its oil supplies from the OPEC na- 
tions, which is very expensive. The author then concludes with six 
requirements that must be met to secure U.S. energy supplies for 
the near term: (1) more oil and natural gas must be produced, 
both domestically and in other countries that do not belong to the 
oil cartel; (2) the efficiency with which energy is consumed must 
be substantially increased; (3) standby energy reserves and standby 
programs to deal with future shortages and supply curtailments 
must be developed and set in place; (4) energy pricing must be ra- 
tionalized; (5) the acceptability of coal and nuclear energy must 
be upgraded by intensive efforts to deal with the causes of legiti- 
mate objections; and (6) alternative energy sources must be sought 
with ingenuity and urgency. (MCW) 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 12153, 12412, 13730, 13755, 
13800, 13803, 13832 


13818 (AD-A—022081) Summary of NATO synthetic fuel al- 
ternatives. Point paper. Tomlinson, G. (Midland Coal Co., Trivoli, 
Ill. (USA)). 27 Jan 1975. Contract N00014-74-C-0348. 30p. 
(TETRAT-A—642-75-158). NTIS $4.00. 

In the past year, the problem of natural crude supply (and 
its cost) has reached critical proportions for the United States and 
Western Europe. In view of this crisis the NATO countries have 
been forced to consider such alternative fossil fuel sources as coal, 
oil shale, and tar sands for their military forces. The use of these 
fuels does not present a problem of supply, for the NATO nations 
have deposits of these fossil fuels that far exceed the proven world 
reserves of crude oil. It does, however, present a problem of 
technology - how to realize and use effectively the synthetic 
product of these deposits. Coal, for example, is particularly plenti- 
ful, exceeding the NATO oil reserves and oil shale and tar sands 
resources by almost a factor of ten. NATO naval forces are af- 
fected by the fuel shortage and cost since most NATO naval ships 
and all its aircraft use liquid hydrocarbon fuels; the requirement 
for large quantities of liquid fossil fuels will continue for at least 
the next 25 years. Consequently, the military forces of NATO are 
particularly interested in the development of other sources and 
production methods for liquid fossil fuels. Conversion technologies 
for producing liquid fuel products from oil shale and coal have 
been demonstrated, a commercial tar sands plant is currently in 
operation in Canada, and several research and development pro- 
grams are being conducted to improve the conversion process and 
to reduce the cost of synthetic fuels. The improved oil shale and 
coal conversion processes are now entering the pilot plant stage; 
commercial oil shale plants are expected to begin operation by 
1980 and commercial coal liquefaction plants should begin opera- 
tion by 1985. (GRA) 


13819 Fossil fuel technology. White, P.C. (Energy Research 
and Development Administration, Washington, DC). pp 68-74 of 
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In Energy technology III: commercialization. Bethesda, MD; 
Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The United States is dependent on petroleum and natural 
gas for 77 percent of its total energy consumption. We have 
geared our economy to function on liquid and gaseous fuels while 
our supply of naturally occurring hydrocarbons is steadily decreas- 
ing. Projections show that at current consumption levels our supply 
will run out within the next forty years. While we can increase the 
production of oil and gas through the application of secondary and 
tertiary recovery techniques, this will only stretch our resources by 
ten years. The Energy Research and Development Administration 
has developed a research, development and demonstration pro- 
gram aimed at developing alternative energy sources. One of the 
major programs is aimed at converting our vast coal reserves into 
more usable forms through coal liquefaction, high and low Btu 
gasification, and better methods of burning coal in its solid form. 
In addition, we are developing more advanced energy systems such 
as magnetohydrodynamics. The successful development of coal 
conversion technologies will give us the necessary time to develop 
inexhaustible sources of energy such as the nuclear breeder and 
solar energy. (auth) 


COAL 


REFER ALSO TO CITATION(S) 12151, 12152, 12159, 12294, 
13843 - 


13820 (BNWL—2080(RAP-4)) Potential for producing and 
marketing gasoline substitutes from western coal. Currie, J.W.; 
Braun, D.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Sep 1976. Contract E(45-1)-1830. 57p. Dep. NTIS $4.50. 

Through June, 1978, one major emphasis of the program is 
a regional coal assessment for input to the ERDA National Coal 
Assessment (NCA). The NCA will utilize information on regional 
energy options to (1) generate development scenarios and to (2) 
evaluate regional impacts associated with these scenarios. One 
problem that the NCA must face is determining the likelihood of a 
particular development occurring within the region. Before em- 
barking on a large-scale program to assess the socio-economic, en- 
vironmental, and health effects of placing several coal liquefaction 
plants in the western United States, it was essential to have some 
indication of ‘‘if’’ and ‘’when’’ state-of-the-art and future 
technologies might be utilized. A multisector model with regional 
detail would be required to thoroughly assess the likelihood of 
commercial-scale liquefaction occurring in Montana and Wyoming 
under market conditions. However, significant information can be 
obtained from a constrained partial analysis, which was the 
procedure for this study. Some fundamental terminology used in 
this analysis is reviewed in Section 2 of this report. Future demand 
and potential supply of gasoline from domestic crude oil are 
treated in Sections 3 and 4. The costs of supplying synthetic 
gasoline and methanol from western coal as well as the qualitative 
aspects of these fuels are examined in Section 5. In Section 6 the 
supply and demand functions are solved simultaneously under vari- 
ous import schemes to trace out a family of gasoline-market 
equilibrium price curves over time. Three scenarios are then 
analyzed by comparing the costs of supplying synthetic fuels with 
the market equilibrium prices for gasoline. Market potential for 
the synthetic fuels is estimated for a wide range of coal prices. 
Section 7 includes a summary, concluding comments, and research 
recc dations. (MCW) 


13821 (FEA/G—76/376) Coal mine expansion study. (ICF, 
Inc., Washington, D.C. (USA)). May 1976. 42p. Federal Energy 
Administration, Washington, DC. 

Mine information was collected from over 120 existing and 
potential coal producers and over 300 new planned and possible 
coal mine developments. It is seen that planned production is pro- 
jected to increase to 876 million tons by 1980. Beyond that date, 
planned production quickly peaks and begins to decline, since few 
companies have firm expansion plans that far into the future. 
Between 1975 and 1980, pee age capacity additions will total over 
350 million tons. Most of this will come from the western states, 
although Appalachia will also show sizeable increases. During con- 
tacts with the coal operating companies, efforts were made to 
identify constraints to increased production. Sincg early 1975, the 
coal industry has witnessed a dramatic turnabout. At that time 
there existed a tight market, witnessed by very high spot market 
prices, drawdowns of stock levels, and increased surge production. 
Several constraints were then facing the industry, including long 
lead times on equipment, labor shortages, a moratorium on 
Federal leasing, and court suits. Since then, the market situation 
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has moved to an over-supply situation, marked by low spot market 
prices, high stock levels, and closings of marginal mines. Currently 
the major constraint facing the market is demand. Although coal 
demand is projected to rise at an average annual rate of about 5/, 
percent over the next several years, the long lead times necessary 
to build new coal-fired capacity limit the extent of increased coal 
consumption over the short term. Several constraints to develop- 
ment were still identified, such as union rules, health and safety 

lations, air pollution limitations, and court suits. Since it ap- 
pears that the tight coal market has not eased, the impact of these 
problem areas is more likely to be in the form of higher costs or in 
the relative competitive ability of certain companies and regions, 
rather than restricting national output. (MCW) 


13822 (RED—76-79) Role of Federal coal resources in meeting 
national energy goals needs to be determined and the leasing 
process improved. (General Accounting Office, Washington, D.C. 
(USA)). 1 Apr 1976. 74p. General Accounting Office, Washing- 
ton, . 

Report to the Congress by the Comptroller General of the 
United States. 

The report concerns the need to consider Federal coal leas- 
ing in view of national coal production goals and to improve the 
leasing process. Because of its large holdings of low-sulfur coal, the 
Federal Government is in a key position to shape future patterns 
of coal development. Most of the coal lands are administered by 
the Department of the Interior and may be leased to mine coal. In 
1971 Interior halted the issuance of coal leases and prospecting 
permits because growing amounts of coal resources were being 
placed under lease at a time when production was falling off. 
Overall, production has been poor. About 70 percent of the 536 
leases, conservatively estimated to contain 16 billion tons of coal, 
have yet to produce. About 60 percent of the leases are 10 years 
or older, and production is not expected on about half of the exist- 
ing leases before 1990. An issue which has never been adequately 
addressed in the 55-year history of the coal-leasing program is that 
of timely development. The ease of obtaining leases and the low 
costs associated with holding them have not increased production, 
contrary to the intent of the law. In fact, these conditions, coupled 
with Interior's failure to enforce production clauses in the leases, 
provided a strong incentive for speculation. The Secretary of the 
Interior announced a new coal-leasing policy on January 26, 1976. 
But lifting of the 1971 moratorium does not mean that leasing will 
resume automatically in the immediate future, according to Interi- 
or. (MCW) 


13823 Coal gasification. Rensch, J.R. (Pacific Lighting Corp., 
Los Angeles). pp 84-90 of In Energy technology III: commer- 
cialization. Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Coal gasification provides one of the significant answers to 
the question of how we can best develop and use our existing 
domestic energy sources. In order to bring about the earliest com- 
mercial application of gasification technology, the nation must 
move ahead with full-scale gasification plants, using available 
technology that has been proved by commercial and demonstration 
plant applications. Concurrently, the development, testing and 
refinement of second-generation technology, now in the pilot-plant 
stage, should be given high priority to be ready for broad commer- 
cial application as we move into the 1990's. High-Btu synthetic gas 
is interchangeable with natural gas. This country’s existing gas 
pipeline systems now provide a highly efficient method of trans- 
porting energy. Compared with generation of electricity from coal, 

ification provides a more-efficient conversion process, requires 
a much lower capital investment to deliver the same amount of 
——- and is environmentally attractive from an air-pollution 
point. The pioneer WESCO gasification project in Northwest 
New Mexico (scheduled to be the nation’s first large-scale com- 
mercial plant) has been held up by approval delays, and the cost 
of the first unit has escalated to over $1 billion. Each day of con- 
tinued delay adds $220,000 to the cost of the project. Even with 
the higher cost, however, synthetic gas from this plant offers an at- 
tractive energy alternative for the consumer. With the Environ- 
mental Impact Statement now issued, financing is the remaining 
key hurdle in the path of the WESCO project. Because of the high 
cost and new tec’ , as well as government uncertainties, len- 
ders will require federal loan guarantees for the initial plants to as- 
sure repayment of the debt. (auth) 


PETROLEUM 


REFER ALSO TO CITATION(S) 12314, 12315, 12317, 12324, 
12334, 12338, 12342, 12343, 12344, 13790, 13843 
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13824 (FEA/G—76/350) Crude oil supply alternatives for the 
Northern Tier states. (Federal Energy Administration, Washington, 
D.C. (USA)). Aug 1976. 69p. NTIS. 
Prepared for the Committees on Interior and Insular Affairs 
of the Senate and House of Representatives. 
objectives of this study are to assess the feasibility cost, 
and potential environmental, social, and economic impacts of vari- 
ous alternate supply sources and transportation systems for the 
Northern Tier area. This report describes the historical, current, 
and projected Canadian actions with regard to crude oil exports. It 
analyzes the petroleum supply structure for crude oil and finished 
roducts affecting the Northern Tier; projects demand forecasts 
or the U.S. and for each of the six Northern Tier States; and 
briefly discusses short-term supply solutions for the Northern Tier 
States. Finally, the report discusses potential obstacles to imple- 
mentation of each alternative with regard to (1) construction lead 
time, (2) environmental considerations, and (3) financial capabili- 
ty of private industry. 


13825 (FEA/S—76-330) Exploration, development, and 
production of Naval Petroleum Reserve Number 4. (Federal Energy 
Administration, Washington, D.C. (USA)). Aug 1976. 80p. NTIS. 

The Naval Petroleum Reserves Production Act (NPRPA) 
mandates Government exploration of the Naval Petroleum Reserve 
Number 4 (NPR-4), but authorizes no development or production 
of petroleum discoveries. Obtaining the necessary legislative 
authority to lease, performing environmental impact studies, and 
setting a leasing procedure in motion will consume approximately 
2 to 3 years. Such a delay in the realization of the potential 
economic and social benefits from NPR-4 oil and gas resources 
would be very costly to the nation, since these expected benefits 
decline with time. Therefore, in recognition of the substantial 
benefits to be realized, this report puts forth recommendation for 
the development of NPR-4 petroleum reserves. 


13826 (PB—242831) U.S. petroleum refining capacity over- 
view. English, M.; Hahn, E.; Peer, E.; Reed, L. (Federal Energy 
Administration, Washington, D.C. (USA). Office of Energy 
Resource Development). 31 Mar 1975. 20p. (FEA/G—75/323). 
NTIS $3.25. 

This report presents an overview of the present and pro- 
jected U.S. refining capacity situation, a discussion of the problems 
facing refiners planning to construct new or additional capacity, 
and recommendations for government policy relating to U.S. refin- 
ing capacity. (GRA) 


13827 Oil and development. Ellis, F. /nst. Dev. Stud. Bull.; 6: 
No. 2, 1-131(Oct 1974). 

Special Issue. 

The shift in world income due to the increase in oil prices 
has resulted in a world economy that has been thrown off balance. 
Nine papers are presented that explore the background and the 
main implications of this '’watershed’’ in international relations, 
particularly the extent to which it will affect the development 
prospects of poor countries and the climate of trade between poor 
and rich nations in the next few years. Two papers, '’Diary of 
Events in the Oil Market 1971—1974" and  ‘’Statistical 
Background,”’ provide information on the financial changes im- 
plied by the price increase; some of the figures should be treated 
as preliminary estimates only. ''Large International Firms in the 
Oil Industry’’ examines the part played by the major oil companies 
in developments in the oil market leading up to the events of 
1973. Two papers, ‘'Can OPEC Maintain Current Prices’’ and 
"OPEC As a Model for Other Mineral Exporters,’’ present op- 
timistic conclusions, from the viewpoint of developing countries, 
on their future capability for controlling their own destinies in 
trade. ‘'A Note on Some Issues Raised for Science and Technology 
Policy by the Increase in Oil Prices’’ looks at options open to 
producers and consumers of raw materials. ‘’Assessing the 
Economic Impact on Developing Countries and Some Policy Sug- 

tions,’’ '’A Note on the Implications of the Oil Price Increases 
for British Aid Policy,’’ and ‘Confrontation Versus Co-operation’’ 
are three papers concerned with difficulties of developing coun- 
tries and particularly India, Bangladesh, and Sri Lanka. (MCW) 


13828 Exhaustible resources and industrial structure: a Nash - 
Cournot to the world oil market. Salant, S.W. J. Polit. 
Econ.; 84: No. 5, 1079-1093(Oct 1976). 

The theory of exhaustible resources is modified to take ac- 
count of the industrial organization of the world oil market. The 
cartel is viewed as a unified enterprise which dominates other ex- 
tractors because of its larger reserves. Equilibrium price and sales 
paths are derived giving neither the dominant extractor nor the 
competitive fringe any incentive to change its intertemporal 
behavior. Under standard but simplified cost assumptions, it is 
shown that a disproportionate share of the increased profits result- 
ing from the formation of the cartel goes to nonmembers and that 
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the cartel’s restriction on sales eventually leaves it the sole supplier 
of oil. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 12410, 12412, 13760, 13825, 
13843 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 12668, 13801, 13819 


13829 IGT’s hydrogen energy qualifications. Chicago; Institute 
of Gas Technology (1975). Sp. 

The Institute of Gas Technology is involved in the study of 
the production, transmission, and utilization of hydrogen. In 1970, 
the program on the use of hydrogen as a potential supplement to 
and replacement for natural gas was begun. In 1971, IGT started a 
study for AGA on the potential role of nuclear-based hydrogen in 
the natural gas industry. Additional programs carried out by IGT 
for the AGA included a project to develop thermo-chemical- 
hydrogen-production processes and a project to determine the cost 
of long-distance transmission of hydrogen by pipelines. For the 
EPA, IGT carried out projects on alternative automobile fuels. A 
study covering the present availability of technology for conversion 
of coal to pure hydrogen in a central plant was conducted for an 
industrial client. Some studies for NASA compared efficiencies of 
costs to produce hydrogen, liquefied methane, and liquid jet avia- 
tion fuels from coal. Other areas of research include examination 
of production techniques covering electrolysis of pure and impure 
water, production from coal and water, thermochemical and 
photochemical production-of hydrogen and oxygen, electrochemi- 
cal photolysis of water, using off-peak electric power to generate 
hydrogen for sale to industry, and electrolytic production of 
hydrogen as an integral part of an energy-production system utiliz- 
ing wind power. Utilizing hydrogen on farms and as a means of 
transporting the energy produced by an offshore ocean thermal 
gradient power plant to onshore customers are being researched. 
IGT operates a 75 ton/day coal gasification pilot plant. Research 
continues on novel catalytic burners for industrial and domestic 
appliances and the hydrogen fuel-cell. (MCW) 


13830 Synthetic fuels in perspective. Clewell, D.H. (Mobil Oil 
Corp., New York). pp 75-83 of In Energy technology III: commer- 
cialization. Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

It is clearly in the national interest to develop a commercial 
synthetic-fuels industry in the United States, to help prepare for 
the day when the worldwide production of conventional oil and 
gas will be unable to meet the demand. It is expected that by 1990 
synfuels will be a small but growing industry, contributing some 
2.5 percent to the nation’s total energy needs. At present, synfuel 
costs are not competitive with other energy sources. Many addi- 
tional problems remain to be solved in the areas of technology, en- 
vironmental concerns, water availability, lack of infrastructure, and 
capital accumulation. Government can help solve these problems 
by establishing a national energy policy; reconciling conflicting en- 
vironmental and economic interests; reducing red tape; supporting 
technological developments through the Energy Research and 
Development Administration; and establishing appropriate incen- 
pon for the private sector to achieve energy policy objectives. 
(auth) 


13831 Hydrogen energy technology: update 1976. Pangborn, 
J.B.; Gregory, D.P. (Inst. of Gas Tech., Chicago). pp 172-182 of In 
Energy technology III: commercialization. Bethesda, MD; Govern- 
ment Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Hydrogen, a chemical commodity and fuel now produced 
from natural gas, could, in the future, become a widely used fuel 
menage g from water and diverse energy sources. Since the initial 

urry of interest in ‘‘hydrogen economy’’ concepts, serious feasi- 
bility studies, technology assessments, and experimental studies 
have identified economic and technological problem areas. 
Production now appears to be the focus of most hydrogen research 
and development efforts as shown by a review of the technical 
papers presented at the First World Hydrogen Energy Conference. 
Specific industrial uses, electric power storage, and perhaps addi- 
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tions of hydrogen to supplement the natural gas supply appear to 
be near-term prospects for hydrogen utilization. 


13832 New Federal initiatives in energy commercialization. Mc- 
Cormick, W.T. (Energy Research and Development Administra- 
tion, Washington, DC). pp 322-332 of In Energy technology III: 
commercialization. Bethesda, MD; Government Institutes, Inc. 
(1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The speaker, utilizing ten slides, discusses the problems in- 
volved as the Federal government looks at the synthetic fuels in- 
dustry. The ERDA Office of Commercialization, after looking at 
these problems, recommended to Congress that some sort of price 
guarantee be given the developers to protect against the downside 
risk. In order to reduce the economic risk to industry and permit 
the early resolution of regulatory, institutional and governmental 
uncertainties, financial incentives are needed; the alternative is, 
simply for the Government to build and operate the plants them- 
selves. 


13833 Prospects and future role of synthetic fuels. Linden, 
H.R.; Huebler, J. Chicago; Institute of Gas Technology (1976). 
1Sp. IGT, 3424 S. State St., IIT Center, Chicago, IL 60616. 

From 28. annual meeting of the American Power Con- 
ference; Chicago, Illinois, USA (20 Apr 1976). 

Synthetic fuels were largely a subject for R and D until the 
natural gas supply crisis in 1971. Costs and technical and institu- 
tional barriers had not allowed development prior to that time. 
Now with the recognition of natural gas and oil limitations, 
synthetic fuels may achieve significant commercial developmeni. A 
second factor in synthetic fuel development is that OPEC is not 
going to abandon marketing practices that serve its own interests; 
as worldwide economic recovery gathers momentum, oil demand 
will grow again and world oil prices will resume their upward 
trend. The third reason why synthetic fuels may make it this time 
is that the expectations for energy conservation are probably 
overstated. From the end of World War I until the end of the 
Korean conflict, the ratio of U.S. energy consumption to gross na- 
tional product (GNP) decreased from about 140,000 Btu per 1958 
dollar to 90,000 Btu per 1958 dollar. This improvement in the ef- 
fectiveness of energy use occurred while the relative cost of energy 
declined substantially. Thus, in this period energy use became 
cheaper. Since the early 1950s, the energy consumption-to-GNP 
ratio has not changed much because of the compensating effects of 
several key variables. The fourth point in favor or a meaningful 
synthetic fuels effort is the economic advantage of continuing to 
meet most residential, commercial, and industrial heat energy 
requirements with gaseous and liquid fuels rather than with coal- 
or nuclear-based electricity. The issues that will determine the ap- 
plicability of synthetic fuels are summarized. (MCW) 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 13747, 13748, 13760, 13768, 
13805, 13813, 13815, 13854, 13923 


13834 (AD-A—013402) Hydroelectric power potential at 
Corps of Engineers projects: recommendations and executive sum- 
mary. Research report. Trisko, R.L. (Institute for Water Resources 
(Army), Fort Belvoir, Va. (USA)). May 1975. 49p. (IWRRR—75- 
R2). NTIS $3.75. 

This report provides a broad framework for subsequent 
detailed study of hydropower potential at the project level. It is an 
overview of physical potential in the context of energy and water 
resources and demand, energy economics, and federal policy, or- 
ganization, and practices pertaining to hydropower development 
and marketing. (Author) (GRA) 


13835 (NP—21227) Critique of the electricity industry. 
Research report ERG 013. (Open Univ., Milton Keynes (UK). 
Energy Research Group). Mar 1976. 234p. Dep. NTIS (US Sales 
Only) $8.00. 

The studies described in this report were begun in October 
1975 and had the aim of examining the future role of the electrici- 
ty industry in the light of the changes in fuel prices and the 
government's ‘’Save It'’ campaign. As the study proceeded, it 
became obvious that the electricity industry was facing a crisis 
which threatened a number of government policies. The essence of 
this crisis is a declining demand for electricity coupled with an in- 
stalled capacity 55 percent greater than required to meet peak de- 
mand. The most obvious solution to the electricity industry's 
problems is to promote vigorously electricity sales so as to improve 
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its revenue and maintain the growth in number of power stations. 
This is clearly in conflict with the ‘’Save It’’ campaign and likely 
to increase the U.K.'s consumption of oil. The alternative solution, 
namely to raise the price of electricity and drastically reduce or- 
ders for new — stations, is in conflict with the government's 
policies aimed at curbing inflation and unemployment. Thus the 
study was enlarged to encompass not only the role of electricity in 
a national fuel policy but also to examine policies which would al- 
leviate the worst effects of the immediate crisis without prejudicing 
either short-term economic objectives or longer-term fuel policies. 
Part 2, Technical Factors, explains technical issues involved in the 
discussions. Part 3, Industry Problems, sets out the problems as 
seen by the industry and the explanation of how the industry came 
to its present position. Part 4, Consumer Problems, explains the 
nature of customers problems and how government services and 
pricing policies could be used to alleviate these. Part 5, Govern- 
ment Policy, shows the need for an integrated fuel policy and the 
= direction that the studies suggest this policy should take. 
onclusions are summarized in Part 6. (MCW) 


13836 (PB— 242962) Statistics of publicly owned electric utili- 
ties in the United States, 1973. (Federal Power Commission, 
Washington, D.C. (USA)). Dec 1974. 209p. (FPC-S—248). NTIS 
$7.25. 

This publication presents financial and operating informa- 
tion on publicly owned electric utilities operating in the United 
states. The statistics are compiled from annual reports which the 
utilities file with the Federal Power Commission. ‘Publicly owned’ 
refers to utilities operated by municipalities (as defined by the 
Federal Power Act) and federal power agencies. Included in the 
report for the first time is a summary for all municipals (excluding 
the Power Authority of the State of New York) and for all Federal 
projects, by line items for the balance sheet, income account, elec- 
tric operating revenues, electric utility plant, electric operation and 
maintenance expenses; taxes, tax equivalents, contributions and 
services, electric energy account and physical quantities. These 
summaries may be found at the beginning of each section in the 
second column. Following the summary column of this report are 
statements for each individual municipal. The report also includes 
an index listing the name of each reporting utility and the State or 
States in which it operates. (GRA) 


13837 (PB—245022) Final report of the Electricity Costs 
Commission. ( Virginia Energy Office, Richmond (USA); Electrici- 
ty Costs Commission, Richmond, Va. (USA)). 1 Jul 1975. 265p. 
(VEO—75/02). NTIS $8.50. 

Prepared in cooperation with Electricity Costs Commission, 
Richmond, Va. 

The Electricity Costs Commission's report to the governor 
is an intensive study of the energy situation, in rating the energy 
supply and demand picture in Virginia, factors affecting electric 
rates and estimates of possible future rates, an evaluation of pro- 
jections and forecasts by utilities on future demand for energy, an 
assessment of utility management in Virginia, a review of state 
regulatory policies and procedures, and a review of electric rates 
themselves. (GRA) 


13838 (PB—245179) Summary and recommendations of the 
final report of the Electricity Costs Commission. (Electricity Costs 
Commission, Richmond, Va. (USA); Virginia Ener, Office, 
Richmond (USA)). 1 Jul 1975. 45p. (VEO—75/03). N $3.75. 

Prepared by Electricity Costs Commission, Richmond, Va. 

The summary contains introductory remarks on the energy 
supply and demand picture and the complete recommendations of 
the commission. Background for these recommendations is con- 
tained in the full report. (GRA) 


13839 (PB—245242) People and the Sound. Power and the en- 
vironment planning report. Final report. (Federal Power Commis- 
sion, New York (USA). New York Regional Office; New England 
River Basins Commission, Boston, Mass. (USA)). Aug 1975. 106p. 
(LISS—09). NTIS $5.25. 

Report on Long Island Sound —. Prepared by Federal 
Power Commission, New York. New York Regional Office. 

This planning report describes the power and environment 
element of the Long Island Sound Regional Study. It is part of the 
final report of the study, which outlines a strategy for securing the 
balanced conservation and development of natural resources of the 
Sound and its shoreline in both New York and Connecticut. 
(GRA) 


13840 1975 Federal Power Commission annual report. 
Washington, DC; Federal Power Commission (1976). 116p. GPO 
$2.30. 


In fiscal year 1975, the FPC was faced with the task of 
— how natural gas should be allocated when —— far 


a set 


short of meeting demand. The Commission generally fol 
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of nine priorities of service, based on the end use of the gas, to as- 
sure that available gas is used in the best possible manner. Many 
actions were taken to encourage more exploration for and 
development of new gas reserves for the interstate market. The 
FPC recommended to the Congress that producer prices for ‘new 
as'’ be deregulated to permit prices to rise to provide increased 
incentive to spur the search for and dedication of new gas reserves 
to the interstate market, and at the same time discourage wasteful 
use. Although the FPC’s attention was predominantly focused on 
gas-supply problems during the year, it also acted to deal with new 
apm on the other side of its regulatory coin—electric power. 
growth rate in demand for electricity remained far below the 
historic trend for the second year in a row, reflecting the economic 
slowdown and consumer reaction to higher rates. Electric rate in- 
creases during the 1975 fiscal year averaged 25 to 30 percent, en- 
couraging consumers to take conservation more seriously than ever 
before. Coupled with severe financial problems, the growth reduc- 
tion prompted many electric utilities to cancel or delay planned 
plant expansions. Inflation effects, reduced rates of return, and ina- 
bility to raise capital for new construction were the principal fac- 
tors in creating the industry's financial crisis. Detailed data are 
provided in four parts on electric power, natural gas, energy 
technology, and the environment, and the regulatory information 
system (RIS). Additional data appear in three appendixes. (MCW) 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 12702, 12888, 12899, 13735, 
13743, 13856 


13841 (FEA/G—76/272) Summary report of FEA regional 
meetings on improving powerplant productivity. (Gordian As- 
sociates, Inc., New York (USA)). Aug 1976. 177p. Federal Energy 
Administration, Washington, DC. 

This report is a summary of the discussions of eight regional 
meetings held by the FEA with the electric utility industry. The 
meetings had four specific purposes: (1) to obtain industry com- 
ment on the Interagency Task Force on Powerplant Productivity's 
recommendations for improving productivity; (2) to obtain infor- 
mation on utility productivity goals and on utility upgrading plans; 
(3) to obtain annual performance data on 390-megawatt and 
larger fossil-fired units; and (4) to obtain industry recommenda- 
tions for actions that should be taken to improve power plant per- 
formance. These specific objectives were in addition to the overall 
purpose of provoking and focusing discussion within the industry 
on the need to increase powerplant productivity. 


(PB—245051) Survey of electric utility powerplant 
delays. Summary report. (Federal Energy Administration, 
Washington, D.C. (USA). Office of Energy Resource Develop- 
ment). | Sep 1975. 41p. (FEA/G—75/495). NTIS $3.75. 

This report presents the findings of a Federal Energy Ad- 
ministration survey of utilities reporting delays in construction of 
generating facilities. A 30-day survey of power plant problems was 
inaugurated by FEA with the objectives of verifying, updating, and 
expanding the available data on power plant delays; indentifying 
current action; and identifying where a Task Force effort could be 
used most effectively. The following problems facing electric utili- 
ties are analyzed: financing, demand, nuclear licensing, siting and 
regulation and environmental licensing, labor, equipment, Federal 
Power Commission requirements. An additional section includes 
reports on meetings with consumer and environmental groups, 
financial groups, and construction industry and equipment manu- 
facturers. (GRA) 


13843 Interfuel substitution in steam electric power generation. 
Atkinson, S.E. (Federal Energy Administration, Washington, DC); 
Halvorsen, R. J. Polit. Econ.; 84: No. 5, 959-978(Oct 1976). 

A translog normalized restricted profit function is used to 
study the characteristics of the production function for electric 
energy. The results indicate that fuel choice in existing steam elec- 
tric plants responds to changes in fuel prices. The production func- 
tion is also tested for separability of fuels from capital and labor, 
homotheticity, returns to scale, and embodied technical change. 41 
references. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 13908 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 13714, 13721, 13770, 13771, 
13774, 13780, 13795, 13907, 13918, 13929, 13931, 13934, 
13956, 14001, 14002, 14003 
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13844 (FEA/D—76/083) Energy use in the food system. 
(Booz, Allen and Hamilton, Inc., Bethesda, Md. (USA)). May 
1976. 136p. Dep. NTIS. 

Written in cooperation with the FEA Food Industry Adviso- 
ry Committee. 

This study was designed to determine the current status of 
energy consumption data for the food system. This report ad- 
dresses the two objectives of the study: (1) define the food system 
and its components; and (2) review existing energy consumption 
data sources to determine what data are available on each food 
system component and to identify the inadequacies and incon- 
sistencies in these data. In the first chapter, the study objectives 
and the criteria for assessing the adequacy of food system data 
have been defined. The food system is defined in Chapter II in 
terms of: (1) five basic components; and (2) major economic sec- 
tors and subsectors of each component. The major sources of food 
system energy consumption data are described and evaluated in 
Chapter III. Data availability and problems are summarized for the 
major food system sectors in Chapter IV. Observations and conclu- 
sions that can be drawn from the study results are presented in 
Chapter V. 


13845 (NATO/CCMS—46) Industrial international data base: 
the cement industry. (Gordian Associates, Inc., New York (USA)). 
1976. Contract E(49-1)-3869. 64p. Dep. NTIS $4.50. 

This report presents the results of a study of energy con- 
sumption in the manufacture of portland cement in the Federal 
Republic of Germany, Italy, the United Kingdom, and the United 
States; it is one of several energy-related projects initiated under 
the auspices of the NATO Committee on the Challenges of 
Modern Society (CCMS). Detailed research and development pro- 
jects were developed following analysis of the basic data. The com- 
parative energy-consumption data assembled during this study are 
presented in a series of exhibits in Appendix C to this report. Data 
on industry structure, market structure, cement production (by 
quantity and by type of cement), energy-resource consumption, 
kiln specific energy consumption, cement specifications, and key 
environmental standards are reported. A range of kiln fuel con- 
sumption from 820 to 1490 kcal/kg of cement was found for the 
participating nations, with the Federal Republic of Germany lowest 
and the United States highest. The cement study described in this 
report forms part of the Industrial International Data Base Project, 
itself a subproject of the NATO/CCMS Rational Use of Energy 
Program. Other industries being studied are steel and selected 
plastics and there is also a separate study group reviewing all 
aspects of energy-accounting methodology. The major objectives 
of the Data Base Project are to collect data on industrial energy 
consumption for specific industries in different countries, to identi- 
fy andanalyze significant differences in energy consumption, to 
document technology-transfer ideas, and to develop recommenda- 
tions for research and development of energy-efficient technology 
in major industrial sectors. 


13846 (PB—243116) Technical aspects of efficient energy 
utilization: 1974 summer study of the American Physical Society. 
Summary report. Berman, S.; Hartley, D.; Ross, M.; Socolow, R. 
(American Physical Society, Washington, D.C.). Jan 1975. 59p. 
NTIS $4.25. : 

Supported in part by Federal Energy Administration, 
Washington, D.C., National Science Foundation, Washington, 
D.C., and Electric Power Research Inst., Palo Alto, Calif. 

Research opportunities in physics related to efficient energy 
utilization are identified. The first section stresses the usefulness of 
the conceptual framework of thermodynamics, especially as a tool 
for assessing the efficiency of the management of low quality heat. 
It also develops elementary quantitative models of energy flows in 
the house and the car. It calls attention to the importance of new 
systems concepts and new materials to improve the management of 
heat, and of new diagnostic instrumentation. The second section 
deals with the role of physics in combustion, stressing numerical 
modeling, laser diagnostics, and the exploration of new concepts 
such as the combustion of emulsions. The third section, a detailed 
examination of the architectural window, evaluates the cost-effec- 
tiveness of existing and modified window systems. 


13847 (PB—245652) Comparison of energy consumption 
between West Germany and the United States. Final report. Goen, 
R.L.; White, R.K. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). Jun 1975. Contract DI-14-01-0001-1885. 112p. (SRI- 
EGU—3519). NTIS $5.50. 

The report examines and explains the differences in per 
capita energy consumption between the United States and West 
Germany, and quantifies the factors involved. West Germany uses 
only half as much energy per capita as the United States. Energy 
use per capita for transportation is only one-fourth of that of the 
United States, for residential space heating (climate corrected) 
only one-half, for other residential uses only one-fourth, and for in- 
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dustrial uses 58 percent. The United States uses at least 40 percent 
more energy for industry in relation to output as West Germany. 
The total energy use in the United States in relation to national in- 
come is about 50 percent greater than in West Germany. This 
large disparity in energy use between the two countries suggests 
that continued economic growth and improvement in the standard 
of living in the United States should be possible without a propor- 
tionate increase in energy consumption. (GRA) 


13848 (PB—246206) The impact of the President's proposed 
energy and economics program on net energy costs to consumers. 
Technical report. (Federal Energy Administration, Washington, 
D.C. (USA). Office of Quantitative Methods). 24 Jan 1975. 13p. 
(FEA-EATR—75-9). NTIS $3.50. 

The impacts of the President’s proposed program on con- 
sumer energy bills by region, type of energy product, and income 
class are presented. The effect of the program on the Consumer 
Price Index (CPI) is estimated as an indication of the total in- 
crease in consumer costs. 


13849 (PB—246207) Impact of the proposed energy deregula- 
tion/tax program on selected industries. Technical report. (Federal 
Energy Administration, Washington, D.C. (USA). Office of Quan- 
titative Methods). Apr 1975. 80p. (FEA-EATR—75-10). NTIS 
$5.00. 

The effects of the energy conservation tax program on 
baseline fuel prices, fuel consumption by major sectors, and on 
selected industries are examined. It was determined that the Pre- 
sident’s energy proposals would lead to higher fuel prices in 1975. 
However, the anticipated impact on energy sensitive industries 
should be less than the impact of the 1973-74 oil embargo. This is 
based on the assumption that elasticity of demand would be the 
major factor in determining absorption of, or dollar for dollar pass 
through of higher fuel costs. Since fuel costs in most industries are 
small compared to labor and material costs, availability rather than 
price is the critical factor in the short run. 


13850 (PB—246209) Comparison of FEA figures with Interior 
Committee staff analysis of the President's energy program. Techni- 
al report. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Quantitative Methods). 5 Feb 1975. 14p. (FEA- 
EATR—75-3). NTIS $3.50. 

Results of an Interior Committee staff study which critiqued 
President Ford’s energy program are compared with FEA figures, 
and the differences in assumptions and methodology of analysis are 
compared. Both studies agree on the revenues resulting from the 
program; however, there is substantial disagreement in estimated 
costs. Major factors supporting the FEA figures are cited and the 
high estimates in the staff study are attributed to an underestima- 
tion of the number of households nationwide, the prediction of 
windfall profits to natural gas producers, and an overestimation of 
coal demand and rising coal prices. 


13851 (PB—252485) Linear economic model of fuel and ener- 
gy use in the United States. Volume I. Model description and 
results. Final report. Glassey, C.R.; Benenson, P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Dec 1975. 180p. NTIS 
$7.50. 

See also PB—252486. 

This study is designed to develop a model for investigating 
the pattern of energy use in the United States and to examine the 
economic impacts of fuel and energy shortages. A linear pro- 
gramming model of the U.S. economy in 1972 with emphasis on 
energy and fuel use was constructed, based on the 1967 national 
input-output table updated to 1972. The energy sectors in the 
input-output table were parametrically constrined to simulate the 
impacts of energy shortages. The results describe the direct and in- 
direct economic impacts of each shortage simulated. Changes in 
gross national product, total employment, employment by industry 
and occupation, fuel substitution in, the electric utilities and iron 
and steel sectors, imports, and output by sector are among the 
results calculated by the model. Published final demand and indus- 
trial capacity projections for 1975, 1980, and 1985 were combined 
with the 1972 model to permit investigation of the impacts of 
energy shortages in these years. Two scenarios involving the elec- 
tric utilities were constructed for 1985. This volume, Vol. | con- 
tains the model description and results. (GRA) 


13852 (PB—252486) Linear economic model of fuel and ener- 
gy in the United States. Volume II. Submodels and data. Final re- 
port. Glassey, C.R.; Benenson, P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Dec 1975. 138p. NTIS $6.00. 

See also PB—252485. 

This study is designed to develop a model for investigating 
the pattern of energy use in the United States and to examine the 
economic impacts of fuel and energy shortages. This volume, Vol. 
2, contains the submodel description and data. (GRA) 
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Resource, economic, and historic considerations related 
to issues of energy policy. Linden, H.R. Chicago; Institute of Gas 
Technology (1976). 27p. 

United States primary energy consumption (including fuel 
wood, and direct water and wind power) has increased, on the 
average, a little under 3% per year since 1850, although during 
some periods, such as the decade preceding 1974, the rate has 
been substantially higher. Growth in world energy production fol- 
lows very closely the United States consumption trend except that, 
for the period following World War II and lasting until the 1974 
economic recession, the growth rate had been more than 5%. This 
indicates that the rest of the world, in its efforts to improve living 
standards, had also been narrowing the gap in energy consumption 
levels. In 1973, U.S. energy consumption per capita was about 5'/, 
times the average world level. In the United States, the growth in 
energy demand has been satisfied primarily by increased consump- 
tion of petroleum liquids and natural gas. The contribution of coal 
has remained at about the same average level since the turn of the 
century. After a review of energy criteria regarding supplies, end 
use, reserves, economics, employment, and production data for the 
USA and some selected world countries, the synthetic fuel situa- 
tion is summarized. It is concluded that synthetic fuels may come 
on-stream now due to the following: little hope of finding more 
U.S. oil and gas; world oil prices likely to advance; energy conser- 
vation is overestimated; synthetics cheaper than electricity; and 
hydrogen production from nuclear process heat by means of a 
relatively efficient thermochemical water-splitting cycle. Hydrogen 
is also the best means by which solar energy can be converted into 
a practical source of fuel and chemical raw material, by providing 
a for relatively inexpensive storage and transportation. 
(MCW) 


13854 Energy consumption. Fisher, J.C. (Electric Power 
Research Inst., Palo Alto, CA). pp 1-9 of In Encyclopedia of ener- 
in D.N. (ed.). New York; McGraw-Hill Book Company 

). 

The most significant areas for personal consumption of 
energy are cooking, comfort heating and cooling, lighting, trans- 
_ portation, hot water, refrigeration, and communication. For indus- 

try, heat and power consume the most energy. Fairly accurate 
records exist for overall energy consumption in the USA, but are 
incomplete for most specific purposes or end uses. The flow of 
energy in the United States snce 1850 is followed, showing the 
shifts from one fuel to another as technology advanced. The 
calorific values of energy sources are reviewed. In a section on 
work and heat, reversible heat engines and their efficiency and 
performance are described. The role of electricity in the energy 
consumption pattern is examined. The possible flow of energy 
through the USA in the 1990s is shown to be from uranium and 
coal. It is forecast that the efficiency of conversion facilities may 
improve. Heat pumps, by drawing heat from the air, may augment 
the effectiveness of electrical heat. More efficient use of energy, 
combined with a leveling off of per capita energy consumption and 
slower population growth, will tend to moderate the nation’s 
overall energy consumption, the author concludes. (MCW) 


13855 Report to Iowa Energy Policy Council on energy audit 
tour of Valley High School, West Des Moines, Iowa. Flanagan, R.W. 
Des Moines; Environmental Engineers, Inc. (1976). 38p. 

The energy audit for Valley High School, West Des Moines, 
Iowa was conducted on April 19, 1976. All buildings and their 
usage were checked. Portions of the school buildings used for 
adult education were noted. Custodial clean up of the building, 
lighting levels and usage, and heating and air conditioning systems 
were observed. It was concluded that the overall utilization of 
lighting in the building was at a peak efficiency and not much can 
be done for improvement except by recirculating the building 
and/or removing light fixtures and/or tubes from the light fixtures 
along with the ballast. Some enormous losses were noted for the 
heating and air conditioning systems. Changing control sequences 
and methods of operation during the summer operation could 
result in a 30 percent reduction in energy input, but would require 
some capital investment in changes in control sequences as instru- 
mentation. Very little instrumentation exists in any of the air han- 
dling systems for the Chief Engineer to know precisely an instan- 
tanious state of conditions of the discharged air, mixed air, and 
other conditions regarding each piece of air conditioning and heat- 
ing equipment. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


13856 Fuel calls for utility service. Lueckel, W.J. Jr.; Casserly, 
J.R. (United Technology Corp., Sunnyvale, CA). pp 183-194 of In 
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Ene techno III: commercialization. Bethesda, MD; Govern- 
ment Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Progress in development of commercial fuel cell power- 
plants for electric power generation gives this new technology 
unique potential to impact on near-term energy requirements. 
UTC-utility teams have spearheaded a program to move this clean, 
highly efficient technology close to practical utilization. Under 
these jointly — efforts, accomplished to this point wholly 
with private funds, development of commercial fuel cells has 
proceeded along two lines. A 40-kW fuel cell powerplant for on- 
site applications—such as apartments, office buildings, hospitals 
and shopping centers—has successfully been brought to test. A 26- 
MW fuel cell powerplant for applications in electric utility 
systems—such as substation power, replacement of old plant, and 
provision of spinning reserve—has been developed to the point 
where a 1-MW pilot plant will be tested in 1977. Studies and tests 
have shown the practicality of integrated fuel cell energy systems, 
where waste heat recovery, heat pumps, and thermal energy 
storage are used to further enhance the high efficiency of the basic 
powerplant. Strong Federal participation is necessary to help ac- 
celerate both of these important programs, as well as those of 
others engaged in fuel cell R and D. A National Fuel Cell Program 
has been proposed, to begin at the earliest possible time so 
benefits can begin to impact before 1980. The concept of such a 
national program is consistent with the Congressional directive to 
ERDA in the Federal Nonnuclear Energy R And D Act to include 
fuel cells in its plan for commercial demonstration. ERDA and 
Congress have now started to direct funds to this technology, but 
Government participation is not yet planned to the degree required 
for commercialization and utility service. Studies looking still 
further to the future include the use of fuel cells supplied with 
synthetic fuels derived from coal or oil shale, as well as with 
hydrogen produced by solar or nuclear plants. 


SOLAR 
REFER ALSO TO CITATION(S) 12705, 12711 


13857 (ERDA—76-127) National program for solar heating 
and cooling of buildings: project data summaries. Vol. 1. Commer- 
cial and _ residential demonstrations. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Solar Energy). Aug 1976. Contract EG-77-C-05-5297. 170p. Dep. 
NTIS $6.75. 

The demonstration program includes commercial and re- 
sidential type buildings, sponsored by ERDA alone or jointly with 
other Federal agencies, city and state governments, and private 
agencies. The commercial demonstration program includes a wide 
variety of building types, such as: office buildings, schools, fire sta- 
tions, civic centers, factories, libraries, etc. The residential demon- 
stration program includes both single and multi-family dwellings. 
This volume is divided into four sections. In Section I, the Com- 
mercial Non-Federal Demonstration Program (managed by 
ERDA), the projects are selected primarily from responses to the 
Program Opportunity Notice (PON); there are thirty-two projects 
selected from responses to the first PON. Also represented are 
four early proof-of-concept experiments started in 1974 and other 
projects started by the National Science Foundation. In Section II, 
the Commercial Federal Program (managed by ERDA), projects 
are selected from proposals submitted by other Federal agencies. 
Currently participating agencies include DOD, GSA, TVA, and 
USPS; descriptions of their projects are contained in this section. 
The Department of Housing and Urban Development (HUD) 
manages the residential non-Federal program presented in Section 
Ill. Projects are selected from responses to Request for Grant Ap- 
plications (RFGA) issued by HUD. The information reflected in 
this section represents material from HUD publication, '’A 
Descriptive Summary of HUD Solar Residential Demonstrations,"’ 
HUD-PDR-162, July 1976. The Department of Defense (DOD) 
manages the residential Federal program presented in Section IV. 
(MCW) 


13858 Solar energy and the ERDA plan for research, develop- 
ment, and demonstration. Marvin, H.H. (Energy Research and 
Development Administration, Washington, DC). pp 129-134 of In 
Energy technology III: comm rcialization. Bethesda, MD; Govern- 
ment Institutes, Inc. (1976). 

From 3. energy technology conference/exposition,; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 
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ERDA’s plans to promote the use of solar energy are 
reviewed briefly in terms of solar heating and cooling, process 
heat, wind energy conversion, thermal conversion, photovoltaic 
conversion, ocean thermal energy conversion, and fuels from 
biomass. (WDM 


13859 Photovoltaics and biomass utilization. Johnson, A.C. pp 
158-162 of In Energy technology III: commercialization. Bethesda, 
MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The direct conversion of sunlight into electricity by 
photovoltaic cells, and the production of heat or fuels from or- 
ganic wastes or from land or water crops grown for energy pur- 
poses, are two applications of solar energy that offer considerable 
promise for the midterm. Research, development, and demonstra- 
tion can produce more-efficient and reliable photovoltaic systems 
and better production methods; more-efficient biomass production, 
collection, and conversion processes; and optimized systems for 
the utilization of both these energy sources. 


13860 Industry view of solar heating and cooling. Schmidt, 
R.N. pp 163-171 of In Energy technology III: commercialization. 
Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

This presentation is divided into four topics: (1) A brief 
status of solar heating and cooling, (2) a discussion of the need for 
economical systems, (3) a discussion of new technology and the 
need for further research and development, and (4) a brief presen- 
tation of other solar thermal developments. 


13861 Solar satellite power system concepts. Hearings before 
the Subcommittee on Space Science and Applications and the Sub- 
committee on Energy Research, Development and Demonstration of 
the Committee on Science and Technology, U.S. House of Represen- 
tatives, Ninety-Fourth Congress, Second Session. Washington, DC; 
Committee on Science and Technology (1976). 653p. GPO. 

The concept of the solar satellite power system (SSPS) is to 
convert solar energy into electricity in synchronous orbit and to 
transmit the power by suitable means back to earth, where it can 
be safely and efficiently converted directly into electricity. Dr. 
Peter E. Glaser, Arthur D. Little, Inc., presented the first state- 
ment on development of the SSPS, after being introduced by Don 
Fuqua, Chairman, Subcommittee on Space Science and Applica- 
tions. Then the testimony of Richard W. Taylor, accompanied by 
John Winch and Gordon Woodcock, The Boeing Company, was 
presented; it dealt with the solar satellite power system concept. 
Then, R. D. Ginter, accompanied by Dr. William B. Lenoir, Office 
of Energy Programs, NASA, presented a summary of the activities 
at the Johnson Space Center on SSPS that has concentrated on un- 
derstanding what could be done with microwave transmission. The 
statement of Dr. Robert L. Hirsch, Assistant Administrator, Solar, 
Geothermal, and Advanced Energy Systems reviewed the views of 
ERDA, stating that it was considered a potentially useful energy 
concept that needs further study. Questions and answers for the 
Record are submitted in Appendix I. Space Based Power for Earth: 
A Commentary by Jerry Grey, American Institute of Aeronautics, 
is included as Appendix II. A paper, Low-Cost Satellite Solar 
Power, by James and Ronald Drummond, is included as Appendix 
Il. (MCW) 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 12825, 12826, 12827, 12829, 
12854, 12855, 12856, 12857 


13862 Hydrothermal geothermal resources and growth in 
utilization. La Mori, P.N. (Electric Power Research Inst., Palo 
Alto, CA). pp 103-114 of In Energy technology III: commercializa- 
tion. Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

An analytical relationship has been developed between the 
temperature and the number of hydrothermal systems. The infor- 
mation is sufficient to estimate various levels of potential develop- 
ment of the hydrothermal resources with temperatures high 
enough for electric power generation (T greater than 150°C) from 
a low of 100 up to a high of 450 for the eleven western states. 
Some impacts of the temperature distribution of this resource are 
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examined. Previous estimates of the growth of geothermal electric 
power production are examined, oat it is found that all but the 
most conservative are too high for 1985. The present estimate for 
1985 is less than 4000 MWe installed. The previous high estimates 
were all based on a significant increase in the growth rate of 
geothermal generation capability, usually occurring in the late 
70s. The present information shows the past rate of installing 
generating capacity and its estimated growth to 1985 to be at the 
rate of 10x every 10 years. This is a large growth rate and should 
it continue to 1990, the installed MWe will be 10,000. The in- 
troduction and utilization of water-dominated systems in the early 
1980s is necessary for this achievement. The introduction of power 
generation from geopressure and hot-dry rock resources is necessa- 
ry for continued high growth beyond 1990. 


13863 ERDA’s geothermal! R and D program. Willis, E.H. 
(Energy Research and Development Administration, Washington, 
DC). pp 115-128 of In Energy technology III: commercialization. 
Bethesda, MD; Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

The objective of ERDA’s geothermal energy program is to 
provide a viable energy option by helping to develop and demon- 
strate the substantial geothermal resources existing in the USA. 
Three major problem areas are resource uncertainty, technical 
risks, and institutional impediments. The program strategy is: to 
reduce resource and reservoir uncertainties; to encourage industri- 
al development of hydrothermal resources; and to develop 
technologies for exploiting larger geopressured and hot-dry-rock 
resources. (LBS) : 


13864 Oversight hearings on Public Law 93-410: the Geother- 
mal Energy Research, Development and Demonstration Act of 
1974. Hearing before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth Congress, 
Second Session. Washington, DC; Committee on Science and 
Technology (1976). 1073p. GPO. 

The hearing addresses the comprehensive geothermal pro- 
gram definition submitted by ERDA in October, 1975. This docu- 
ment was developed pursuant to the Geothermal Energy Research, 
Development and Demonstration Act of 1974, Public Law 93-410. 
The U.S. Geological Survey estimates that the evaluated geother- 
mal fields alone contain about 42,000 MW centuries of recovera- 
ble electricity - enough to satisfy the needs of 140 cities of 1 mil- 
lion people each for the next 30 years at present consumption 
rates. The act lays out a broad national program for the commer- 
cial development of the geothermal resources of this country. It 
has four major aspects: (1) it requires that ERDA, in cooperation 
with the Geological Survey, carry out a proper inventory and as- 
sessment of the geothermal resources; (2) it establishes an R and 
D program with the major objective of resolving all the technical 
problems inhibiting the commercialization of geothermal energy; 
(3) it requires demonstration of the technological and economical 
viability of this resource; this legislation mandates that we have, by 
1980, 6 to 10 demonstration plants producing electrical power and 
other energy from a variety of geothermal sources; and (4) the 
financing is provided through a farsighted loan guarantee program. 
The first witness was Dr. John Teem, ERDA, accompanied by Dr. 
Eric Willis, ERDA; the second witness was Dr. Vincent E. McKel- 
vey, Department of the Interior. Finally, R.D. Ginter, of the NASA 
Office of Energy Programs, presented the testimony from JPL, 
under the direction of NASA, on a draft geothermal program 
definition. The hearing contrasted the JPL document with the 
ERDA report. (MCW) 


OTHER 


REFER ALSO TO CITATION(S) 12688, 12696, 12701, 12870, 
13859 


13865 (BNL—50559) Solid waste as an energy source for the 

Northeast. Meier, P.M.; McCoy, T.H. (Brookhaven National Lab., 

ae, N.Y. (USA)). Jun 1976. Contract E(30-1)-16. 191p. Dep. 
IS $7.50. 

This report, one of a series prepared for the BNL study of 
the Energy Future of the Northeastern United States, presents an 
assessment of the potential contribution of energy recovery from 
municipal refuse to energy supply in the region. A brief review of 
the present and likely future quantity and composition of mu- 
nicipal refuse and the technologies available fer energy recovery 
(Chapters II and III) is followed by a comparison of the potential 
contributions to energy supply of the various recovery options in- 
cluding direct firing in utility boilers, pyrolysis to oil or gas, and 
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steam generation for industrial process heat or district space heat- 
ing (Chapter IV). The relationship of refuse energy recovery to 
market conditions for alternative energy sources is considered in 
Chapter V, which also includes an analysis of the impact of haul 
costs, interest rates, and delivered prices of the major fuels. Institu- 
tional barriers to implementation of energy recovery are reviewed 
in Chapter VI, and the environmental implications of the concept 
are addressed in Chapter VII. In the concluding chapters, scenarios 
of energy recovery are developed for 1985 and 2000, and the sen- 
sitivity of overall energy yicld to projections and assumptions is ex- 
amined. Although even under the most optimistic assumptions, 
refuse energy recovery is found to contribute only some 5 percent 
of total regional consumption, the economic and environmental 
benefits, coupled with the increasing difficulty of finding other 
refuse disposal alternatives, make energy recovery a very attractive 
policy choice for helping to relieve future energy supply difficulties 
in the Northeast. (auth) 


13866 Large experimental wind turbines: where we are now. 
Thomas, R.L. (Lewis Research Center, Cleveland). pp 135-157 of 
In Energy technology Ill: commercialization. Bethesda, MD; 
Government Institutes, Inc. (1976). 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

See CONF-760347—. 

Several large wind turbine projects have been initiated by 
NASA-Lewis as part of the ERDA wind energy program. The pro- 
jects consist of progressively large wind turbines ranging from 100 
kW with a rotor diameter of 125 feet to 1500 kW with rotor 
diameters of 200 to 300 feet. Also included is supporting research 
and technology for large wind turbines and for lowering the costs 
and increasing the reliability of the major wind turbine com- 
ponents. The results and status of the above projects are briefly 
discussed. In addition, a brief summary and status of the plans for 
selecting the utility sites for the experimental wind turbines is also 
discussed. 12 references. 


13867 Solid waste planning in metropolitan regions. Green- 
berg, M.R.; Bottge, M.; Caruana, J.; Horowitz, D.; Krugman, B.; 
Masucci, N.; Milewski, A.; Nebenzahl, L.; O'Neill, T.; Skypeck, J.; 
Valente, N. New Brunswick, NJ; Center for Urban Policy Research 
(1976). 225p. Center for Urban Policy Research, Rutgers Univ., 
Bldg. 4051, Klimer Campus, New Brunswick, NJ 08903 $10.00. 

The objective of this study was to determine how solid 
waste is being used and how it can be used in the future in 
northern New Jersey. The study (via mathematical model) was 
necessitated from the fact that this region of 3.5 million people has 
run out of inexpensive landfill options and is being forced to con- 
sider the feasibility of solid-waste recovery. Following the initial 
chapter containing the summary of the findings, Chapter 2 ad- 
dresses the management problem. In Chapter 3, the Rutgers 
Model, the EPA Model, and the Mitre Model are reviewed. These 
models test management alternatives. Chapter 4 estimates the re- 
gion’s solid waste generation at 46,000 tons per week in 1975; 
53,000 in 1980; 60,000 in 1985. Chapter 5 details the methods 
used to estimate the costs of moving waste over 319 source-to- 
facility paths. The sixth chapter reviews the potential revenues that 
can be credited to solid waste as a source of ferrous metal, paper, 
glass, aluminum, and other nonferrous metals. Chapter 7 reviews 
alternative processing and disposal technologies: landfilling, in- 
cineration, dry fuel, gas and oil pyrolysis, and a total resource 
recovery system; cost estimates are derived for these technologies 
at different operating capacities. On the basis of this analysis and 
the revenue picture described in Chapters 6 and 7, landfilling, dry 
fuel, and gas pyrolysis are selected as the reasonable technological 
alternatives to be included in the workable model constructed. The 
final chapter describes the 50 mathematical programming tests 
from which recommendations were finalized. The book represents 
the combined efforts of one faculty member and ten students from 
Rutgers University. (MCW) 


ENERGY CONVERSION 


13868 (AD-A—023527) Energy management techniques for 
fuel conservation in military transport aircraft. Final 6 Jan 
1975—6 Feb 1976. Stengel, R.F.; Marcus, F.J. (Analytic Sciences 
ny Reading, Mass. (USA)). Feb 1976. Contract F33615-75-C- 
3039. 219p. (TASC-TR—S545-1 ). NTIS $7.75. 

Results are presented of an investigation of energy manage- 
ment techniques for fuel conservation in a large transport aircraft, 
the USAF C-141A. Using the methods of optimal control theory 
and numerical simulation, fuel-optimal flight paths are computed 
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and compared with conventional vertical profiles for typical mis- 
sion scenarios. Algorithms for on-board guidance to minimize fuel 
use are synthesized and evaluated, and functional requirements for 
system en are developed. Concepts for flight testing 
this throttle/energy management technique are soceumnel 


MHD GENERATORS 


13869 (AD-A—022473) Bibliography of Soviet development in 
magnetohydrodynamics. Report No. 1, Jan—Dec 1975. Hibben, 
S.G.; Stevovich, V.A. (Informatics, Inc., Rockville, Md. (USA)). 
22 Mar 1976. Contract MDA903-76-C-0099. 63p. NTIS $4.50. 

This bibliography has been compiled in response to a con- 
tractual requirement to monitor current Soviet developments in 
the field of magnetohydrodynamics. The period covered is 1975, 
and includes all known references to MHD topics in open-source 
Soviet bloc material published or cited in that year. (GRA) 


DESIGN AND DEVELOPMENT 


13870 (AD-A—023417) MHD generator investigations. An- 
nual report, 1 Jan—31 Dec 1975. Marston, C.H.; Tate, E.; Zau- 
derer, B. (General Electric Co., Philadelphia, Pa. (USA). Space 
Div.). Mar 1976. Contract N00014-73-C-0039. 130p. NTIS $6.00. 

Work during the past year has been focused on two distinct 
areas. Interest in the production of intense, short duration pulses 
of electric energy prompted investigation of a self-excited MHD 
generator capable of doing this job. Feasibility of the concept was 
established and design of the first test channel completed. Some 
experiments were also conducted on the non-equilibrium closed 
cycle MHD generator, which in 1974 achieved a record enthalpy 
extraction of 19.3%. The emphasis was on reducing stagnation 
temperature from 3520 K where the record was achieved to the 
2000 K level, which is compatible with available energy sources. 
Both the shock tunnel and the MHD generator become more dif- 
ficult to operate as temperature drops, but results are encouraging. 
(GRA) 


13871 (N—76-10337) Design and function of an automatic 
pumping system for liquid nitrogen. Schneider, G.; Seeger, W. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., Stuttgart (Germany, F.R.). Inst. fuer Energiewandlung 
und Elektrische Antriebe). 5 Mar 1975. 24p. (DLR-FB—75-29). 
NTIS $3.50. 

Cryopumps, developed for experiments with inductive mag- 
netoplasmadynamic converters, pump plasma jets at high mass 
flow rates (up to 100 g/s) at high gas temperatures (up to 2000 
K). For that purpose, a special feed system for liquid nitrogen in- 
cluding a special pumping-unit was designed and constructed. 
Leading features of the system are high reliability, low loss rates of 
liquid nitrogen, and low investment costs. (GRA) 


13872 (PB—242585) An overall program for the development 
of open cycle MHD power generation. Special . (Electric 
Power Research Inst., Palo Alto, Calif. (USA)). 1 May 1975. 
107p. (EPRI-SR—12). NTIS $5.25. 

Open cycle MHD electrical power generation offers the 
potential of greatly improved efficiency in the use of coal and 
other fossil fuels. The program described in this document has 
been formulated to illustrate the type of overall planning required 
for the development of open cycle MHD power generation, and to 
provide an initial framework for the coordination of research ef- 
forts. The major issues facing the development of open cycle MHD 
are discussed and an appropriate developmental approach out- 
lined. The program structure, objectives, and decision points are 
then developed. The main emphasis of the program is on direct 
coal firing of open cycle MHD systems, although significant atten- 
tion is directed toward the use of clean fuels. The program leads to 
a demonstration of the commercial applicability of the technology 
by means of the operation of an Engineering Demonstration Plant 
on an electric utility line. This report is the result of the Workshop 
on the Development of Open Cycle MHD, Palo Alto, May 6-10, 
1974. (GRA) 


13873 (PB—243233) MHD power generation development 
program. Final report, 15 Feb—31 Aug 1974. Rosa, R.J. (Avco- 
Everett Research Lab., Everett, Mass. (USA)). Jun 1975. 227p. 
NTIS $7.50. f 
This report covers the progress made during the period 
February 15 through August 31, 1974 in the program for the 
development of coal-fueled MHD power systems for central station 
application supported and funded cooperatively during the past 
three years with the Office of Coal Research, Department of the 
Interior, EPRI, Avco Corporation, and a Utility Group (Agent, 
Boston Edison Company). The program currently includes 
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development work on both the MHD generators and the auxiliary 
components of an MHD plant. A major goal of the present experi- 
mental work is to model and test design features of the generator 
on a scale sufficient to provide good simulation of the conditions 
to be encountered in the pilot generator as well as in a full-scale 
plant. This is being carried out with the Mark 6 MHD generator 
which is incorporated in an experimental facility, currently the lar- 
gest and most flexible outside of tne U.S.S.R., designed primarily 
to demonstrate channel durability and reliability under realistic 
and extended operating conditions. (GRA) 


13874 Measurement of the reaction rate constants of NO + O 
yields O, and NO + H yields N + OH at 1700 to 2100 K. McCul- 
lough, R.W.; Kruger, C.H.; Hanson, R.K. (Stanford Univ., CA). pp 
29p, Paper 14 of In Combustion of coal, oil shale, and tar sands. 
Combustion problems related to the enhancement of energy effi- 
ciency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The formation and decomposition of thermal nitric oxide in 
combustion systems is usually well described by the extended Zel- 
dovich (1946) mechanism NO + O reversible N + O,; NO +H 
reversible N + OH; and NO + N reversible O + N,. The last of 
these reactions is generally rate limiting in the reverse direction 
during NO formation; either of the first two reactions can be rate 
limiting in decomposition, depending on the stoichiometry. To pre- 
dict theoretically the NO levels present in the exhaust gas of a 
combustion system it is necessary to know the values of the reac- 
tion rate constants for the above three reactions in the tempera- 
ture range which is kinetically important. The present study was 
motivated in part by the need to predict NO emission levels from 
proposed combined-cycle MHD steam power plants and to devise 
an appropriate NO control strategy for MHD applications. For 
these systems, Pepper (1974) has shown that the important tem- 
perature range is 1800 K to 2300 K. The predicted emission levels 
of NO from MHD plants are particularly sensitive to the NO 
decomposition rate since high equilibrium levels of NO will occur 
in the high temperature combustor and MHD generator irrespec- 
tive of reasonable variations in the formation rate. The purpose of 
this study is to measure values of the rate constants for the reac- 
tions NO + O yields N + O, and NO + H yields N + OH within 
the temperature range of importance for MHD and other com- 
bustion systems. Experimental procedures and results are 
presented and discussed. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 14227 


13875 (PB—244815) Refractory materials for coal-fueled 
MHD power generation. Progress report No. 5, 1 Jan—30 Jun 
1974. (Utah Univ., Salt Lake City (USA). Dept. of Materials 
Science and Engineering). 1974. 8Ip. (UTEC—75-088). NTIS 
$4.75. 

See also PB—239607. 

The problem examined in this paper is one of developing 
better materials for the preheater and MHD duct for a coal-fired 
magnetohydrodynamic power generator, used as a topping unit on 
a central station power plant. The open cycle (coal-fueled) MHD 
topping unit for power generation offers increased efficiency in 
methods of energy conversion. The question is whether the process 
can be made to work long enough to be economically feasible. 
This program seeks corrosive and erosive resistant materials from 
which an economically feasible plant can be built and operated. 
This paper examines potential materials for corrosion and arc ero- 
sion resistance, electrical conductivity and thermionic emission, 
mechanical strength, and other properties. (GRA) 


DUCT ENGINEERING AND FLUID DYNAMICS 


13876 (AD-A—020081) A computer analysis for the deter- 
mination of electrode voltage losses in magnetohydrodynamic- 
generator plasmas. Doctoral thesis. Dolson, R.C. (Naval Postgradu- 
ate School, Monterey, Calif. (USA)). Dec 1975. 149p. NTIS 
$6.00. 

This work investigates the nature and extent of the ie 
drops in the vicinity of MHD non-emitting electrodes, especially 
the losses attributable to the sheath. The non-existence of a one- 
dimensional sheath solution is proved and a computer model with 
two-dimensional, periodic active sites representing a flat plate elec- 
trode is developed. The sheath and ambipolar regions evolve from 
the same set of equations in a self-consistent way, obviating the 
requirement to match boundary conditions between the regions. 
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With this model the effects of a magnetic field and Joule heating 
are studied. Results are compared with experimental observations. 
To supplement the sheath investigation a peripheral study of the 
boundary layer voltage losses has been made and a relatively sim- 
ple technique for determining these losses is presented. (GRA) 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 12648, 12654, 12655, 12656, 
12657, 12658, 12659, 12660, 13895 


13877 Thermoelectric module designed for a wide range of ap- 
plications using high performance selenide materials. Reylek, R.S.; 
Hampl, E.F. Jr.; Hinderman, J.D.; Smith, R.L.; Wald, D.A. (3M 
Co., St. Paul, Minnesota). pp 1599-1605 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

High performance selenide thermoelectric materials offer 
significant potential for performance improvement of thermoelec- 
tric generators. This paper describes thermoelectric modules 
(typically 25 W(e) output) of advanced design which will be com- 
patible with a wide range of generator concepts, including rectan- 
gular and cylindrical configurations. The module design is 
described and the effect of operating temperatures and other 
design conditions on the particulars of the design are discussed. 
The basic module consists of several components which promote 
high efficiency, low weight, and long life. Test results on these 
components are described which verify design assumptions. 


13878 Thermoelectric generator for an automotive charging 
system. Serksnis, A.W. (Univ. of Arizona, Tucson). pp 1614-1618 
of In Eleventh intersociety energy conversion engineering con- 
ference. Vol. Il. New York; American Institute of Chemical En- 
gineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

By utilizing exhaust gas as a heat source, a thermoelectric 
generator could replace the existing charging system in an automo- 
bile. This paper outlines the basic parameters to be considered and 
offers a proposed design. The advantages of a power source 
without moving parts include higher reliability and lower main- 
tenance. Additional benefits might come through a noise reduction 
and a power loss decrease. 


PERFORMANCE AND TESTING 


REFER ALSO TO CITATION(S) 12649, 12651, 12652, 12653, 
13877 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 12645, 12650, 12652 


13879 (AD-A—019772) Electronic control of the fuel feed in 
liquid-fueled thermoelectric power sources. Research and develop- 
ment report. Angello, J.P. (Army Electronics Command, Fort 
Monmouth, N.J. (USA)). Dec 1975. 32p. (ECOM—4378). NTIS 
$4.00. 

A constant load line approach to electronically control the 
amount of liquid fuel supplied to the combustion system of a ther- 
moelectric power source is presented. It is shown that, by sensing 
the output current of the thermopile converter and using this 
signal to control the speed of an electrically driven fuel pump, 
system sensitivity to variations in fuel properties could be 
eliminated and constant electrical output at the terminals of the 
thermopile assured. Circuit description of a sensor/evaluator con- 
cept and test data showing circuit performance when it is in- 
tegrated in a 500 watt thermoelectric power source are presented. 
The am eg shows an analysis of the effects of heat flow and cur- 
rent flow on the thermocouple hot junction temperature, including 
the definition of fundamental thermal effects concerning ther- 
moelectric power source theory. (GRA) 


13880 Time and temperature behavior of the thermoelectric 
rties of 78a/o0 Si—22a/o Ge alloy. Raag, V. (Syncal Corp., 


prope 
Sunnyvale, CA). pp 1527-1532 of In Eleventh intersociety energy 
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conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

This paper discusses the time and temperature dependence 
of the thermoelectric properties of 78 a/o Si—22 a/o Ge alloy. The 
time and temperature behavior of the electrical properties, electri- 
cal resistivity and Seebeck coefficient are based on long-term 
isothermal annealing data conducted on numerous n-type samples 
of the material. These data are analyzed in terms of a diffusion 
limited dopant precipitation model due to Lifshitz and Slyozov. 
The analytical diffusion limited dopant precipitation model when 
* applied to the experimental data enables not only the derivation of 
best-fit curves that closely agree with the experimental data, but 
also enables the projection of the data to any desired operating 
time, even operating times. far in excess of the times covered by 
the experimental data. The time and temperature dependence of 
the thermal conductivity of the n- and p-type 78 a/o Si—22 a/o Ge 
alloy is also being determined on the basis of isothermal annealing 
experiments. In these experiments a number of n- and p-type sam- 
ples are isothermally annealed at a variety of test temperatures. 
Each sample is periodically subjected to a thermal conductivity 
measurement at its annealing temperature in a comparative ther- 
mal conductivity apparatus. Best-fit diffusion-type curves are fit to 
the experimental data. The extrapolation of these curves enables 
the projection of the experimental data to any desired operating 
time. The repetition of this procedure for each test temperature 
enables the complete time and temperature characterization of the 
thermal conductivity of the material. The first published set of 
complete thermoelectric property data for the n- and p-type 78 a/o 
Si—22 a/o Ge alloy are given as a function of time and tempera- 
ture. The properties are given in terms of plots of electrical re- 
sistivity, Seebeck coefficient and thermal conductivity as functions 
of temperature for a variety of operating times up to and including 
12 years of operation. 


13881 Transport theory of 3M high-performance thermoelec- 
tric materials. Mitchell, W.C.; Ericson, R.B.; Hampl, E.F. Jr.; 
Swinehart, R.M.;Thompson, K.C.; Thompson, S.J.; Wyberg, G.R. 
(3M Co., St. Paul). pp 1539-1545 of In Eleventh intersociety ener- 
gy conversion engineering conference. Vol. Il. New York; Amer- 
ican Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Copper—silver—selenide and gadolinium—selenide have ex- 
hibited high performance as thermoelectric materials, and offer 
significant improvement in thermoelectric generator efficiency. 
This paper describes the characteristics of these materials, cor- 
relating the observed properties with transport theory. Equations 
for determining operating characteristics from the more fundamen- 
tal microscopic constants are presented. 


13882 Elevated temperature stability of TPM-217 P type 
material. Elsner, N.B.; Chin, J.; Staley, H.G. (General Atomic Co., 
San Diego, CA). pp 1546-1555 of In Eleventh intersociety energy 
conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The usefulness of TPM-217 P type selenide in thermoelec- 
tric converters depends on its dimensional, electrical, and thermal 
stability at high temperature and its compatibility with other con- 
verter component materials in a low pressure environment. Experi- 
mental efforts have been directed at determining the vaporization 
behavior at 900°C, the partial pressures of vaporizing species ver- 
sus temperature, vapor suppression coatings, thermal expansion, 
dimensional stability, and the high temperature cmectiliey of 
TPM-217 with proposed end cap materials. End cap bonding by 
the General Atomic mesh in cap techniques appears to have 
adequate joint strength for TPM-217 material, but corrosive in- 
teraction occurs between the unprotected 316 SS mesh end cap 
and the TPM-217 material at 900°C. Compatibility studies were 
conducted to determine if pyrocarbon coating, Mo enrichment of 
the mesh end cap surfaces, or the use of refractory metals would 
inhibit this corrosive interaction. Pyrocarbon coating by ion plating 
was the most promising method evaluated. Rates of vaporization 
for unprotected TPM-217 P t material at 900°C in vacuum 
were measured at | to 3 x 10~* g/cm*-hr. Knudsen cell mass spec- 
trometer examination of heated TPM-217 species shows Sez, Cu, 
Ag, and CuSe to be the major species. Se, comprises over 90% of 
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the vapor species at 1100°C. One method of suppressing vaporiza- 
tion that is being evaluated is to coat the TPM-217 material with 
an insulating material which is molten at 900°C, yet is sufficiently 
viscous to relieve the thermal stresses caused by the high expan- 
sion of the TPM-217 material. Two glasses which show some 
promise contain B,O, + graphite flakes and B,O, + BN. When 
TPM-217 material was coated with these materials and aged for 
short periods at elevated temperatures (800 to 900°C), the coating 
remained adherent to the TPM-217 and the rate of vaporization 
was reduced by a factor of five. Other protective coating systems 
are being examined. 


13883 Preparation of gadolinium metal for thermoelectric 
devices. Beaudry, B.J.; Palmer, P.E.; Gschneider, K.A. Jr. (lowa 
State Univ., Ames). pp 1556-1560 of In Eleventh intersociety 
energy conversion engineering conference. Vol. Il. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The procedure used to prepare high purity gadolinium in 
100 to 250 g quantities at the Ames Laboratory is described. The 
important differences between the Ames Laboratory procedure 
and the large scale industrial processes and how these affect the 
purity of the gadolinium is discussed. A method was developed for 
producing kilogram quantities in the same purity as the metal 
produced on the small scale. The new procedure eliminates the 
costly distillation step by a simple change of crucible and proper 
heat cycle. The gadolinium is used as small pellets to prepare 
Gd,Se;. The special arc melting hearth which was designed and 
built to facilitate the preparation of these pellets in large quantity 
is described. 


13884 Integral formulation of the thermoelectric figure-of- 
merit: effects of lattice thermal conduction. Goff, J.F.; Lowney, J.R. 
(Naval Surface Weapons Center, Silver Spring, MD). pp 1561- 
1566 of In Eleventh intersociety energy conversion engineering 
conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The efficiency of thermoelectric devices can be improved 
either by raising the operating temperature or by improving the 
thermoelectric materials used to construct them. Either way 
requires a better understanding of the intrinsic factors that limit 
the thermoelectric figure-of-merit. We have . reformulated the 
figure-of-merit in integral form so that it becomes a transport 
quantity of interest rather than a ratio of other transport quanti- 
ties. This new formulation has been used to analyse the figure-of- 
merit data of PbTe. It is possible to calculate the quantitative ef- 
fect of changes in electrical and lattice parameters of the material. 
A study of the lattice thermal conduction of PbTe indicates that 
different approaches are necessary to reduce its magnitude and 
that there can be another criterion for obtaining improved material 

rformance. It seems reasonable to suggest that device efficiency 
could be improved by a factor of two or perhaps more. 


13885 Effects of coatings and temperature on long term per- 
formance of TAGS thermoelements. Skrabek, E.A. (Teledyne Ener- 
gy Systems, Timonium, MD). pp 1567-1571 of In Eleventh inter- 
society energy conversion en. conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 


From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Preliminary results on a ceramic coating used to reduce the 


sublimation of TAGS  (Tellurium—Antimony—Germanium 
—Silver) thermoelements, and therefore their degradation, were 
reported to this conference in 1974. This paper represents a con- 
tinuation of that work, and a more detailed evaluation of the coat- 
ing in a system more closely resembling a full scale generator. 
Ceramic coated couples were compared to standard type couples 
over a range of hot junction temperatures in a single module 
tester. The ceramic coating was found to minimize the effect of in- 
creasing temperature on the degradation rate of the P-type ther- 
moelements. The slope of the degradation rate vs. temperature was 
found to be lower for the ceramic coated thermoelements by a fac- 
tor of five over the standard thermoelements. Mathematical ex- 
pressions are presented to indicate the effect of temperature and 
the ceramic coating on the thermoelectric stability of the TAGS 
thermoelements. 
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THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 12557 


13886 N,—Cs thermionic converter development. Shaw, D.T.; 
Lee, C.H.; Manikopoulos, C.N. (State Univ. of New York, Buf- 
falo). pp 1625-1629 of In Eleventh intersociety energy conversion 
engineering conference. Vol. Il. New York; American Institute of 
Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The possibility of using molecular nitrogen gas additive as 
an energy, storage tank which in turn produces cesium ionization in 
advanced thermionic converter is first described theoretically. Ex- 
perimental data confirmed for the first time such cesium ionization 
by vibrationally excited molecular nitrogen. Based on these experi- 
mental observations, the use of this scheme for the verification of 
validity of the recent Lam's theory and its application for the 
development of an advanced flowing thermionic converter are 
discussed. 


13887 ERDA’s bicentennial thermionic research and technology 
program. Merrill, O.S.; Cuttica, J.J. «(Energy Research and 
Development Administration, Washington, DC). pp 1635-1644 of 
In Eleventh intersociety energy conversion engineering conference. 
Vol. II. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The status of the ERDA Thermionic Research and 
Technology Program is addressed. The principal objectives of this 
program continue to be: (1) to provide very high specific power 
‘thermionic systems for NASA nuclear electric propulsion missions, 
and (2) by the use of thermionic topping cycles for coal-burning 
steam generating plants, to increase the overall plant efficiency 
from current values of about 40% to projected values of 50% or 
higher, without significantly increasing the unit capital cost, the 
operating and maintenance costs, or the amount of fuel required. 
Underlying the achievement of these objectives is the successful at- 
tainment of the thermionic technology goals viz., (1) low collector 
work function (approximately 1.0 eV), stable for long lifetime at 
design operating temperatures, and (2) reduction or elimination of 
the plasma arc drop, or elimination of the plasma altogether by 
achieving ionization in some way other than by volume ionization 
of the cesium by hot electrons from the emitter. Achieving these 
objectives will result in a converter efficiency of approximately 
30% at a lower, more tractable emitter temperature, approximately 
1400K. Also of increasing significance are the identification of en- 
gineering problems arising out of systems studies and component 
hardware development, the solutions to which are necessary for 
the reduction of thermionic technology to sound engineering prac- 
tice for both space and terrestrial applications. Typical of this class 
of problems is the development of corrosion-resistant hot shell 
materials for use in the harsh, high temperature, combustion 
chamber environment of coal-fired furnaces, for the ERDA ther- 
mionic topping cycle application. 


13888 Advanced thermionic converter development. Huffman, 
F.N.; Lieb, D.; Briere, T.R.; Sommer, A.H.; Rufeh, F. (Thermo 
Electron Corp., Waltham, MA). pp 1645-1651 of In Eleventh in- 
tersociety energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

In order to provide design flexibility for space missions and 
attain the economic goals required for many terrestrial applica- 
tions, thermionic converters must operate efficiently at reduced 
emitter temperatures. Maintaining converter efficiency while 
Operating at reduced temperatures required improved emitter and 
collector electrodes as well as decreased potential losses in the 
plasma as the electrons flow across the interelectrode space. The 
electrode and plasma developments are quite interactive. Recent 
progress at Thermo Electron to develop advanced thermionic con- 
verters is summarized. 


13889 NASA thermionic-conversion program. Morris, J.F. 
(NASA Lewis Research Center, Cleveland); Lundholm, J.G. pp 
1652-1655 of In Eleventh intersociety energy conversion engineer- 
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ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The NASA applied research and technology (ART) pro- 
gram for thermionic energy conversion (TEC) is progressing effec- 
tively: Current out-of-core emphases allow converter material and 
design freedoms previously prohibited by in-core nucleonic and 
geometric restrictions. As a result, potential improvements indicate 
possibilities for severalfold increases in efficiencies. The new TEC- 
ART program concentrated initially on low-work function collec- 
tors and interelectrode-loss reduction and revealed much in a short 
time. For example, arc-drop studies verified the necessity of stable 
emitters that operate well with little or no adsorbed cesium 
(NASA TM X-71549 and 1974 IEEE Plasma Science Conference). 
This new emission capability coupled with improved collectors that 
maintain performance with emitter-vapor deposit accumulations 
are requisites for efficient, enduring thermionic converters. The ac- 
complishments and contributors in these areas are the subject of 
this paper. 


13890 Flame-heated thermionic diodes with cermet emitters 
and low work function collectors. Henne, R.; Bradke, M.V. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt, Stuttgart). pp 1656-1660 of In Eleventh intersociety energy 
conversion engineering conference. Vol. II. New York; American 
Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Electrically heated thermionic laboratory diodes, furnished 
with UO,—Mo—cermet emitters showed promising results, which 
recommended such direct converters of heat into electrical energy 
for a lot of terrestrial applications. At emitter temperatures of 
1200 to 1300°C power output densities of 2 to 4 W/cm? at elec- 
trode spacings of | mm and more could be measured with evalu- 
ated efficiency values up to about 15%. Technological problems 
and their solutions for flame heating modification are described as 
well as experiences with these diodes. Some remarks about their 
technical applications in terrestrial field are given with regard to 
small portable, mobile or stationary generators, which are in the 
main interest of the DFVLR now, but whose development should 
be also of importance for large thermionic topping stages for steam 
power plants. Finally, results of basic research experiments are re- 
ported, especially in the field of oxidized collectors with low work 
function values. Those results shall be applied for further flame- 
heated diodes. 


PERFORMANCE AND TESTING 


13891 (N—76-10571) Features of a barium/cesium diode with 
plane, polycrystalline molybdenum electrodes for thermionic energy 
conversion. Henne, R. Jun 1975. Translation of ‘Eigenschaften 
Einer BA-CS-Diode fuer die Thermionische Energiewandlung’, 
DFVIR, Stuttgart Report DIR-FB—75-11, 1975. Original German 
Report Available from DFVIR, Porz, West Ger. 53.20 Dm. (ESA- 
TT—171). 138p. NTIS $6.00. 

Possibilities to improve thermionic cesium diodes are 
discussed and one of these, the replacement of the pure cesium at- 
mosphere by a barium-cesium vapor mixture, was further in- 
vestigated. The features of such a mixed vapor diode with plane, 
polycrystalline molybdenum electrodes and the influence of the 
various parameters are discussed. One advantage is the lack of ac- 
curate setting requirements for the vapor pressure, collector tem- 
perature, and electrode spacing. A disadvantage is the high op- 
timum operating temperature of above approximately 1700 C. Pos- 
sibilities for lowering this temperature are proposed. Technological 
problems and their solutions, as well as methods applied for con- 
trol of the device and the data acquisition, are described in an ap- 
pendix. (GRA) 


13892 Plasmatron as an advanced performance thermionic con- 
verter. Hansen, L.K.; Hatch, G.L.; Fitzpatrick, G.O.; Rasor, N.S. 
(Rasor Associates, Inc., Sunnyvale, CA). pp 1630-1634 of In 
Eleventh intersociety energy conversion engineering conference. 
ae New York; American Institute of Chemical Engineers 
qd ). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

One of the primary aims of the current US om in ther- 
mionic energy conversion is the improvement of converter per- 
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formance through the reduction of plasma voltage losses. Ther- 
mionic energy conversion would become economically attractive 
for a variety of terrestrial applications if this voltage loss could be 
ignificantly reduced. Data are presented which show that the 
Pp arc drop of the conventional arc (ignited) mode converter 
can be suppressed by use of an auxili ion source as in a 
plasmatron converter. This improved gacomaten, however, is 
presently limited to low current densities and narrow interelec- 
trode spacings because of voltage losses due to plasma resistance. 
The plasmatron performance characteristics for both argon and 
cesium are reported. The ae plasmatron has superior per- 
formance. The cesium plasma been found to have undesirable 
properties which cause an unacceptable limitation of output cur- 
rent. The basic processes which limit plasmatron performance are 
discussed, and approaches for further performance improvement 
are suggested. 


FUEL CELLS 
REFER ALSO TO CITATION(S) 13713, 13829 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 12679, 13856 


13893 (AD-A—024216) Fuel cell stacks. Semi-annual report, 
Dec 1974—Aug 1975. Abens, S.G.; Bakeport, B.S. (Energy 
Research Corp., Bethel, Conn. (USA)). Mar 1976. Contract 
DAAK0O2-74-C-0367. 30p. (ERC—7396-S). NTIS $4.00. 

Processes for the manufacture of phosphoric acid fuel cell 
components are described. Electrodes, matrices, and bipolar gas 
distribution plates for use in fuel cells with an active area of about 
0.4 sq. ft. have been fabricated. Initial performance of 10-cell 
stacks has been studied with pure and co-containing hydrogen as 
fuel. (GRA) 


13894 (CONF-741266—1) Fuel cell technology. Pangborn, J. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1974. 13p. In- 
stitute of Gas Technology, Chicago, IL: 

From Institute of Gas Technology and Gas Development 
Corporation Seminar; Tokyo, Japan (9 Dec 1974). 

A brief history of fuel cells and the principle of operation of 
fuel cells are discussed. The types of fuel cells are classified ac- 
cording to the type of electrolyte and the operating temperature. 
Uses of fuel cells are reviewed, and the status of the U.S. fuel cell 
technology is summarized. (WHK) 


13895 (N—75-33171) Multi-kilowatt modularized spacecraft 
power processing system development. Andrews, R.E.; Hayden, 
J.H.; Hedges, R.T.; Rehmann, D.W. (General Electric Co., 
Philadelphia, Pa. (USA). Space Div.). Jul 1975. Contract NAS3- 
17779. 171p. (NASA-CR—134814; GE-SD—75SDS4242). NTIS 
$6.75. 

A review of existing information pertaining to spacecraft 
power processing systems and equipment was accomplished with a 
view towards applicability to the modularization of multi-kilowatt 
power processors. Power requirements for future spacecraft were 
determined from the NASA mission model-shuttle systems payload 
data study which provided the limits for modular power equipment 
capabilities. Three power processing systems were compared to 
evaluation criteria to select the system best suited for modularity. 
The shunt regulated direct energy transfer system was selected by 
this analysis for a conceptual design effort which produced equip- 
ment specifications, schematics, envelope drawings, and power 
module configurations. (GRA) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 13893 


13896 (AD-A—014828) High power density fuel cell for air- 
craft high power. Final report, 1 Apr 1972—31 Mar 1975. Meyer, 
A.P.; Bell, W.F. (United Technologies Corp., South Windsor, 
Conn. (USA). South Windsor Engineering Facility). May 1975. 
Contract F33615-72-C-1371. 250p. (FCR—0003). NTIS $8.75. 

See also Su nt, AD-A—014829. 

Pratt and Whitney Aircraft has conducted an analytical and 
experimental program which demonstrated the feasibility of an 
ultra-lightweight fuel cell powerplant, with a specific weight of less 


than 0.5 Ib/kw, for advanced aircraft applications. Full-scale single 
cells and 12-cell development units, the basic modular ating 
subsection of which a complete powerplant is assembled, were 
constructed and successfully tested. Power densities up to 3000 
watts/sq ft were demonstrated; this level is almost 50 percent 
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ter than that required for a competitive flightweight system. 

ndurance tests demonstrated an operating capability in excess of 
600 baseline missions. Several complete power systems based on 
the as-demonstrated performance were defined. These systems in- 
cluded all equipment required for a flight operational installation; 
i.e., powerlants, a reactant supply system, and a cooling water 
supply system. Each offers the advantages of instant ‘on-off power 
supply capability and modular design. Modular design provides the 
flexibility to meet a broad range of Air Force mission requirements 
without adverse impact on performance or development schedule 
and cost. (GRA) 


13897 (AD-A—014829) High power density fuel cell for air- 
craft power, supplemental. Technical report, 1 Apr—31 May 
1975. Meyer, A.P.; Bell, W.F. (United Technologies Corp., South 
Windsor, Conn. (USA). South Windsor Engineering Facility). Jun 
1975. Contract F33615-72-C-1371. 28p. (FCR—0047). NTIS 
$3.75. 

Supplement to AD—014828. 

Power Systems Division has conducted a two-month pro- 
gram to investigate the effect of increased operating pressure on 
the performance of lightweight high power density fuel cells. A 
lightweight cell had been operated during previous investigations at 
60 psia to power densities as high as 2320 watts/sq ft. In this pro- 
gram the capability was evaluated at pressures of 60, 90, 120, 150, 
and 180 psia. Increasing operating pressures to 180 psia increased 
cell power density to 3890 watts/sq ft. Endurance tests verified sta- 
ble cell operation at the increased power density levels. These tests 
show that operation of high power density fuel cells at higher than 
current baseline pressure levels can significantly improve cell per- 
formance and reduce powerplant and power system weight and 
volume. (GRA) 


13898 (PB—245917) Direct use of coal in a fuel cell: feasibility 
investigation. Final report, 26 Jun 1974—28 Feb 1975. Weaver, 
R.D.; Tietz, L.; Cubicciotti, D. (Stanford Research Inst., Menlo 
Park, Calif. (USA)). Jun 1975. Contract EPA-68-02-1808. 64p. 
NTIS $4.50. 

The report gives results of the first phase of a study of the 
feasibility of using coal to produce electricity directly in a fuel cell 
that uses a molten-carbonate electrolyte, a coal anode, and an air 
cathode. The cell voltage, the polarization of the anode, and the 
nature of the gaseous products formed were investigated. Elec- 
trodes made from charred coal yielded open-circuit voltages close 
to 1 V. At 975 K, the activation plus concentration polarization 
was about 200 mV at current densities of 100 mA per sq cm and 
larger. At higher temperatures smaller polarizations were observed. 
The gaseous anode products were primarily CO,, with some CO. 
Current efficiencies were somewhat less than 100 percent. The low 
values were possibly due to losses of anode gases by mechanical 
means. Coal ash added to the molten electrolyte did not appear to 
be deleterious to cell operation. Descriptions of possible future en- 
gineering systems and thermodynamic limitations are presented. 
(GRA) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


13899 (AD-A—016223) Carbonaceous catalysts for H,PO, 
fuel cells. Final technical report. Welsh, L.B.; Leyerle, R.W.; Her- 
vert, G.L.; Youtsey, K.J. (UOP, Inc., Des Plaines, Ill. (USA)). Sep 
1975. Contract DAAK02-75-C-001 1. 64p. NTIS $4.25. 

See also report dated Mar 1975, AD-A—012283. 

Kocite (trade mark) materials have been evaluated as low 
cost air and/or fuel electrocatalysts in phosphoric acid electrolyte 
fuel cells. Kocite materials are composite structures consisting of 
pyropolymers chemically bonded to refractory substrates. Fuel cell 
electrodes were fabricated and tested as anodes or cathodes in 
model fuel cells with conventional Pt fuel electrodes as counter 
electrodes. The research efforts have been divided into two parts. 
First, the performance of Kocite materials as electrocatalysts has 
been studied. The bulk of the program has been directed toward 
evaluating the performance of Kocite materials as platinum 
catalyst supports. (GRA) 


13900 (AD-A—023689) Research on electrochemical energy 
conversion Technical report No. 7, (final), Oct 1971—Jun 
1975. Adams, A.A.; Foley, R.T. (American Univ., Washington, 
D.C.). Dec 1975. Contract DAAKO2-72-C-0084. 120p. NTIS 


$5.50. 

The research on electrochemical energy conversion systems 
has involved work on two tasks: a search for electrolytes alterna- 
tive to phosphoric acid for direct and indirect hydrocarbon-air fuel 
cells, and a study of the corrosion characteristics of electrolytes for 
intermediate-temperature hydrocarbon-air fuel cells. A tabulation 
of the characteristics of an ideal fuel cell electrolyte established 
that there were five classes of chemical compounds that could be 
the sources of new, improved electrolytes. One class, the 
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fluorinated sulfonic acids, through one member of the class, 
trifluoromethanesulfonic acid monohydrate, was investigated in 
some depth. This compound, when used as an electrolyte in 
hydrocarbon-air half cells, exhibits exceptional properties in com- 
parison to conventional electrolytes such as phosphoric acid. The 
electrooixdation of propane and hydrogen is increased by an order 
of magnitude. The limiting current for the electroreduction of ox- 
ygen is increased somewhat but the open circuit potential for the 
air electrode is increased from 0.98 V (in phosphoric acid) to 1.13 
V. (GRA) 


13901 (PB—248744) Mixed oxides for fuel cell electrodes. 
Final report, May 1974—May 1975. Bertocci, U.; Cohen, M.; Hor- 
ton, W.S.; Negas, T.; Siedle, A.R. (National Bureau of Standards, 
Washington, D.C. (USA)). Jan 1976. 56p. (NBSIR—75-742). 
NTIS $4.50. 

Studies of mixed oxides were made in order to determine if 
such materials could act as oxygen-reducing electrocatalysts in an 
acid fuel cell. Included were strontium and barium cobaltates and 
manganates with and without added titanium; lanthanum titanates, 
with and without calcium or strontium; calcium, strontium, and 
barium ruthenates; and mixed oxides of the systems Ti-Ta-O, V- 
Nb-O, Ce-Ta-O, Pr-Ta-O, Ce-Nb-O, and Ce-Pr-Ta-O. Choices were 
based upon producing variable valence and upon conferring stabili- 
ty at elevated temperatures (= 150C) in phosphoric acid. Barium 
ruthenate and the systems Ti-Ta-O, V-Nb-O, V-Ta-O, Ce-Ta-O 
were hot-acid stable. Potentiodynamic and galvanostatic studies 
are reported on materials from the Ti-Ta-O system, TiO, as grown, 
TiO, reduced with hydrogen, TiO, with 0.1% Nb, lanthanum 
titanates with and without calcium or strontium, a tungsten bronze, 
barium ruthenate, and strontium titanate with .03% and with .15% 
Nb. (GRA) 


13902 Process for fabricating electrodes for fuel elements with 
the aid of an acid electrolyte. Pohl, F.A. (to Licentia Patent-Ver- 
waltungs-G.m.b.H.). German(FRG) Patent 1,496,178/C/. 20 Feb 
1975. 2p. (In German). 

The invention applies to a method of producing electrodes 
for fuel cells that use acid electrolytes. This method has the pur- 
pose of providing a simpler way of electrode production. This is 
done by pressing a boride, carbide, nitride or silicide of one of the 
transition metals titanium, zirconium, hafnium, vanadium, niobium, 
tantalum, chromium, molybdenum, tungsten, together with a metal 
powder of one of these transition metals, into an electrode body 
which is sintered and then activated by extracting part of the free 
metal. The porous electrode bodies thus produced already consist 
mainly of the borides, carbides, nitrides, or silicides of the above- 
mentioned transition metals, so that only one or no precipitation of 
this compound from the gaseous phase is necessary, depending on 
the content of these substances. 


13903 Procedure for increasing the efficiency of gas diffusion 
electrodes applicable on both sides in a fuel element. Winsel, A.; 
Wendtland, R. (to Varta A.G.). German(FRG) Patent 
1,771,570/C/. 10 Apr 1975. Ip. (In German). 

Addition to P1546719.3. 

The invention deals with a method to increase the efficiency 
of gas diffusion electrodes applicable on both sides with liquid 
electrolytes in fuel elements having continuous pore structure, 
where the outer pores are smaller than those of the middle layer, 
and the gas diffusion electrode arranged between two electrolyte 
spaces as separation wall is always or partly flowed through by 
electrolytes by producing a pressure gradient between these 
spaces. 


13904 Electrode for an electrochemical fuel element. Niedrach, 
L.W.; Alford, H.R. (to General Electric Co.). German(FRG) 
Patent — 15/C/. 24 Jul 1975. 6p. (In German). 

1 fig. 

The invention deals with an electrochemical fuel element 
with an active layer of metal particles combined with 
(Ae Aenean ete with a hydrophobic, non-active gas side 
ayer, thus characterized in that the non-active layer is a thin coat- 
ing of polytetrafluorethylene, and the metal particles are present in 
the polytetrafluorethylene with a volume ratio corresponding to 
0.2 to 2.0 parts metal particles per part polytetrafluorethylene. 


13905 Gas diffusion electrode for a battery. Fukuda, M.; Iwaki, 
T.; Kawano, H. (to Matsushita Electric Industrial Co., Ltd.). US 
— 3,981,749. 21 Sep 1976. Priority date 30 Nov 1966, Japan. 


This specification discloses a gas diffusion electrode for a 
battery. A layer which is formed of a binding agent and substance 
such as graphite, nickel oxide, aluminum oxide, or the like (so as 
to represent no catalytic action with respect to a fuel) is provided 
on the electrolyte side of a high-porosity sintered member of which 
the constituent is nickel. In this way a decrease in the electrode 
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potential due to the active fuel and in the utilization rate of such 
fuel is prevented, while at the same time permeation of a gas sup- 
plied to the electrode into the electrolyte and leakage of such elec- 
trolyte into the gas are restrained. 3 figures. 

RANKINE 

REFER ALSO TO CITATION(S) 12662, 12663, 12796, 12804, 
12805, 12806, 12901, 12949 

STIRLING 

REFER ALSO TO CITATION(S) 13980 


OTHER 
REFER ALSO TO CITATION(S) 12803 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 13716, 13721, 13722, 13773, 
13787, 13788, 13793, 13795, 13851, 13852, 13854, 14309 


13906 (NTIS/PS—76/0031) Time series forecasting and pre- 
diction (a bibliography with abstracts). Report for 1964—Jan 1976. 
Grooms, D.W. (National Technical Information Service, Spring- 
field, Va. (USA)). Jan 1976. 122p. NTIS $25.00. 

Supersedes NTIS/PS—75/150. 

Studies on the use of time series analysis in predicting and 
forecasting various events are presented. The bibliography includes 
applications to hydrology, population growth, pollution, motor 
vehicle accidents, meteorology, criminal investigations, manage- 
ment, and energy consumption. (This updated bibliography con- 
tains 117 abstracts, 21 of which are new entries to the previous 
edition.) (GRA) 


13907 (PB—244982) Energy consumption and attitudes of the 
poor and elderly. Highlight report. Volume IV. Rappeport, M.; 
Labaw, P. (Opinion Research Corp., Princeton, N.J. (USA)). Dec 
1974. Contract DI-14-01-0001-1714. 17p. NTIS $3.25. 

See also PB—244981 and Volume V, PB—244983. 

A report is given as part of a series of studies dealing with 
general public behavior and attitudes towards energy conservation. 
It concentrates on energy consumption and attitudes of the poor 
and elderly, and includes respondents aged 50 or over, those hav- 
ing under $7,000 family income, and those who are 50 and over 
with incomes under $7,000. Survey questions included the follow- 
ing elements: seriousness of the energy shortage; length and severi- 
ty of the energy shortage; real vs. contrived energy shortage; per- 
sonal conservation efforts and their impact on total consumption 
of energy; attitudes toward specific government policies; changes 
in shopping habits as a result of inflation; cash payments vs. charg- 
ing; means of transportation; and personal effects of the energy 
shortage. 


BUILDINGS 


REFER ALSO TO CITATION(S) 13724, 13725, 13776, 13786, 
13789, 13846, 13857, 14370 


13908 (AD-A—016945) Manufacturer's catalog data of auto- 
mation and surveillance systems for utility plants at Fort Leonard 
Wood, Missouri. Volume 2. (Burns and McDonnell Engineering - 
Co., Kansas City, Mo. (USA)). 30 Apr 1975. Contract DACA4S- 
74-C-D108. 249p. NTIS $7.50. 

See also volume | dated 30 Apr 1975, AD-A—013410. 

Automation and surveillance systems for utility plants at 
Fort Leonard Wood, Missouri are discussed. Manufacturers’ 
catalog data are reported. 


13909 (BNL—50572) Seasonal performance and cost factors 
of oil or gas-fired boilers and furnaces. Berlad, A.L.; Batey, J.; 
Hoppe, R.; Salzano, F.J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Aug 1976. Contract EY-76-C-02-0016. 10p. Dep. NTIS 
$3.50. 


The seasonal operating cost of a small oil or gas-fired boiler 
or furnace depends upon the intrinsic merits of the device itself, 
the appropriateness of its capacity and cycle characteristics to the 
imposed load conditions, the weather characteristics and heat loss 
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characteristics of the building being heated, and the control 
philosophy employed. The current study provides the bases for 
comparing quantitatively the seasonal operating costs of various 
specific space heating and/or domestic hot water systems, as in- 

uenced by the device specifics and device interaction with the 
space conditioned system that it serves. 


13910 (N—76-10751) NECAP: NASA's energy-cost analysis 
program. Part 1. User's Manual. Final Henninger, R.H. 
(General American Transportation Corp., Niles, Ill.). Sep 1975. 
a NAS1-12843. 269p. (NASA-CR—2590(Pt.1)). NTIS 
The NECAP is a sophisticated building design and energy 
analysis tool which has embodied within it all of the latest 
ASHRAE state-of-the-art techniques for performing thermal load 
calculation and energy usage predictions. It is a set of six in- 
dividual computer programs which include: response factor pro- 
gram, data verification program, thermal load analysis program, 
variable temperature program, system and equipment simulation 
program, and owning and operating cost program. Each segment 
of NECAP is described, and instructions are set forth for preparing 
the required input data and for interpreting the resulting reports. 


13911 (N—76-10752) NECAP: NASA's energy-cost analysis 
program. Part 2. Engineering Manual. Final report. Henninger, 
R.H. (General American Transportation Corp., Niles, Ill.). Sep 
1975. Contract NAS1-12843. 345p. (NASA-CR—2590(Pt.2)). 
NTIS $10.00. 

Each segment of NECAP is described, and the algorithms 
that were programmed into each subroutine are presented. 


13912 (NTIS/PS—76/0274) Total energy systems for buildings 
(citations from the NTIS Data Base). Report for 1964—Feb 1976. 
Hundemann, A.S. (National Technical Information Service, Spring- 
field, Va. (USA)). Apr 1976. 51p. NTIS $25.00. 

Updates NTIS/PS—75/215, COM—74-11138, and 


COM—73-11582. See also NTIS/PS—76/0275. 

Technology and economics associated with total energy 
systems are discussed. These systems employ a primary source of 
energy, such as oil, natural gas, or solar heat to provide com- 
prehensive energy requirements in the form of light, heating, cool- 
ing, air conditioning, drying, process heat, and power for an indus- 
trial plant or for a commercial or public building. Included are 


schemes for electricity generation, waste heat recovery, and direct 
power drive of mechanical equipment coupled to a prime mover. 
Abstracts primarily pertain to Modular Integrated Utility Systems 
(MIUS) technology as applied to residential complexes; a few ab- 
stracts deal with MIUS technology for military facilities and com- 
mercial buildings. Topic areas cover social costs, energy conserva- 
tion potential, and the use of solar energy in total energy systems. 
(Contains 46 abstracts) 


13913 (NTIS/PS—76/0275 ) Total energy systems for buildings 

(citations from the Engineering Index Data Base). Report for 

1964—Feb 1976. Hundemann, A.S. (National Technical Informa- 

tion Service, Springfield, Va. (USA)). Apr 1976. 60p. NTIS 
.00 


$25.00. 

See also NTIS/PS—76/0274. 

Technology for total energy systems as applied to residential 
complexes and industrial plants is discussed. These systems employ 
a primary source of energy, such as oil, natural gas, or solar heat 
to provide comprehensive energy requirements in the form of light, 
heating, cooling, air conditioning, drying, process heat, and power 
for an industrial plant or for a commercial or public building. In- 
cluded are schemes for electricity generation, waste heat recovery, 
and direct power drive of mechanical equipment coupled to a 
prime mover. Modular Integrated Utility Systems (MIUS) are 
covered, including studies on gas turbines for use in MIUS systems, 
and computerized simulation studies. (Contains 55 abstracts) 


13914 (PB—245137) Exploring space conditioning with varia- 
ble membranes. for 1 Jan 1974—30 Apr 1975. Johnson, 
T.E.; Wellesley-Miller, S.; Chahroudi, D.; Brooks, J.; Wagner, S. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Architecture). Apr 1975. 117p. NTIS $5.25. 

Recently many architects and engineers interested in reduc- 
ing the energy required to heat and cool building interiors have 
turned to manipulating the thermophysical properties of the build- 
ing skin in order to achieve flexible control of radiant and con- 
ducted heat losses and gains. Recent developments that gave the 
concept of variable building skins a boost formed the basis for an 
inquiry into generalized variable membrane designs that could be 
applied to a variety of building types. The project is concerned 
with concept development and feasibility studies, and documents 
findings in the following areas: (1) generalized design criteria and 
performance specifications for variable membranes; (2) physical 
principles; (3) theoretical solutions as determined by morphologi- 
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cal analysis; (4) feasible solutions based on theoretical and empiri- 
cal findings; (5) test assembly design and evaluation; (6) actual 
structures utilizing these concepts; and (7) related projects of the 
MIT Solar Energy Lab. 


13915 (PB—245422) Energy use in the contract construction 
industry. Final report. (Tetra Tech, Inc., Arlington, Va. (USA)). 
18 Feb 1975. Contract DI-14-01-0001-1664. 185p. (TETRAT- 
A—412-75-011-F). NTIS $7.00. 

See also Appendix A, PB—245423 and Appendix B, 
PB—245424. 

An analysis was made of energy use in the contract con- 
struction industry to determine the amount of energy used and the 
potential impact that national energy shortages woud have on the 
industry. Analysis includes building construction, heavy construc- 
tion, and special trades. The overview is composed of a discussion 
of the industry structure, energy use, intraindustry variations, ener- 
gy supply, and substitutability and conservation of fuels. Contrac- 
tors in the following industries are analyzed: single-family housing; 
residential building; industrial building; nonresidential construction; 
highway and street; bridge, tunnel, and elevated-highway; water- 
works, sewer, pipeline, communication line, and power line; heavy 
construction, swimming pool and fence; and special trades. 


13916 (PB—246184) NBSLD, computer program for heating 
and cooling loads in buildings. Final report. Kusuda, T. (National 
Bureau of Standards, Washington, D.C. (USA). Center for Build- 
ing Technology). 1 Nov 1974. 412p. (NBSIR—74-574). NTIS 
$11.00. 

A comprehensive computer program called NBSLD, the Na- 
tional Bureau of Standards Load Determination program, was 
developed at NBS to reflect the time change of the many building 
parameters which are pertinent to accurate estimation of energy 
usage for heating and cooling. Current status of heating and cool- 
ing load techniques is reviewed. Of general interest are unique fea- 
tures of NBSLD which are not available in existing computer pro- 
grams. A summary of various subroutines of NBSLD is given along 
with the detailed procedures for them. These subroutines con- 
stitute the recommended subroutine algorithms of the ASHRAE 
Task Group on Energy Requirements. Complete FORTRAN listing 
of NBSLD and data preparation forms are given for those who 
wish to use the program. The NBSLD computation is on the basis 
of the detailed solution of simultaneous heat balance equations at 
all the interior surfaces of a room or space. Transient heat conduc- 
tion through exterior walls in the interior structures is handled by 
using conduction transfer functions. The use of heat balance equa- 
tions, although time consuming in calculation, can avoid the 
vagueness and uncertainties inherent in the more popularly used 
weighting factor approach. In addition, it is more accurate for a 
specific building design. 


13917 Technical and economic aspects of potential U.S. district 
heating systems. Karkheck, J.; Beardsworth, E.; Powell, J.R.° 
(Brookhaven National Lab., Upton, NY). pp 1669-1674 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

District heating on a large scale utilizing waste heat from 
steam electric generating plants is shown to be an economically at- 
tractive means to conserve up to 840 million barrels of crude oil 
per year. Detailed analyses of nine U.S. urban areas including pro- 
jected heat costs are presented. In addition, projections of nation- 
wide levels of implementation of district heating systems are 
discussed. Results show that 36% of the current population can be 
served through district heating with maximum unit heat cost equal 
to the effective cost of imported crude oil. 


13918 District heating: methods and systems. Diskant, W. pp 
1675-1682 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. Ul. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

District heating plant design and economics are discussed. A 
steam plant and a high temperature water plant is compared in 
design details and costs. The methods of high temperature water 
system pressurization and pumping arrangements are pointed out. 
The advan of thermal storage inherent in a water system are 
demonstrated. The possibility of partially converting an existing 
steam plant to a water system by means of a direct contact 
Cascade heat exchanger is described to show that economies of 
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transmission and distribution can be obtained from currently 
operating steam facilities. The thermal liquid heating technology 
potential, so far largely used in industrial process heating applica- 
tions where temperatures to 600°F can be generated without the 
high accompanying pressures associated with steam, are explored 
in relation to district heating. 


13919 Estimation of target degree-day densities for buildings. 
Gargus, A.G.; Shull, H.E.; Essenhigh, R.H. (Pennsylvania State 
Univ., University Park). pp 1688-1694 of In Eleventh intersociety 
energy conversion engineering conference. Vol. II. New York; 
American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

To evaluate energy flow measurements in buildings, a sim- 
ple lumped-parameter model of a building was analyzed to provide 
estimates of target (minimum) energy use. The analysis considers 
conductive heat losses through the building envelope and heat 
losses by convection through the structure. Available data sources 
indicate that a target energy dissipation rate is about one BTU per 
cubic foot degree-day for a building with only minimum loss by 
convective air change. In many buildings, convective losses may be 
50 to 90% of the total heat loss. Energy consumption can exceed 
ten times target values. A building’s thermal integrity can be 
represented by comparing its actual energy density with a target. 
The savings in energy realizable by reducing air change rates 
toward target values are clearly evident from a building's position 
(‘‘relative demand’’) on its ‘building factor line’. 


RESIDENTIAL 
REFER ALSO TO CITATION(S) 13784, 13796 


13920 (AD-A—014952) Fuel selection study for Fort Leonard 
Wood, Missouri. Volume 2. Final report. (Zurheide-Herrmann, 
Inc., St. Louis, Mo. (USA)). May 1975. Contract DACA45-74-C- 
0200. 128p. NTIS $5.75. 

See also Volume 1, AD-A—014951. 

The objectives of the Fuel Selection Study for Fort Leonard 
Wood, Missouri were: (1) to evaluate specified sources of heating 
energy - electric or fuel oil, and the necessary associated conver- 
sion work for meeting the heating requirements of selected 
buildings at Fort Leonard Wood, Missouri; and (2) to determine 
the impact on energy usage and cost savings which would result 
from increasing insulation levels in the building under review. The 
buildings considered in this study included 2,862 family housing 
units, 5 Bachelor Officers’ Quarters, an Enlisted Women’s Bar- 
racks, the Medical Detachment Building, and the Heating Plant 
supporting the main Fort laundry. 


13921 (CONF-751119—4) Evaluation of engine-driven heat 
pump systems of small capacities. Wurm, J.; Panikker, G.P.K. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1975. 28p. In- 
stitute of Gas Technology, Chicago, IL. 

From Symposium on environment and energy conservation; 
Denver, Colorado, USA (3 Nov 1975). 

One generally recognized and immediately available method 
for conserving the energy used for space conditioning is the heat 
pump. Studies have shown that among heat pumps, those with cer- 
tain component characteristics could greatly increase the energy 
savings usually resulting with heat pumps. One such preferred 
system recognizes the special operating requirements of a small 
air-to-air heat pump by utilizing an onsite gas-operated prime 
mover as the driver. The results of performance evaluations of 
various systems of this type are discussed, and the consequences of 
operating residential Rankine and Brayton heat pumps driven by 
Otto, Stirling, Brayton, and Rankine power subsystems are 
analyzed. Since some of the candidates have already reached the 
level of hardware testing, their characteristics are known. These 
known characteristics and the predicted characteristics are applied 
to machines with two types of capacity modulation where the 
onsite recovery of the engine’s rejected heat is used in the heating 
mode. The results show that when compared with an electrically 
driven, residential heat pump applied to a typical house heat load, 
the air-to-air heat pump driven by an onsite gas-operated prime 
mover exhibits superior performance (in terms of seasonal COP), 
and a possibility of meeting comfort conditions over a wider range 
of ambient temperatures, especially for the heating mode. 


(N—75-27567) Space and energy conservation housing 
prototype unit development. Final report, Apr—Aug 1975. 
Sunshine, D.R. (Hampton Inst., Va. (USA)). Aug 1975. 5SOp. 
(NASA-CR— 143201). NTIS $3.75. 


ERA VOL. 2, NO. 6 


Construction plans are discussed for a house which will 
demonstrate the application of advanced technology to minimize 
energy requirements and to help direct further development in 
home construction by defining the interaction of integrated energy 
and water systems with building configuration and construction 
materials. Housing unit designs are provided, and procedures for 
the analysis of a variety of housing strategies are developed. 
(GRA) 


13923 (PB—244981) Attitudes and behavior of residence in 
all-electric homes. Rappeport, M.; Labaw, P. (Opinion Research 
Corp., Princeton, N.J. (USA)). Nov 1974. Contract DI-14-01- 
0001-1714. 16p. NTIS $3.25. 

See also PB— 244982. 

A report is given as part of a series of studies dealing with 
general public behavior and attitudes. Specifically, it concentrates 
on residents of all-electric homes. The report is based upon 100 
personal interviews conducted among residents in two all-electric 
communities in West Chester, New York, and was compiled to 
determine in what way higher electric rates have affected behavior, 
and to learn whether residents are responding to higher rates 
through organized political action. The study takes into account 
the following: construction of the home; cost of heating; amount of 
yearly heating bill, total electric cost during the past 12 months; 
incidence of TV sets; and political action of residents outraged 
over increased electrical rates. 


13924 (PB—250148) Project Retro-Tech. Teacher's kit for 
course on home winterization. Teacher's guide, charts for visuals, 
student's manual, student's job book. Hill, R.; Kittridge, C.W.; 
Smith, N. (Maine Univ., Orono (USA)). Jun 1975. Contract FEA- 
C-04-50084-00. 172p. NTIS $6.75. 

Also available as Conservation Paper 28C and Conservation 
Paper 28D. 

A report is given which promotes the use of known retrofit 
technology to improve thermal characteristics and conserve energy 
in residential housing. The course is intended for either of two au- 
diences: (1) for work-crew supervisors to train community services 
groups in utilizing retro-fit technology in residential housing under 
government-aided winterizing programs, and (2) for vocational and 
avocational training of youths and adults enrolled in both ac- 
credited and non-accredited construction trade programs. 


13925 Detailed geographic analysis of residential energy con- 
sumption. Alereza, T.; McCarthy, P.; Bernstein, H.; Miller, M. 
(Hittman Associates, Inc., Columbia, MD). pp 1703-1710 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Based on data collected in ten major cites in the US., 
representative versions of the single-family, townhouse, and low- 
rise residential buildings are presented. The representative 
buildings illustrate the regional variations in building materials use, 
layout, and construction practices in the ten geographic areas. The 
hourly heating and cooling loads are calculated using the time- 
response method, for each characteristic building type in each of 
the ten locations considered (Atlanta, Boston, Chicago, Denver, 
Houston, Los Angeles, Miami, Minneapolis, St. Louis, and San 
Francisco). These heating and cooling loads are calculated and 
presented for a typical weather year in each location. Load calcu- 
lations enable the comparison of heating and cooling load values 
for variations in geographic location and construction practices. 


OFFICE 


13926 (COO—2704-2) Air change measurements using a 
tracer gas technique. Doeffinger, R.C. (Pennsylvania State Univ., 
University Park (USA). Dept. of Architectural Engineering). Mar 
1976. Contract E(11-1)-2704. 74p. Dep. NTIS $4.50. 

The air change rate in a single story office building was 
measured using a tracer gas technique. The air change rate was 
determined by the rate of decay method using sulfur hexafluoride 
as the tracer gas. A total of eight tests were conducted within a 
forty-eight hour period under small temperature differences and 
wind velocities. Two different building conditions were in- 
vestigated: (1) supply ventilation fan on, producing a positive pres- 
sure in the building, and (2) supply ventilation fan off. Two sam- 
pling techniques were used: (1) multipoint sampling, (2) single- 
point return air sampling. From this research an effective 
technique was devel for calibrating portable gas chromato- 
graphs. For this particular building, tests showed that the single- 
point return air sampling technique compared favorably with the 
multi-point sampling technique. With the limited number of tests, 
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no empirical relationship between temperature difference, pressure 
difference and air change rate could developed, although cer- 
tain trends were established. 


13927 (PB—245183) Federal energy management program. 
Fiscal year 1975. Quarterly No. 2, Oct—Dec 1974. (Federal 
Energy Administration, Washington, D.C. (USA). Office of Energy 
Conservation and Environment). Jul 1975. IIp. 
(FEA/D—75/372). NTIS $3.25. 

See also PB—241856. 

Energy consumption of the 26 participating Federal units is 
monitored in two broad categories: (1) energy used in buildings 
and facilities; and (2) energy used to operate vehicles and equip- 
ment. Data also reflect consumption by type of fuel. 


SCHOOL 
REFER ALSO TO CITATION(S) 13855 


COMMERCIAL 


13928 (PB—245423) Energy use in the contract construction 
industry. Appendix A. Study - (Tetra Tech, Inc., 
Arlington, Va. (USA)). 18 Feb 1975. Contract DI-14-01-0001- 
1664. 179p. (TETRAT-A—412-75-011-APP-A). NTIS $7.00. 

See also Appendix B, PB—245424 and Final rept., 
PB—245422. 

Data are reported describing the activity of the contract 
construction industry expressed in terms of the dollar value of con- 
struction. A prime requirement of the methodology employed was 
the development of a traceable relationship between the dollar 
value of construction activity and the type of construction, geo- 
graphical area of construction, and the energy consumed during 
construction. The basic methodology used to estimate fuel and 
energy use for representative construction projects involved the 
following: postulating representative construction projects of at 
least three sizes for each division of the industry; identifying ener- 
gy-consuming equipment required for each project and determin- 
ing fuel and energy consumption rates for each equipment type; 
estimating hours of operation for each type of equipment; and esti- 
mating fuel and energy use for each project by combining the 
results of the above two steps. Portions of this document are not 
fully legible. 


13929 (PB—249470) A study of the physical characteristics, 
energy consumption, and related institutional factors in the com- 
mercial sector. Final report. Berstein, H.M.; McCarthy, P.M. 
(Hittman Associates, Inc., Columbia, Md. (USA)). Dec 1975. 
Contract FEA-C-04-5 1888-00. 199p. (HIT—630). NTIS $7.50. 

A report is given discussing: physical characteristics of ex- 
isting commercial buildings in Baltimore, Maryland and Denver, 
Colorado; energy consumption of existing buildings in Baltimore; 
institutional factors related to constructing and/or operating more 
energy efficient commercial buildings; policy options and their 
feasibility for inducing energy conservation through retrofit. 


TRANSPORTATION AND PROPULSION 


AIR AND AEROSPACE 


REFER ALSO TO CITATION(S) 13769, 13868, 13927, 13952, 
13959, 13962, 14030 


13930 (AD-A—021079) Feasibility study of C-141A fuel con- 
Final 


servation through aft c. g. operations. jun—Dec 1975. 
Peele, J.R. (Lockheed-Georgia Co., Marietta (USA)). Dec 1975. 
Contract F33615-75-C-3155. 133p. NTIS $6.00. 

This report is a feasibility study of the potential fuel savings 
resulting from the operation of the C-141 aircraft loaded and 
flown in a more aft c.g. condition than has been practiced in past 
operations. The study included a survey of actual operations at 
Charleston and Travis Air Force Bases, a review of C-141 aircraft 
loading histories taken from Weight and Balance Clearance Form 
F data, and analyses of changes in cruise drag, handling qualities 
and flight controls, fuel management sequencing, and service life 
associated with the operation of the C-141 aircraft at the most-aft, 
currently-authorized c.g. position and beyond this position. Results 
are presented in terms of c.g. operational limits and associated 
fuel/cost savings. (GRA) 


RAILWAY 


REFER ALSO TO CITATION(S) 13953, 13954, 13955, 13962, 
13986 
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LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 13727, 13777, 13778, 13927, 
13951, 13956, 13957, 13961, 13962, 13963, 13964, 13965, 
13968, 13987, 13999, 14000, 14022 


13931 (PB—244473) Joint strategies for urban transportation, 
air quality, and energy conservation. Joint action programs. Krzycz- 
kowski, R.; Henneman, S.S.; Hudson, C.L.; Putnam, E.S.; Thiesen, 
D.J. (Interplan Corp., Santa Barbara, Calif. (USA)). Dec 1974. 
Contract N00140-74-C-6026. 378p. NTIS $10.25. 

Pre d in cooperation with Naval Underwater Systems 
Center, Newport, R.I. 

An integrated approach is given for resolving problems 
created by traffic congestion, air pollution, and petroleum 
shortages. In Part 1, the basic relationships among the strategies 
and actions are summarized in a matrix display. Each item is 
ranked to access its impact on six subgoals, or phenomena, in the 
near or long term: improved auto alernatives; improved vehicular 
flow; reduced auto use; reduced travel demand; reduced vehicular 
emissions; and reduced vehicular petroleum consumption. Two 
synergistic joint action programs are presented. Part II contains an 
information review of experience, impacts on goals (mobility, air 
quality, energy conservation), and an overall evaluation of 54 
specific actions. 


13932 (PB—245012) The effect of the fuel shortage on travel 
and highway safety. Technical report. Cerrelli, E.C. (National 
Highway Traffic Safety Administration, Washington, D.C. (USA)). 
Aug 1975. 63p. (DOT-HS—801715). NTIS $4.25. 

The basic objective of the report given is to bring together 
the information which has become available on the effect of the 
most recent fuel shortage. Estimates of the derived safety benefits 
and fuel conservation are presented in the report and are based on 
a large body of data for both years 1973 and 1974. Major empha- 
sis is placed in assessing the safety and conservation effects of the 
55 mph national speed limit. A limited list of both qualitative and 
quantitative conclusions are also included. 


13933 (PB—247146) Ridesharing and the Knoxville com- 
muter. Final report. Davis, F.W. Jr. (Tennessee Univ., Knoxville 
(USA). Transportation Center). Aug 1975. Contract DOT-OS- 
40096. 3: 3p. (TCUT—1-75). NTIS $9.75. 

Contents: Profile of the Knoxville commuter; Public com- 
muter transportation in Knoxville; Commuter carpooling in Knox- 
ville; Analysis of the Knoxville transportation; Analysis of the im- 
pact of ridesharing on West Knox, Kingston Pike, I-40 corridor; 
Economics of ridesharing; Institutional and legal considerations; 
Suggested traffic improvements to support a comprehensive 
rideshare program. 


SEA AND WATER 


REFER ALSO TO CITATION(S) 13958, 13960, 13962, 13976, 
14009, 14030 


PIPELINE 
REFER ALSO TO CITATION(S) 13962 


INDUSTRY 
REFER ALSO TO CITATION(S) 13772, 13782, 13844, 13849 


13934 (NTIS/PS—76/0404) Energy conservation. Part III. In- 
dustry (a bibliography with abstracts). Report for 1964—May 
1976. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). May 1976. 73p. NTIS $25.00. 

Updates NTIS/PS—75/214, and COM—74-11138. 

Potential methods of conserving energy, including fuel and 
materials substitutions are considered for various industries. Many 
abstracts deal with reports that also cover processes used and 
amount of energy consumed by the industry. Industries covered in- 
clude food, paper, chemical, cement, metals, petroleum refining, 
contract construction, synthetic rubber, plastics, drug manufactur- 
ing, and stone, clay, and glass. (Contains 68 abstracts) 


13935 Food-related energy requirements. Hirst, E. (Oak Ridge 
National Lab., TN). Science; 184: 134-138(12 Apr 1974). 

The quantities of energy required to grow, process, trans- 
port, wholesale, retail, refrigerate, and cook food in the United 
States for the year 1963 are discussed, and data available for that 
year are used to estimate the annual energy consumption for food 
during the period 1960 to 1970. Energy requirements per unit of 
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food energy and of food protein are computed for the major food 
groups. The total energy used by the U.S. food cycle is calculated 
to be about 12 percent of the national energy budget. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 13805, 13845 


MATERIALS 
REFER ALSO TO CITATION(S) 14248 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 13774, 13779 


13936 (TID—27171) Characterization of the potential users of 
microwave-vacuum grain dryers. (Peat, Marwick, Mitchell and Co., 
Washington, D.C. (USA)). 24 Sep 1976. Contract E(49-18)-2436- 
TAS-2. Sip. Dep. NTIS $4.50. 

Basic information is presented regarding the potential users 
of the microwave grain dryers. This information will be used to 
characterize the investment decision process in the grain industry 
and to estimate the rate of implementation of such dryers as- 
sociated with various financial incentive programs, the cost of 
these programs to the government, and the resulting energy 
savings. Corn was selected to represent all grain, because it ac- 
counts for the largest portion of grain dried in the United States. 
The identification and characterization of potential users in a com- 
mercial setting are emphasized. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 12904, 13950 


13937 (AD-A—022079) Absorption air conditioning. Techni- 
cal report. Hedman, P. (Midland Coal Co., Trivoli, Ill. (USA)). 
Aug 1974. Contract N00014-74-C-0348. 21p. (TETRAT-A—642- 
75-130). NTIS $3.50. 

NOS, Indian Head has proposed a study of steam absorption 
air conditioning. The utilization of waste steam for absorption air 
conditioning of Navy facilities is discussed and absorption and 
compression systems compared. Accordingly, the specific study 
and costs for the singular application at NOS, Indian Head is not 
discussed. Instead, a general discussion of absorption versus com- 
pression air conditioning is presented. (GRA) 


13938 (NTIS/PS—76/0278) Waste heat utilization. Volume 2, 
1975—March 1976 (citations from the Engineering Index Data 
Base). Report for 1975—Mar 1976. Hundemann, A.S. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1976. 
76p. NTIS $25.00. 

See also NTIS/PS—76/0276. 

Recovery of waste heat from industrial process plants, elec- 
tric power plants, buildings, and incineration of wastes is covered. 
Emphasis is on energy conservation in industrial plants. Included 
are studies of waste heat boilers and the use of waste heat for ir- 
rigation, sewage treatment, odor control, desalination, and heating. 
(Contains 71 abstracts) 


13939 (PB—245059) The development and testing of a novel 
high-temperature ceramic recuperator. Laws, W.R.; McChesney, 
H.R.; Winkworth, D.A.; Morris, E. (British Steel Corp., Sheffield). 
Aug 1975. 21p. (CEL/CE—14/75). NTIS $3.25. 

Energy consumption in a large integrated steelworks is 
described. Large quantities of energy are lost in the form of high- 
temperature thermal effluents, even from plants where waste heat 
recovery is already practiced. A short survey of traditional designs 
of ceramic and metallic recuperators highlights performance 
limitations of existing plant. The development of a new design of 
ceramic recuperator for operating with waste gas temperatures of 
up to 1300C is described. The development program is briefly 
mentioned, referring to theoretical computer model studies and the 
testing of components. The design of a prototype ceramic recu- 
perator for an oil-fired soaking pit is described, and preliminary 
results are given. Potential applications are discussed. 


13940 Sulfuric acid plant Rankine cycle waste heat recovery. 
Lewis, G.P. (Allied Chemical tee Morristown, NJ); Smith, R.D.; 
Harkness, W.P.; Yamada, M.; Ichiki, N. pp 1182-1186 of In 
Eleventh intersociety energy conversion engineering conference. 
po ng New York; American Institute of Chemical Engineers 

). 

From 11. intersociety ener; 
ference; State Line, Nevada, Unit 
Sep 1976). 

See CONF-760906—P2. 


conversion engineerin con- 
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The recovery of low level waste heat using Rankine cycle 
technology has received renewed interest in light of the energy cri- 
sis. Allied Chemical Corporation and Ishikawajima-Harima Heavy 
Industries Company, Ltd., are jointiy pursuing the installation and 
operation of a nominal 500 kW Rankine cycle power plant. The 
waste heat source selected is sulfuric acid at 240°F, and the system 
will be installed at the Allied Chemical North Claymont, Delaware, 
Works. The generated electricity will be utilized directly at the 
plant site. Complete technical and economic details regarding the 
system, the specific hardware, and choice of working fluid are 
given. Financial analysis is discussed to illustrate the anticipated 
profitability of the project. A detailed schedule is presented, in- 
cluding a one-year demonstration period. 


RECYCLING 


13941 (AD-A—017792) Army utilization management of 
metallic materials. Final report. Abbott, K.H. (Army Materials and 
Mechanics Research Center, Watertown, Mass. (USA)). Oct 1975. 
85p. (AMMRC-MS—75-8). NTIS $5.00. 

Twenty metallic materials are reviewed in terms of: (1) 
geologic abundance in context with their current use and an- 
ticipated demand; (2) possible substitutes for those which may be 
in short supply; (3) those abundant materials which are currently 
underutilized; (4) conservation of these materials within the DoD; 
and (5) the potential for improved recycling. Recommendations 
are made to improve materials conservation and management 
technology. (GRA) 


ELECTRIC POWER 


BUILDINGS 


13942 (THE/GENP—127) World electricity supplies. Quanti- 
ties and SI units. General pub. (British Standards Institution, Lon- 
don). 1974. Vp. NTIS $5.04. 

2 charts. 

Two charts give information on: (1) the household, com- 
mercial, and industrial supply voltages used in 148 countries; and 
(2) quantities and SI units (International System of Units) used for 
electromagnetic radiations and light, in atomic and nuclear 
physics, in nuclear and ionizing radiations; for electricity, mag- 
netism and induction, impedance, and power; for dynamics and 
statics, deformation phenomena and friction; for temperature, heat 
and heat transfer; for space and time, periodic and related 
phenomena; and in physical chemistry and molecular physics. 


13943 New concept for improving thermoelectric heat pump ef- 
ficiency. Buist, R.J.; Fenton, J.W.; Lee, J.S. (Borg—Warner Ther- 
moelectrics, Des Plaines, IL). pp 1619-1622 of In Eleventh inter- 
society energy conversion engineering conference. Vol. II. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Thermoelectric systems using parallel flow, crossflow, or 
counterflow of the fluid streams have been designed and built, but 
their performance has been insensitive to flow arrangement 
because of the use of one-piece and essentially isothermal heat 
exchangers on the thermoelectric junctions. Thus, none of these 
designs have capitalized on the sensitivity of the thermoelectric 
coefficient of performance to the junction temperature differences 
and the smaller differences possible with counterflow. In the im- 
proved design, the system is broken down into discrete sections 
which heat or cool the input fluid in stages. The system operates as 
several discrete heat pumps each doing only a smaller portion of 
the cooling without sacrificing the final outlet temperature. Thus 
the junction temperature difference for each thermoelectric heat 
pump in the system is less than that with conventional one-piece 
heat sink designs. Consequently, the coefficient of performance or 
"cooling efficiency’’ of the sectioned system is significantly im- 
proved. 


INDUSTRY 
REFER ALSO TO CITATION(S) 13774 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 12688, 12696, 14524, 14797 
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13944 (PB—242576) Technical and economic evaluation of 
recycled industrial secondary products for the preparation of 
synthetic highway building (IU Conversion Systems, 
Inc., Philadelphia, Pa. (USA)). Jul 1974. 73p. NTIS $4.25. 

The results and tabulated data are given of a study of the 
supply and proposed use of lime fly ash sulfate sludge composi- 
tions as a substitute for conventional road building materials. It 
was found that this use would be economically feasible and en- 
vironmentally beneficial. Pollution problems would be solved, and, 
at the same time, highway construction material would be provided 
within the state of West Virginia. 


13945 (PB—243028) A study of the feasibility of requiring the 
Federal Government to use retreaded tires. Final report. Rains, 
W.A.; Williams, D.E. (Smithers Scientific Service, Inc., Akron, 
Ohio (USA)). May 1975. Contract EPA-68-01-2906. 128p, NTIS 
$5.75. 

Tires, which represent only 1.5% of municipal solid waste, 
pose a special solid waste problem because tires are difficult to 
dispose of by conventional methods. A partial solution to this 
problem can be achieved through the reduction of tire waste. One 
waste reduction option suitable for this is retreading. A review is 
given of the areas pertinent to retreading, including the mechanics 
of tire retreading, the performance of retreaded tires, improving 
retreadability, and the economics of retreading. The feasibility of 
requiring the Federal Government to use retreaded passenger tires 
is then evaluated. The solid waste and energy benefits that would 
be derived by both the Federal Government and the general public 
through the use of retreaded passenger tires also are examined. 


13946 (PB—245084) Neutralization of excess sulfuric acid 
with reverberatory slag. Progress report, 15 Jun 1973—15 Jun 
1975. Twidwell, L.G. (Montana Coll. of Mineral Science and 
Ly aaa Butte (USA)). 1974. S6p. (Mont/Tech—6/74). NTIS 
$4.25. 

In their efforts to meet the limitations on furnace sulfur 
emissions, copper, lead, and zinc smelters are producing sulfuric 
acid. When they have produced more than they can sell, they must 
dispose of excess in an environmentally acceptable manner. The 
proposed process offers a method whereby another large volume 
throwaway product, slag, can be used to neutralize the excess acid. 
The research in progress has demonstrated that metal values can 
be effectively extracted from copper reverberatory slags by sulfuric 
acid treatment. Optimum conditions for metal value recoveries 
have been established for a leach, residue roast procedure, i.e., 
greater than 90% Cu extraction, 85-95% Zn extraction. Other 
treatment techniques are currently being investigated and experi- 
mental progress is reported. (GRA) 


13947 (PB—245098) Neutralization of excess sulfuric acid 
with reverberatory slag. Progress report, Jun 1973—Jun 1974. 
Twidwell, L.G. (Montana Coll. of Mineral Science and Technolo- 
gy, Butte (USA)). 1974. 56p. (Mont/Tech— 1/75). NTIS $4.25. 

In their efforts to meet the limitations on furnace sulfur 
emissions, copper, lead and zinc smelters are producing sulfuric 
acid. Future projections predict an excess of this acid which must 
be disposed of in an environmentally acceptable manner. The 
proposed process offers a method whereby another large volume 
by-product, slag, can be used to neutralize the excess acid. The 
laboratory research study has demonstrated that metal values can 
be effectively extracted from copper reverberatory slags by sulfuric 
acid treatment. Optimum conditions for metal value recoveries 
have been established for a leach, residue roast procedure. Extrac- 
tion of greater than 90%Cu, 85-90%Zn has been demonstrated 
using this technique. A disadvantage is that iron sulfate solution is 
produced and must be treated in an environmentally acceptable 
manner. A second treatment technique has been studied that 
produces no liquid waste and very little gaseous sulfur oxide emis- 
sions (greater than 90% sulfur retention). This technique is a 
leach-lime-roast. (GRA) 


13948 (PB—246985) Characterization of high temperature in- 
cinerator Rue, J.W.; Ings, J.B. (Rutgers--the State Univ., 
New Brunswick, N.J. (USA). School of Ceramics). Jun 1975. 76p. 
NTIS $5.00. 

The objective of this project was to evaluate high tempera- 
ture incineration as a potential solution to the management of mu- 
nicipal refuse. This potential is manifested in established major ad- 
vantages, such as up to 97.5 percent volume reduction, separation 
in the molten state to a metal and glass residue and reduction of 
pollution problems. The full potential of high temperature in- 
cineration can be realized if the residue is considered a raw 
material resource for conversions to useful metallic and ceramic 
products. To achieve such a realization the metallic and glass 
residue must be characterized in terms of process variables. A 
number of process variables were screened that could alter the 
final material properties of the metal and glass residue. Such varia- 
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bles were combustion atmosphere, garbage composition, incinerat- 
ing temperature, and length of ok The most important of these 
variables were investigated in terms of their effect on measured 
chemical, physical, and microstructure properties. (GRA) 


13949 (PB—247111) Recycling of compost in Dane, Green, 
and Rock Counties, Wisconsin by to land. Hill, G.A.; 
Lee, G.B. (Wisconsin Univ., Madison (USA). Inst. for Environ- 
mental Studies). Aug 1975. 33p. (IS—51). 
Disposal of solid wastes has become a nationwide problem 
of increasing p rtions during the last several decades. While 
wing concern for protection of the environment has resulted in 
improvements in the processing of solid wastes and their disposal, 
the basic problem of disposal still remains. A report is given of one 
part of an interdisciplinary study of solid waste disposal in the 
three-county area of Dane, Green, and Rock Counties, Wisconsin. 
The study focused on various alternatives for the utilization of 
wastes by recycling rather than disposal. Compost is seen to con- 
tain small but significant amounts of nutrient elements that are 
beneficial for plant growth. The suitability of individual tracts of 
land for recycling of compost is discussed. 


13950 Sludge drying and incineration. Larger, D. (Eau et As- 
sainissement-SOCEA, Rueil-Malmaison, France). pp 161-172 of In 
Seventh international conference on water pollution research. 
Technical papers. Jenkins, S.H. (ed.). Oxford; Pergamon Press 
Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

A new process for the joint incineration of sewage sludges 
and domestic refuse is described and justified. The process in- 
cludes three operations: The domestic refuse is burned; heat from 
this combustion is used to dry the sludge; and finally, the dried 
sludge is ignited and burned by means of the volatile matter from 
the refuse incinerator furnace. Equipment developed for this 
process is described. It is claimed that the system is feasible, sim- 
ple, flexible in capacity, efficient in heat reclamation, and non-pol- 
luting. (LCL) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


13951 (AD-A—023421) The development of a transportation 
demonstration project in a military community. Part I. Report and 
action plan. Technical report, Jan—Dec 1975. Duffey-Armstrong, 
M.; Roddin, M.; Skidmore, S.; Milbergs, E. (Stanford P~s=arch 
Inst., Menlo Park, Calif. (USA)). Dec 1975. Contract NOGu14-75- 
C-0568. 88p. NTIS $5.00. 

See also Part II, AD-A*023422. 

Research is described on the development and application 
of a cooperative transportation planning process between the Navy 
and local adjoining communities in Tidewater, Virginia. Navy par- 
ticipation in passenger transportation is investigated from the per- 
spective of ongoing programs in environmental protection, land- 
use planning, and energy conservation. SRI recommends 5 prin- 
cipal steps to initiate a cooperative transportation process: un- 
derstanding the Navy-Community Transportation problems; 
developing a cooperative planning process, preparation and imple- 
mentation of a transportation action plan; and technical assistance 
during implementation. On the basis of this approach, the Tide- 
water case-in-point demonstration project reveals a number of the 
key elements that contribute to initiating a successful transporta- 
tion process. These include: early involvement of both the key 
stakeholders in the community and the Navy; formation of an ad 
hoc advisory committee for initiating the study and establishing 
overall objectives; development of a tool for action (the 5-year in- 
termodal transportation action plan); and finally, official endorse- 
ment of the program by both the community and the Navy. 


13952 (N—75-31041) Survey 
air transportation 


of projected growth and 

, 1975—1985. Williams, L.J.; 

Wilson, A. (National Aeronautics and Space Administration, Mof- 

fett Field, Calif. (USA). Ames Research Center). Aug 1975. 16p. 
(NASA-TM-X—62476). NTIS $3.25. 

Results are presented of a survey conducted to determine 


the current opinion of people working in air transportation de- 
mand forecasting on the future of air transportation over the next 
ten years. In particular, the survey included questions on future de- 
mand growth, load factor, fuel prices, introduction date for the 
next new aircraft, the priorities of problems facing air transporta- 
tion, and the probability of a substantial change in air transporta- 
tion regulation. The survey participants included: airlines, manu- 
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facturers, universities, government agencies, and other organiza- 
tions (financial institutions, private research companies, etc.). The 
results are shown for the average responses within the organization 
represented as well as the overall averages. 


13953 (NTIS/PS—76/0169) Railroad freight transportation (a 
bibliography with abstracts). Report for 1964—Feb 1976. Adams, 
G.H. (National Technical Information Service, Springfield, Va. 
(USA)). Mar 1976. 209p. NTIS $25.00. 

Supersedes NTIS/PS—75/322. 

Railway freight planning, management, forecasting, and 
facilities are cited. Investigations are reported of intermodal opera- 
tions, freight cars and components, yards, energy consumption, 
scheduling, competition, theft, and track engineering. Cost analy- 
sis, computer applications, and testing programs are discussed, 
along with operations and characteristics within specific regions. 
(This updated bibliography contains 204 abstracts, 106 of which 
are new entries to the previous edition. ) 


13954 (NTIS/PS—76/0170) Railroad management and 
planning. Volume 1. 1964—1973 (a bibliography with abstracts). 
Report for 1964—1973. Adams, G.H. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Mar 1976. 144p. NTIS 
$25.00. 

Many aspects of railroad management and planning are 
presented in a two volume bibliography. Studies of Government 
and regional planning, intermodal operations and comparisons, 
cost engineering, area operations such as the Northeast Corridor 
and several specific cities, and railway terminals are cited. Also 
discussed are safety, fire hazards, community and environmental 
relations, high speed transit, railroad abandonment, and crossings. 
Other topics are track-train dynamics, wheel-rail noise control, 
state-of-the-art and test cars, electrical energy, demand, commut- 
ing, and transportation models. Freight transportation and accident 
investigations are omitted. (This updated bibliography contains 
139 abstracts, none of which are new entries to the previous edi- 
tion.) 


13955 (NTIS/PS—76/0171) Railroad management § and 
planning. Volume 2. 1974—1976 (a bibliography with abstracts). 
Report for 1974—Feb 1976. Adams, G.H. (National Technical In- 
ne Service, Springfield, Va. (USA)). Mar 1976. 91p. NTIS 
$25.00. 

Supersedes NTIS/PS—75/321. 

Studies are presented of Government and regional planning 
concerning costs, terminals, intermodal systems, comparisons, 
safety, community relations, environmental impacts, railway aban- 
donment, and high speed systems. Other discussions include noise 
control, commuter services, demand characteristics, and transpor- 
tation models. (This updated bibliography contains 86 abstracts, all 
of which are new entries to the previous edition. ) 


13956 (PB—224586) Multiregional economic impacts of ener- 
gy and transportation policies. Report No. 8. Polenske, K.R.; Levy, 
P.F. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Urban Studies and Planning). Mar 1975. Contract DOT-OS-30104. 
128p. NTIS $5.75. 

See also PB—244587. 

A multiregional empirical analysis of energy and transporta- 
tion is given. The multiregional input-output (MRID) model for 
the United States can be used to analyze energy and transportation 
policies in general. A specific study deals with the economic in- 
teraction between electricity, coal, and freight transportation 
created by changes in the regional technologies of generating elec- 
tricity as well as alterations in the interregional shipments of coal. 
Recommendations are given for extending the MRIO data base 
and modifying the MJRIO model to increase its usefulness for the 
study of energy and transportation at the regional level. 


13957 (PB—245214) Energy conservation through urban 
transportation planning. Final report. Carrier, R.E. (Pennsylvania 
Transportation Inst., University Park (USA)). Mar 1975. 186p. 
(PTI—7515). NTIS $7.00. 

A large number of techniques for conserving energy in 
urban passenger transport are described. A systems approach for 
evaluating these simultaneously in order to formulate areawide 
passenger transportation energy policy is presented. It consists of a 
simple computer technique for estimating the conservation value 
of various schemes. The program is also of value in assessing the 
energy impact of individual energy conserving programs. Because 
only local planners are familiar with the economic, environmental, 
and political constraint on policy and programs, the tool is in- 
tended for use in urban regions. It is, however, written in general 
terms and as such, if used in all urban areas in the U.S., could 
offer realistic national estimates of urban passenger transportation 
energy requirements in the short term. 
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13958 (PB—246074) Inland waterway transportation. 
Broemser, G.M. (Transportation Research Board, Washington, 
D.C. (USA)). 1975. 40p. (TRB/TRR—S545). NTIS $2.00. 

A discussion is given of: (1) the role of waterways in the 
Nation’s transportation system; (2) the economic policy of water- 
way transportation; (3) transportation on inland waterways; (4) in- 
ternal and external shipping on the Great Lakes; (5) multipurpose 
projects on the Tennessee River; (6) maintaining the Nation’s 
waterways; (7) waterways as a system for operations and planning; 
and (8) personnel development for inland waterways. 


13959 (PB—246271) The economic impact of energy shortages 
on commercial air transportation and aviation manufacture. Volume 
1. Impact analysis. Final report. Gorham, J.E.; Gross, D.; Snipes, 
J.C. (Stanford Research Inst., Arlington, Va. (USA)). Jun 1975. 
Contract FEA-C-03-50033-00. 259p. NTIS $8.50. 

See also PB—246272. 

An evaluation is reported of the impact of the energy 
shortage on commercial air transportation and its related manufac- 
turing industries. An analysis is given of the forces of change at 
work in the air transportation industry relating to the energy crisis, 
both desirable and undesirable, that are likely to affect the way the 
industry does business, its efficiency or inefficiency in the use of 
fuel, the impact of continued fuel price increases, and the ability 
of the industry to use the most fuel-efficient aircraft presently or 
prospectively available. The cumulative impact of these factors af- 
fecting air transportation on the need for, number of, and timing 
of requirements for new aircraft is determined in order to assess 
the secondary impact on the aircraft, engines, and parts manufac- 
turing industries. 


13960 (PB—246602) Analysis of marine fuel consumption and 
sales. Final , 1970—1974. Binkley, J. (Webb Inst. of Naval 
Architecture, Glen Cove, N.Y. (USA). Center for Maritime Stu- 
dies). Aug 1975. Contract MA-2-4230. 38p. NTIS $4.00. 

Results are presented of a compilation and analysis of 
available marine fuel data. An estimate of the total fuel require- 
ments of the U.S. flag fleet is given and an analysis of marine fuel 
sales data is made covering sales to ships of all flags in U.S. ports. 
Trends of fuel consumption for the years 1970 to 1974 are given 
in tabular and graphical form, considering separately the type of 
fuel--residual or distillate--and the source--domestic or bonded 
(foreign). The total sales of fuel in U.S. ports to ships of all flags 
in 1973 are shown to have been about two-thirds of the overall 
U.S. fleet requirements. 


13961 (PB—247761) Effect of variation of speed limits on in- 
tercity bus fuel consumption, coach and driver utilization, and cor- 
porate profitability. Final report, Dec 1973—Jul 1974. Broderick, 
A.J.; Davis, P.; Leist, L.; Miller, H.; Klaubert, E. (Department of 
Transportation, Cambridge, Mass. (USA). Transportation Systems 
Center). Nov 1975. 138p. (DOT-TSC-OST—75-4). NTIS $6.00. 

The effect of speed limit and passenger load on fuel con- 
sumption was determined using actual intercity buses with simu- 
lated passenger loads over different types of terrain. In addition to 
road tests, laboratory type measurements were made on four inter- 
city buses. Studies were also made to ascertain the effect of 
reduced speed limits on maintenance and operations. 


13962 (PB—247790) A summary of opportunities to conserve 
transportation energy. Final report. Pollard, J.; Hiatt, D.; Rubin, D. 
(Department of Transportation, Cambridge, Mass. (USA). Trans- 
portation Systems Center). Aug 1975. 110p. (DOT-TSC-OST—75- 
22). NTIS $5.50. 

The report surveys the near term opportunities for energy 
conservation in passenger and freight transportation. The present 
(1972) transportation energy flows and modal efficiencies are 
characterized. A total of 35 possible conservation measures are 
discussed and ranked for effectiveness. Their potential fuel savings 
are projected for 1980 and 1990. 


13963 (PB—248777) Increased fuel economy in transportation 
systems by use of energy management. Volume II. Digital automo- 
tive propulsion simulator programs and description. Final report. 
Beachley, N.H.; Frank, A.A. (Wisconsin Univ., Madison (USA). 
Engineering Experiment Station). Dec 1974. Contract DOT-OS- 
30112. 337p. NTIS $10.00. 

See also PB— 248778. 

Computer simulation programs are developed to simulate 
the performance of current motor vehicles over all types of driving 
cycles. The simulation includes the effect of the dynamic interac- 
tions among the powerplant and drivetrain components, and is 
quite sophisticated so as to accurately predict the performance 
changes produced by a wide range of vehicle modifications. Two 
versions have been developed - a real-time hybrid computer simu- 
lation and an all-digital batch program. The simulation results 
agree very well with experimental data for fuel consumption and 
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NOX emissions. Better experimental transient emissions data are 
required, however, before it will be possible to accurately model 
HC and CO emissions. Simulation of vehicles with Continuously 
Variable Transmissions as a replacement for the current automatic 
transmission has shown that a considerable improvement in fuel 
mileage over present-day automobiles is ible. The report has 
been prepared in three volumes. Volume I contains the results and 
general discussion, Volume II is the complete documentation of 
the digital computer programs developed during the research ef- 
fort, and Volume III presents the additional programming informa- 
tion necessary for running the real time interactive hybrid com- 
puter simulations. (GRA) 


13964 (PB—248778) Increased fuel economy in transportation 
systems by use of energy management. Volume III. Real-time 
(hybrid computer) simulation program set. Final report. Beachley, 
N.H.; Frank, A.A. (Wisconsin Univ., Madison (USA). Engineering 
Experiment Station). Dec 1974. Contract DOT-OS-30112. 57p. 
NTIS $4.50. 

See also PB—248777. 

Computer simulation programs are developed to simulate 
the performance of current motor vehicles over all types of driving 
cycles. The simulation includes the effect of the dynamic interac- 
tions among the powerplant and drivetrain components, and is 
quite sophisticated so as to accurately predict the performance 
changes produced by a wide range of vehicle modifications. 
Volume III presents the additional programming information 
necessary for running the real time interactive hybrid computer 
simulations. (GRA) 


13965 (PB—248953) Fuel consumption of tractor-trailer 
trucks as affected by speed limit and payload weight. Final report 
Dec 1973—Jul 1974. Broderick, A.J. (Department of Transporta- 
tion, Cambridge, Mass. (USA). Transportation Systems Center). 
Nov 1975. 36p. (DOT-TSC-OST—75-3). NTIS $4.00. 

The effect of speed limit and payload weight on fuel con- 
sumption was determined in tests of tractor-trailer rigs. Two vir- 
tually identical vehicles were used, one loaded with a 28,000 Ib 
payload and the other carrying 42,000 Ibs; each was driven over 
two different sets of terrain on the Massachusetts Turnpike at 
simulated speed limits of 50, 55 and 60 mph. Onboard TSC obser- 
vers recorded data on tank-measured fuel consumption, trip 
average speed, etc. An analysis of the data led to several conclu- 
sions which are presented. (GRA) 


INTERNAL COMBUSTION ENGINES 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 12404, 13977, 14011, 14036 


13966 (PB—246157) Engine performance test of the Honda 
CVCC. Interim report. Marshall, W.F. (Energy Research and 
Development Administration, Bartlesville, Okla. (USA). Bart- 
lesville Energy Research Center). Sep 1975. Contract DOT-RA- 
75-10. 49p. NTIS $4.00. 

Data are presented which were obtained from a test of a 
prototype Honda CVCC, 90.8-cubic-inch, 4-cylinder engine. The 
data included are sufficient to establish the steady-state engine 
maps for fuel consumption and emissions (HC, CO, NOx) over the 
entire operating range. This test represents one of a series of 1975 
engines tested or to be tested. 


13967 (PB—251479) Stratified charge engines. Final report, 
Oct—Dec 1974. Withjack, E.M. (Department of T: rtation, 
Cambridge, Mass. (USA). Transportation Systems Center). Jan 
1976. 114p. (DOT-TSC-OST— 75-56). NTIS $5.50. 

A review is given of stratified charge concepts and engines, 
with emphasis on the important issues of exhaust emissions, fuel 
economy, and performance. Divided and open chamber designs 
are discussed. Potential improvements in exhaust emissions and 
fuel economy are considered in detail. Significant engine programs 
discussed include those of the Ford, Texaco, and compa- 
nies. Other variations are described as information is available. 
Results of programs for the test and evaluation of newly developed 
and modified conventional engines, particularly engines in test 
vehicles, are provided. 


13968 (PB—251767) Lean mixture testing and evalua- 
tion program. Volume III: I report, May—Dec 
1974. Dowdy, M.W.; Hoehn, F-W.: Vanderburg, T.G. (Jet Propul- 
sion Lab., Pasadena, Calif. (USA)). Nov 1975. Contract 
DOT/TSC-RA-74-38-TMP-0223. 84p. (JPL—5040-12(Vol. 3)). 
NTIS $5.00. 

See also PB—251766. 
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A report is given aimed at defining ne and demon- 
strating experimentally the potential of the ‘lean-burn concept.’ 
Fuel consumption and emissions data are obtained on the engine 
dynamometer for the baseline engine, and two lean-burn configu- 
rations of the same engine and data comparisons are made. In- 
dividual cylinder equivalence ratios are measured to evaluate the 
cylinder-to-cylinder distribution. Pressure-time traces from in- 
dividual cylinders are used to get information about ignition delay, 
combustion duration and cycle-to-cycle pressure variations. Fuel 
consumption and emissions data for one lean-burn configuration 
are obtained over the Federal Driving Cycle using a chassis 
dynamometer and the results are compared with the stock baseline 
results. Using experimental results and information from the exist- 
ing literature, the potential of the ‘lean-burn concept’ is assessed 
using the Blumberg-Kummer cycle analysis program. The appen- 
dices presents supplemental analysis methods, fuel economy and 
emissions test data, and a description of the instrumentation used 
in the testing and evaluation program. 


13969 Low emissions combustion engines for motor vehicles. 
Newhall, H.K. (Chevron Research Co., Richmond, CA). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 1, 15-37(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P1. 

As an alternative to installing exhaust treatment devices on 
conventional internal combustion engines, modification of the 
basic combustion process can, in principle, yield large reductions 
in vehicle exhaust emissions. Such modifications are the basis for 
operation of stratified charge engines of both open and 
prechamber types, as well as divided chamber or staged com- 
bustion engines, all of which have demonstrated advantages from 
the standpoint of emissions control. Additionally, continuous com- 
bustion systems as employed in gas turbine, Rankine, and Stirling 
cycle engine applications are amenable to modification for reduced 
emissions. A description is given of the technical principles com- 
mon to modification of the above combustion systems for low 
emissions. Exhaust emissions typical of each system are interpreted 
in terms of these combustion principles. Discussion is limited to 
combustion system behavior and does not include consideration of 
the overall merit of each of the various power plants for automo- 
bile application. 


DIESEL 
REFER ALSO TO CITATION(S) 12404, 13977, 14006, 14353 


13970 (PB—246725) A study of fuel economy and emission 
reduction methods for marine and locomotive diesel engines. In- 
terim report, Nov 1974—May 1975. Storment, J.O.; Wood, C.D.; 
Mathis, R.J. (Southwest Research Inst., San Antonio, Tex. (USA). 
Dept. of Engine and Vehicle Research). Sep 1975. Contract DOT- 
TSC-920. 118p. NTIS $5.50. 

Also pub. as Coast Guard Report no. CG-D-124-75. 

Results of the first phase of a two-part program to in- 
vestigate methods of improving fuel consumption and reducing ex- 
haust emissions for in-service diesel engines used as prime movers 
in locomotives and several classes of Coast Guard vessels are 
presented. The engines are large, medium-speed units with in- 
dividual cylinder displacements in excess of 150 cubic inches and 
power ratings from 2000 to 4000 brake horsepower. The study 
uses information that was obtained from the technical literature 
and from interviews with engine manufacturers, railroads, and en- 
gineering staffs of Coast Guard vessels. Several methods were in- 
vestigated for their potential to reduce fuel consumption and emis- 
sions within the constraint of maintaining adequate locomotive and 
vessel operating flexibility and engine life. These methods included 
the retrofit of engines with existing state-of-the-art components 
(e.g., injectors, governor, turbocharger) of improved design, the 
adjustment of injection timing, and changes in engine operating 
modes (speed-power points). The effects of engine wear and main- 
tenance on fuel consumption and emissions were investigated, as 
were the effects of ambient air properties (temperature, pressure, 
humidity). (GRA) 


13971 (PB—246742) Engine performance test of the 1975 
Chrysler Nissan Model CN633 diesel engine. Interim report. 
Marshall, W.F.; Stamper, K.R. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Sep 1975. 35p. NTIS $4.00. 

An engine test of the Chrysler-Nissan Model CN633 diesel 
engine was performed to determine its steady-state fuel consump- 
tion and emissions (HC, CO, NOx) maps. The data acquired are 
summarized. 
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13972 Application of the high speed diesel engine as a light 
duty power plant in Europe. Hind, C.J. (Perkins Engines Co., 
Peterborough, Eng.). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 1, 46-63(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P1. 

In Europe, the diesel engine has been used as an automobile 
and light van power plant for 40 years. The excellent fuel economy 
and reliability of the diesel attracted people who had to cover long 
distances, but even greater benefits were to be seen by operators 
of stop-start vehicles such as small delivery vans and taxis. Over 
80% of new taxis registered in the U.K. in 1971 were diesel 
powered. Although the high speed diesel has made considerable 
strides since first fitted to a passenger car, the performance of the 
gasoline engine has also increased substantially, and so in a direct 
comparison, the gasoline car is still superior in acceleration and 
maximum speed. However, with increasing legislation on emissions 
reducing the — power output of the gasoline engine and 
greater emiphasts being applied to fuel consumption, the diesel en- 
gined automobile is becoming much more competitive. The role of 
the small high speed diesel engine in the light duty market is there- 
fore likely to increase, and this market potential should provide a 
real stimulus to the diesel engine manufacturer to further improve 
his product. 


13973 Non-steady burning of liquid fuel droplets in a diesel-like 
environment. Tapper, M.L. pp 18p, Paper 8 of In Combustion of 
coal, oil shale, and tar sands. Combustion problems related to the 
enhancement of energy efficiency. Tustin, CA; Combustion Inst. 
(1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

It is conjectured that the incomplete burning of liquid 
hydrocarbon fuels in the diesel engine combustion process is re- 
lated to a combustion instability associated with the non-steady 
burning of liquid fuel droplets. The outline of an analytic model of 
non-steady droplet burning is formulated in terms of the instan- 
taneous Damkohler number of the droplet gas-phase zone. This 
formulation is capable of characterizing the response of the droplet 
burning rate to rapid ambient pressure and temperature excur- 
sions. The combustion mechanism described by the model in- 
dicates that under dynamic conditions characteristic of diesel com- 
bustion, burning liquid fuel droplets may experience extinguish- 
ment. Such an effect applied to a collective distribution of burning 
droplets could account for the persistence of the rate of heat 
release previously observed during the late stages of the power 
stroke of a diesel engine. 


TURBINE 
REFER ALSO TO CITATION(S) 13977, 14005 


13974 (AD-A—024058) Performance analysis of split-turbine 
concepts based on LM-2500 gas turbine components. Research and 
development report. Muench, R.K. (Naval Ship Research and 
Development Center, Annapolis, Md. (USA)). Apr 1976. 67p. 
(PAS—75-50). NTIS $4.50. 

The performance of various split-turbine configurations 
based on the General Electric Company LM-2500 gas turbines is 
investigated with the aid of a component-matching computer pro- 
gram. The program was derived and uses component data from a 
gas turbine program for the LM-2500 which was produced by the 
General Electric Company. Split-turbine configurations with max- 
imum power potential of 40,000, 50,000, and 60,000 horsepower 
(nominal) per shaft for two-shaft configurations and part-power 
configurations of 20,000 horsepower (nominal) per shaft were in- 
vestigated. The investigation showed that the components were 
well matched and resulted in fuel consumption comparable with 
the basic LM-2500 gas turbine at the high power levels. At the 
part-power level below 20,000 horsepower the component 
matching is more difficult, and the split-turbine fuel consumption 
is slightly higher than that of an equivalent LM-2500 gas turbine. 


13975 (COM—75-11196) Marine gas turbine applications 
manual. Volume III. Economic anal Final re on Task 8 
(Volume C). Kaplan, S.M. (General Electric Co., Schenectady, 
N.Y. (USA). Gas Turbine Products Div.). 1 Jun 1975. Contract 
MA-0-35510. 93p. NTIS $4.75. 

Report on Heavy-Duty Marine Gas Turbine Project. See 
also Volume II dated 1 Jun 1975, COM—75-11115. 

A description is given of part of the work performed within 
Task 8, Marine Systems Engineering and Analysis of the Heavy- 
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Duty Gas Turbine Development Program, or MARAD Project. 
The MARAD Project is an integrated effort to develop the heavy- 
duty gas turbine as an alternate competitive form of marine power 
eneration. The costs of this program are shared equally by the 
Us. Department of Commerce, Maritime Administration and the 
General Electric Company, Gas Turbine Products Division. A 
Marine Gas Turbine Applications Manual was developed in this 
task, and Volume 3 covers gas turbine acquisition costs, installed 
cost, availability, and comparative economic analyses. The latter 
compares the economic viability of the gas turbine with steam tur- 
bine and diesel plants for three illustrative vessels: a 60,000 DWT 
Panamax OBO, a 70,000 DWT bulk carrier, and a 90,000 DWT 
tanker. 


13976 (PB—249011) Efficient low-power operation of steam 
turbine marine power plants. Final report. Femenia, J. (Webb Inst. 
of Naval Architecture, Glen Cove, N.Y. (USA)). Apr 1975. 25p. 
NTIS $3.50. 

As a result of recent large increases in the cost of fuel oil it 
has become necessary for ship operators to find ways of reducing 
fuel consumption. Results of a study undertaken at the Webb In- 
stitute of Naval Architecture, Center for Maritime Studies, to in- 
vestigate possible fuel reduction measures are summarized. Five 
possible fuel saving techniques were investigated: propeller 
changes, turbine nozzle modifications, reduced pressure operation, 
use of cascading bleeds, and use of diesel-powered ship service 
generators. The report gives an evaluation of the techniques. 


ROTARY 


13977 Automotive engines for the 1980's. Richardson, R.W. 
(Eaton Corp., Southfield, MI). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 1, 40-45(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P1. 

Changing social requirements and new _ technological 
developments will lead to major changes in automotive power 
plants. Wankel, Stirling, turbine, stratified charge, and diesel en- 
gines are the most serious contenders to replace or supplement 
today’s piston engine. An assessment is made of their market ap- 
plicability and likely commercialization through the 1980's, and a 
broad overall perspective on the future of automotive engines is 
given. Projections are made of the market penetration in passenger 
car, heavy duty, and small engine applications. These engines are 
compared on the basis of ten major selection parameters. Primary 
emphasis is placed on the Wankel engine and on passenger car ap- 
plications area. Major inputs came from more than 60 world-wide 
in-depth interviews. These inputs were combined with business, 
technical, and historical analyses and evaluations of the social, 
political, and economic forces of change. 


13978 Rotary piston expander engine. Brown, G.A. (Naval Un- 
derwater Systems Center, Newport, RI); Bowlus, D.A. pp 1187- 
1191 of In Eleventh intersociety energy conversion engineering 
conference. Vol. Il. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A computer simulation and experimental study was made of 
a rotary piston expander engine (Wankel type). This engine is a 
candidate expander for open-cycle or closed-cycle applications. 
The study was conducted to demonstrate the rotary expander con- 
cept. An air—alcohol—water mixture was burned external to the 
expander in an experimental combustor and directed to the engine. 
Two rotary cylindrical valves were mounted on the engine housing; 
as a result, two complete working cycles were realized for each 
complete rotor face revolution. Side ports uncovered by the rotor 
side seals ducted the expanded gases to the atmosphere. A water 
brake dynamometer served as the load. Instrumentation sufficient 
for a thermodynamic analysis was provided. High response, flush- 
mounted pressure transducers were employed to obtain indicator 
card (pV) data for the working cycle. All engine fluid rates and 
temperature rises were recorded. Total pressure and temperature 
conditions at intake to the engine and in the exhaust lines were 
measured. As part of the experimental program, the engine was 
run at 4800 rpm, delivering 114 kW (153 brake horsepower), for 
4 minutes as a maximum performance test. This required delivery 
conditions of about 4140 kPa (600 psia) and 538°C at the inlet 
valves. A duration run of 20 minutes at 41 kW (55 brake hor- 
sepower) and 3600 rpm served as another performance test. A 
computer simulation was developed which contained models of the 
intake, compression, expansion, and exhaust processes of the ex- 
pander. The data and computer simulation results showed good 
agreement. 
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STIRLING CYCLE 
REFER ALSO TO CITATION(S) 13977 


13979 Stirling cycle engines. Percival, W.H. pp 1496-1497 of 
In Eleventh intersociety energy conversion engineering conference. 
bes Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A brief review is given of Stirling cycle engines, including 
Stirling characteristics, research and development efforts, 
problems, and goals. Advantages of Stirling engines are various 
possible heat sources, thermal efficiencies com ble to diesel en- 
gines, low mechanical vibrations, low emissions, and negligible 
lubricant consumption. The principal problem is the cost of high 
temperature materials. (PMA) 


13980 Stirling engine: engineering considerations in view of fu- 
ture needs. Pedroso, R.I. (Florida International Univ., Miami). pp 
1498-1505 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The efficiency of the Stirling cycle engine can be excellent. 
The high efficiency of these power converters has been shown on 
paper as well as proven in the field. Its input energy is in the form 
of heat, hence it is compatible with nuclear and solar energy 
sources. The development and application of these engines in the 
past has been limited. With the lost cost of fossil fuels that used to 
prevail, the Stirling engine was not able to compete wih the 

line internal combustion engine. In due time, scarcity of fossil 

els should shift the balance, and the Stirling engine will find 
many more applications. The Stirling engine is examined from an 
engineering point of view, and some of its features and com- 


ponents likely to receive most engineering effort in the future are 
discussed. 


13981 Philips Stirling engine: a study of its efficiency as a func- 
tion of operating temperatures and fluids. Michels, A.P.J. 
(Philips Labs., Briarcliff Manor, NY). pp 1506-1510 of In 
Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

The efficiency of the Philips Stirling engine, as well as that 
of other heat engines, increases with increasing heat source tem- 
peratures and with decreasing heat sink temperatures. In the past, 
the Philips organization has therefore emphasized Stirling engine 
—— where high heat source temperatures were available. 

igh temperatures require the use of heat resistant materials, 
which are relatively expensive. There are other applications, how- 
ever, where high efficiencies can be traded off for lower cost, i.e., 
where the heat source itself is at lower temperature, and thus use 
of conventional or less expensive ‘hot side’’ materials is possible. 
A typical application in the latter category is the conversion of 
solar energy. When this energy is collected by flat plate or 
parabolic reflectors, the usable heat is in the 200°C to 500°C 
range. Engine efficiency, in addition to being a function of the hot 
side temperature, also depends on the heat sink temperature and 
the working fluid used. The effect of the heat source and heat sink 
temperatures on engine efficiency follow directly from Carnot’s 
law. The properties of the working fluid influence the heat transfer 
and the don losses in the engine. Furthermore, the operating con- 
ditions for which an engine has to be designed, especially the 
specific _— output, also have a marked influence on engine effi- 
ciency. inter-relati ip of these various parameters was stu- 
died at Philips and is ted. A Philips 1-98 Stirling engine hav- 
ing | cylinder and a swept volume of 98 cm was used as the 
basis of the study, Philips having built about thirty engines of this 
type. The maximum obtainable efficiencies were determined as a 
— of heater temperature, using three different working 
13982 Self-starting, intrinsically controlled Stirling engine. 
Polster, N.E.; Martini, W.R. pp 1511-1518 of In Eleventh inter- 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 1453 


society energy conversion engineering conference. Vol. Il. New 
York; American Institute of Chemical Engineers (1976). 

From 11. intersociety energy conversion engineering con- 

oy gy Line, Nevada, United States of America (USA) (12 
See CONF-760906—P2. 

A unique type of Stirling engine was built which can start it- 
self and run in either direction when the torque control level is 
moved. The engine is a four-displacer, four-power piston, horizon- 
tally opposed, offset (gamma type) Stirling engine. The machine 
uses four hypocycloid gear sets to couple the two oscillating dis- 
placer shafts and the two oscillating power piston shafts with the 
rotating output shaft. A spur gear phase changer is used at any 
time to change the phase angle between the displacers and the 
power pistons to control torque. This engine appears to be ideal 
for powering vehicles since it self-starts and has built-in torque 
control, reverse, and regenerative braking. The engine can be per- 
manently connected to a thermal energy storage (TES) reservoir 
because of its very low heat leak when not in use. An engine and 
TES conceptual design and performance prediction is given for a 
small car power plant. 


13983 Exploratory study of the Rainbow variant Stirling cycle 
engine. Burn, K.S.; Walker, G. (Univ. of Calgary, Alberta). pp 
1519-1522 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

In the early 1970's, a British engine designer, Horace Rain- 
bow, devised a Stirling engine with reciprocating elements acting 
as pistons and displacers in the conventional manner to control 
volume varitions in the compression and expansion spaces of the 
engine. In his design, Rainbow divided the compression space 
equally between two smaller cylinders rather than the usual single 
cylinder. This feature was adopted principally to enhance the 
mechanical design. Later it was recognised that the thermo-fluid 
characteristics of the engine might be improved by the novel ar- 
rangement. A thermodynamic analysis is presented for a Stirling 
engine having the compression space split into two variable 
volumes. The analysis follows the Schmidt theory for Stirling en- 
gines, but is modified to accomodate independently variable 
volume ratios and phase angles for the two compression spaces. 
The analysis was used to determine the effect of operating the 
machine with the volumes of the two compression spaces varying 
out of phase with each other and in unequal proportions relative to 
the expansion space volume. Typical results are presented in the 
form of work diagrams with the axes rationalized to a common 
maximum pressure and volume. Optimum combinations of propor- 
tion and phase angle of the two compression spaces are deter- 
mined. The same approach was extended to analysis of the alterna- 
tive form of Rainbow engine in which a double expansion space is 
used’ in conjunction with a single compression space. In the ar- 
rangement investigated, the split expansion spaces are assumed to 
be operating in parallel rather than the tandem arrangement some- 
times used for cryogenic cooling engines. As before the relative 
advantages of the split expansion space are explored and optimum 
combinations are determined for both prime movers and cooling 
engine combinations. 


RANKINE CYCLE 


13984 Adaptation of a low emission Rankine cycle automotive 
engine to a coal mine face haulage vehicle application. Dawson, 
W.F.; Friedman, Y.; Ault, J.C.; Gunderman, R.J. pp 1174-1181 of 
In Eleventh intersociety energy conversion engineering conference. 
Vol. Il. New York; American Institute of Chemical Engineers 
(1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

A closed Rankine cycle steam engine under development 
for automotive propulsion is being modified for use in un- 
derground coal mine vehicles. A summary is given of the progress 
to date on a program sponsored by the U.S. Bureau of Mines in 
which the goals are to demonstrate improved safety and produc- 
tivity of a steam engine driven coal mine face haulage vehicle. The 
steam powerplant potentially offers great advantages over existing 
electric trailing cable, battery, and trolley wire equipment, in 
reduced hazards from electric shock and arcing, reduced costs, 
and greater flexibility and durability resulting in high productivity. 
The engine and vehicle design are described. An existing steam en- 
gine design is being modified to comply with Mining Enforcement 
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and Safety Administration requirements for gassy coal mines. The 
engine operates on low volatility fuel, is derated from 140 BHP to 
75 BHP, and is pallet mounted to facilitate servicing. The vehicle 
design is based on a Jeffrey continuous haulage vehicle known as a 
RAMCAR, but was modified for use in low height coal seams. It is 
a four-wheel drive, 30-inch high car capable of handling 9 to 14 
tons of coal (depending on seam height) with performance charac- 
teristics superior to existing haulage equipment. 


13985 Alternate fuel capability of Rankine cycle engines. Burtz, 
R.D. (Steam Power Systems, Inc., San Diego, CA); Duffy, T.E. pp 
1192-1197 of In Eleventh intersociety energy conversion engineer- 
ing conference. Vol. II. New York; American Institute of Chemical 
Engineers (1976). 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

See CONF-760906—P2. 

Modern Rankine cycle (steam) engines have been under 
development for several years. Initially, the impetus for the current 
research in external combustion engines was their low exhaust 
emission characteristics. Petroleum shortages, however, have 
added the need for both greater thermal efficiency and non- 
petroleum fuel capability. Continuous combustion methods have 
been developed which exhibit excellent emission characteristics on 
a wide variety of liquid fuels as well as possibly using powdered 
fuel slurries. Furthermore, it is possible to demonstrate that a sin- 
gle combustor design can be adapted to a broad range of viscosi- 
ties, grades and heating values in a single unit. This means that a 
single vehicle could be adapted to use a wide variety of fuels and 
fuel mixtures thus reducing dependence on petroleum resources. A 
description is given of the type of combustor developed for use on 
a modern steam automobile which has already surpassed the ulti- 
mate federal emissions standards and demonstrated low emissions 
characteristics on a broad range of petroleum based and non- 
petroleum fuels. Future possibilities are discussed including the 
range of candidate fuel types, combustors refinements, and the im- 
pact on future fuel shortages. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 13989 


13986 (PB—248798) Factors affecting railroad electrification 
as applied to Conrail. (Little (Arthur D.), Inc., Cambridge, Mass. 
(USA)). 3 Nov 1975. Contract USRA-C-50124. 116p. (ADL- 
C—78567-St). NTIS $5.50. 

The report studies the possible electrification of sectors of 
the Conrail system which would be economically and operationally 
viable. Investments required and costs incurred for electrified 
operation are identified by areas. Economic viability is evaluated. 
Energy consumption for electrified and diesel systems are con- 
sidered. An algorithm is developed and applied to establish the 
preference of sectors for electrification. The study concludes that 
electrification warrants serious consideration as one of the availa- 
ble options to improve rail transportation in the Northeast. (GRA) 


13987 (PB—250986) Schedule Control and Management In- 
formation System study. Final report. (IBM Federal Systems Div., 
Gaithersburg, Md. (USA); Chicago Transit Authority, Ill. (USA)). 
Nov 1974. 557p. NTIS $13.50. 

Prepared in cooperation with Chicago Transit Authority, IL. 

A study is described which was performed for the Chicago 
Transit Authority (CTA) to develop recommendations and 
development plans for a Schedule Control and Management Infor- 
mation System. This system would be a further improvement upon 
and extension of the Automatic Vehicle/Bus Monitoring (AVM) 
System which was installed by CTA in 1970 and was the first of its 
kind in the U.S. Sections 1, 2, and 4 of the report constitute the 
equivalent of an executive summary. Section | presents an over- 
view of the system, giving the purpose, background data, and 
scope of the study. Section 2 gives system requirements, functional 
information flow, and a brief system description. Section 4 details 
the implementation plan with a breakout of functions and task ob- 
jectives including a discussion of schedules and personnel organiza- 
tion and responsibilities, and a detailed discussion of potential 
benefits. Section 3 comprises a comprehensive system description 
by subsystem including bus control, communications, communica- 
tions processing, main processing, operations control center, route 
control, street displays, customer information system, and radio 
maintenance. 


13988 Propulsion control system for electrically powered vehi- 


cles. Friend, A.D.; Lindahl, H.C. (to R. G. LeTourneau, Inc.). US 
Patent 3,974,429. 10 Aug 1976. Filed date 1 May 1974. 18p. 
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A propulsion control system is described for electrically 
wered vehicles, typically heavy duty off-road type work vehicles 
aving electric motor driven wheels. In embodiment shown, power 
is supplied from direct current generator driven by internal com- 
bustion engine. Motor and generator field excitation is automati- 
cally varied responsive to selected machine operating conditions 
and improved means are provided to accomplish such variation. 
The provision and application of certain propulsion system 
parameters effects improved machine performance with minimum 
demand for operator skill and attention. 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 13989 


FLYWHEEL PROPULSION 


13989 (UCRL~+52000-76-6, pp 16-22) Flywheel-battery 
hydrid: a new concept for vehicle propulsion. Jun 1976. 

In Energy and technology review. 

A new concept was examined for powering the automobile: 
a flywheel-battery hybrid that can be developed for near-term use 
from currently available lead-acid batteries and state-of-the-art 
flywheel designs. To illustrate the concept, a calculation is given of 
the range and performance of the hybrid power system in a typical 
commute vehicle, and the results are compared to the measured 
range and performance of an all-battery vehicle. This comparison 
shows improved performance and a twofold urban-range increase 
for the hybrid over the all-battery power system. 


VEHICLE DESIGN FACTORS 


13990 (N—75-28044) Conceptual engineering design studies of 
1985-era commercial VTOL and STOL transports that utilize ro- 
tors. Final report. Magee, J.P.; Clark, R.D.; Widdison, C.A. 
(Boeing Vertol Co., Philadelphia, Pa. (USA)). May 1975. Contract 
NAS2-8048. 123p. (NASA-CR—2545; D—210-10918-1). NTIS 
$5.25. 

Conceptual design studies are summarized of tandem-rotor 
helicopter and tilt-rotor aircraft for a short haul transport mission 
in the 1985 time frame. Vertical takeoff designs of both configura- 
tions are discussed, and the impact of external noise criteria on the 
vehicle de:igns, performance, and costs are shown. A STOL design 
for the tilt-rotor configuration is reported, and the effect of remov- 
ing the vertical takeoff design constraints on the design parame- 
ters, fuel economy, and operating cost is discussed. 


13991 (N—75-30145) Conceptual design study of a 1985 com- 
mercial STOL tilt rotor transport. Widdison, C.A.; Magee, J.P.; 
Alexander, H.R. (Boeing Vertol Co., Philadelphia, Pa. (USA)). 
Nov 1974. Contract NAS2-8048. 256p. (NASA-CR—137601; 
D—210-10873-1). NTIS $8.50. 

Results of conceptual engineering design studies of a STOL 
tilt rotor commercial aircraft for the 1985 time frame are 
presented. The details of aircraft size, performance, flying quali- 
ties, noise, and cost are included. The savings in terms of fuel 
economy resulting from STOL operations compared with VTOL 
vehicles are determined. 


13992 (N—75-30146) Conceptual design studies of 1985 com- 
mercial VTOL transports that utilized rotors. Volume 1. Magee, 
J.P.; Clark, R.; Alexander, H.R. (Boeing Vertol Co., Philadelphia, 
Pa. (USA)). Nov 1974. Contract NAS2-8048. 459p. (NASA- 
CR—137599; D—210-10858-1). NTIS $11.50. 

Results of conceptual design studies of commercial rotary 
wing transport aircraft for the 1985 time period are presented. 
Two aircraft configurations, a tandem helicopter and a tilt rotor, 
were designed for a 200 nautical mile short haul mission with an 
upper limit of 100 passengers. In addition to the baseline aircraft 
two further designs of each configuration are included to assess the 
impact of external noise design criteria on the aircraft size, weight, 
and cost. 


13993 (N—75-30147) Conceptual design studies of 1985 com- 
mercial VTOL transports that utilized rotors. Volume 2. Magee, 
J.P.; Clark, R.; Alexander, H. (Boeing Vertol Co., Philadelphia, 
Pa. (USA)). Nov 1974. Contract NAS2-8048. 407p. (NASA- 
CR—137600; D—210-10858-2). NTIS $10.50 

Results of conceptual design studies of tilt rotor and tandem 
helicopter aircraft for a 200 nautical mile commercial short haul 
transport mission are presented. The trade study data used in 
selecting the design point aircraft and technology details necessary 
to support the design conclusions are included. 
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13994 (PB—244748) SOAC: state-of-the-art car engineering 
tests at Department of T: tion High Speed Ground Test 
Center. Final test report. Volume II. Performance tests. Final re- 
port, Apr—Jul 1973. (Boeing Vertol Co., Philadelphia, Pa. 
(USA)). Jan 1975. 160p. NTIS $6.25. 

Technical methodology, data samples, and results of tests 
cohducted on the SOAC on the Rail Transit Test Track at the 
High Speed Ground Test Center in Pueblo, Colorado during the 
period April to July 1973 are presented. The Test program com- 
prises three areas: vehicle testing; ways and structures testing; and 
track geometry measurement. The objective of the SOAC program 
is to demonstrate the current state-of-the-art in rail rapid transit 
vehicle technology, with passenger convenience and operating effi- 
ciency as primary goals. In this series, Vol. I contains a description 
of the SOAC test program and vehicle, and a summary of the test 
results; Vol. II, performance test data; Vol. Ill, ride quality test 
data; Vol. IV, noise test data; Vol. V, structural, voltage, and radio 
frequency interference test data; and Vol. VI, a description of the 
instrumentation system used for performance, ride quality, and 
structural testing. 


13995 (PB—244752) SOAC: state-of-the-art car engineering 
tests at Department of Transportation High Speed Ground Test 
Center. Final test report. Volume VI. SOAC instrumentation 
system. Final report, Apr—Jul 1973. (Boeing Vertol Co., Philadel- 
phia, Pa. (USA)). Jan 1975. 117p. NTIS $5.25. 

Technical methodology, data samples, and results of tests 
conducted on the SOAC on the Rail Transit Test Track at the 
High Speed Ground Test Center in Pueblo, Colorado during the 
period April to July 1973 are presented. The test program 
development comprises three sub-areas: vehicle testing; ways and 
structures testing; and track geometry measurement. The objective 
of the SOAC program is to demonstrate the current state-of-the-art 
in rail rapid transit vehicle technology, with passenger convenience 
and operating efficiency as primary goals. In this series, Vol. I con- 
tains a description of the SOAC test program and vehicle, and a 
summary of the test results; Vol. Il, performance test data; Vol. III, 
ride quality test data; Vol. IV, noise test data; Vol. V, structural, 
voltage, and radio frequency interference test data; and Vol. VI, a 
description of the instrumentation system used for performance, 
ride quality, and structural testing. 


13996 (PB—246681) A study of technological improvements to 
optimize truck configurations for fuel economy. Final report, May 
1974—Jan 1975. Hurter, D.A.; Lee, W.D. (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). Sep 1975. Contract DOT-TSC- 
627. 168p. NTIS $6.75. 

The truck types that accounted for most of the fuel con- 
sumed were identified and modeled by computer analysis. Baseline 
fuel consumption was calculated for the major truck types over 
specific duty cycles. Design improvements in the truck were then 
modeled, and the effect on fuel economy was estimated. Total life 
cycle costs for the incorporation of improvements were developed 
for single improvements and combinations of improvements. 
(GRA) 


13997 (PB—246942) U.S. research safety vehicle (RSV) phase 
I program. Volume III. RSV characteristics and performance 
tions. Final report, Jan 1974—Apr 1975. Andon, J.; Dod- 
son, E.; Khadilkar, A.; Olson, R.; Pauls, L. (AMF, Inc., Goleta, 
Calif. (USA). Advanced Systems Lab.). Jun 1975. Contract DOT- 
HS-4-00841. 372p. (ASL-B—31). NTIS $10.50. 
See also PB—245574. 
Current passenger car usage patterns and factors influencing 
usage are analyzed and projections of usage patterns in the mid- 
1980's are made. Current available data on six categories of vehi- 
cle accidents are analyzed and projections made of national ac- 
cident patterns in the mid-80's; the effect of potential reductions 
in these projections as a result of safety programs and other factors 
related to driving safety are estimated. Based on the usage and ac- 
cident projections, the characteristics of an RSV (weighing under 
3,000 Ibs C.W.) for operation in the mid-1980 traffic environment 
are described. A recommended set of specifications for the RSV 
are developed considering the a safety payoff accruing to 
an increased level of safety performance, the need for energy con- 
servation, availability of material resources, and changes in vehicle 
mix. (An executive summary of this report is presented in Volume 
I). 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 13945 


(N—75-29093) Conceptual design 


acoustic-composite nacelles. Nordstrom, K.E.; Marsh, A.H.; Sargis- 
son, D.F. (Douglas Aircraft Co., Inc., Long Beach, Calif. (USA)). 
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Jul 1975. Contract NAS1-13356. 200p. (NASA-CR—132703). 
NTIS $7.00. 

Conceptual studies were conducted to assess the impact of 
a weer advanced technologies in the nacelles of a current 
wide-bodied transport and an advanced technology transport. The 
improvement possible in the areas of fuel consumption, flyover 
noise levels, airplane weight, manufacturing costs, and airplane 
Operating cost were evaluated for short and long-duct nacelles. Use 
of composite structures was considered for acoustic duct linings in 
the fan inlet, exhaust ducts, and other nacelle components. For the 
wide-bodied transport, the use of a long-duct nacelle with an inter- 
nal mixer nozzle in the primary exhaust showed significant im- 
provement in installed specific fuel consumption and airplane 
direct operating costs compared to the current short-duct nacelle. 
The long-duct mixed-flow nacelle is expected to achieve significant 
reductions in jet noise during takeoff and in turbo-machinery noise 
during landing approach. Recommendations are made of the 
technology development needed to achieve the potential fuel con- 
servation and noise reduction benefits. 


13999 (NTIS/PS—76/0283) Aerodynamic forces on motor 
vehicles (citations from the NTIS Data Base). Report for 1964—Feb 
1976. Habercom, G.E. Jr. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Apr 1976. 38p. NTIS $25.00. 

See also NTIS/PS—76/0284. di 

Aerodynamic lift, drag, and side forces exerted on moving 
motor vehicles are investigated in these Government-sponsored 
research reports. Forces acting on passing vehicles as well as those 
acting under and around individual moving vehicles are reviewed. 
Methods for streamlining vehicle configurations for fuel conserva- 
tion are suggested. (Contains 33 abstracts) 


14000 (NTIS/PS—76/0284) Aerodynamic forces on motor 
vehicles (citations from the Engineering Index Data Base). Report 
for 1970—Feb 1976. Habercom, G.E. Jr. (National Technical In- 
formation Service, Springfield, Va. (USA)). Apr 1976. 75p. NTIS 
$25.00. 

See also NTIS/PS—76/0283. 

Aerodynamic lift, drag, and side forces exerted on moving 
motor vehicles are investigated in these abstracts of reports 
gathered from worldwide literature surveys. Forces acting on 
passing vehicles as well as those acting under and around in- 
dividual moving vehicles are reviewed. Methods for streamlining 
vehicle configurations for fuel conservation are suggested. 
(Contains 70 abstracts) 


14001 (PB—251882) Transbus public testing and evaluation 
program. Final report. (Booz-Allen Applied Research, Inc., 
Bethesda, Md. (USA)). Jan 1976. Contract DOT-UT-10008. 246p. 
NTIS $8.00. 

Prepared by Simpson and Curtin, Philadelphia, Pa. 

A report is given describing the public testing and evalua- 
tion of a Transbus test program. Three manufacturers, AM 
General, GMC, and ROHR Industries, each built three prototype 
Transbuses. The No. 3 prototype from each manufacturer was 
evaluated by the public in Miami, New York, Kansas City, and 
Seattle during the period from October 1974 to April 1975. Reac- 
tions were obtained from the general public (riders and non- 
riders), the operating personnel and the handicapped. Reaction of 
all three groups was favorable toward the inherent features of the 
Transbus--low steps for boarding and alighting, big windows, wide 
doors. Bus drivers were favorable toward the handling and braking 
of all three buses and the driver seat comfort and visibility from 
the seat. The handicapped, including those in wheel chairs, were 
able to board by means of a ramp (ROHR), a lift device (GMC), 
or by level boarding from a sidewalk platform (AMG). Reactions 
of the handicapped to these devices are included in the report. 
Other measurements made during the program included wear, fuel 
consumption, and incidence of failure. 


14002 (PB—251892) Analysis of the future effects of fuel 
shortage and increased small car usage upon traffic deaths and inju- 
ries. Final report, Jun 1974—Dec 1975. Joksch, H.C. (Center for 
the Environment and Man, Inc., Hartford, Conn. (USA)). Jan 
1976. Contract DOT-TSC-839. 188p. NTIS $7.50. 

See also PB— 251893. 

The Automotive Energy Efficiency Project is concerned 
with the examination of technological options for improving the 
fuel efficiency of highway vehicles. This examination includes an 
analysis of the effects of existing and proposed mandated standards 
of fuel economy, safety, and emissions on automobile design, esti- 
mation of the impacts of marketing and economic forces on au- 
tomobile sales, and overall — of fuel consumption for 
proposed automotive design alternatives. Also of interest are re- 
lated effects on future air quality, highway safety, and on the costs 
of owning and operating automobiles. 
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14003 (PB—251893) Analysis of the future effects of fuel 
shortage and increased small car usage upon traffic deaths and inju- 
ries. Executive summary. Final report, Jun 1974—Dec 1975. 
Joksch, H.C. (Center for the Environment and Man, Inc., Hart- 
ford, Conn. (USA)). Jan 1976. Contract DOT-TSC-839. 26p. 
NTIS $4.00. 

See also PB—251892. 

The literature was reviewed and accident data were 
analyzed to establish relations between automobile size and the 
frequency of occupant death and injury. On the assumption of four 
future scenarios for the size of automobiles, the consequences for 
car occupant deaths were calculated. The present effects of the 55 
mph speed limit and results that may be achieved by strict enforce- 
ment were estimated. The effects of the potential reduction of 
commuter traffic on vehicle deaths were estimated. The question 
of how the elimination of Sunday travel would affect motor vehicle 
deaths was addressed. (GRA) 


14004 (PB—251932) Rolling resistance of tires measured 
under transient and equilibrium conditions on Calspan’s tire 
research facility. Final report, Apr 1975—Jan 1976. Schuring, D.J. 
(Calspan Corp., Buffalo, N.Y. (USA)). Mar 1976. Contract DOT- 
HS-4-00923. 245p. NTIS $8.00. 

Rolling loss tests were performed on 31 different passenger 
and 4 light truck tires under transient and equilibrium conditions. 
The tests were designed to determine the effects of load, speed, in- 
flation pressure, tire temperature, slip angle, torque, tire construc- 
tion, aspect ratio and wheel diameter. In addition, the influences of 
road curvature (flat roadway, drum) and trip length on rolling re- 
sistance were investigated. The results are presented in tables and 
graphs. They are expressed in terms of 12 power loss descriptors 
(for each tire), stating initial values, equilibrium values, and 
distances required to achieve equilibrium, for rolling resistance, 
contained air temperature, tread surface temperature, and inflation 
pressure. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 13878, 13967 


14005 (N—75-30178) Preliminary study of the fuel saving 
potential of regenerative turbofans for commercial subsonic trans- 
ports. Kraft, G.A. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). Aug 1975. 
47p. (NASA-TM-X—71785; E—8450). NTIS $3.75. 

The fuel savings potential of regenerative turbofans was cal- 
culated and compared with that of a reference turbofan. At the 
design altitude of 10.67 km and Mach 0.80, the turbine-inlet-tem- 
perature of the regenerative turbofan was fixed at 1700 K, while 
the overall pressure ratio was varied from 10 to 20. The fan pres- 
sure ratio was fixed at 1.6 and the bypass ratio varied from 8 to 
10. The heat exchanger design parameters, such as pressure drop 
and effectiveness, varied from 4 to 8% and from 0.80 to 0.90, 
respectively. Results indicate a fuel savings due to regeneration of 
4.1% and no change in takeoff gross weight. 


14006 Two-stage turbocharged UE-E type diesel engine. Tsu- 
neya, R.; Tomioka, N.; Tayama, K.; Miyano, H.; Baba, S. Tech. 
Rev., Mitsubishi Heavy Ind.; 13: No. 2, 108-116(Jun 1976). 

Since the development of UE engine in 1955, the engine 
power rate has been continuously increased. The engine output has 
been so far increased principally by the improvement in tur- 
bocharger efficiency and in supercharging through the enlargement 
of time-area of scavenging air and exhaust gas passage. However, 
the present type engine approximately constitutes a limit of single- 
Stage turbocharging system. Two tests were made on a three- 
cylinder high-power-rate experimental engine and another produc- 
tion engine modified by the installation of two-stage turbocharging 
system. The development of two-stage turbocharged UE-E type en- 
gine was begun, and in June 1975, the first E type engine was 
manufactured. An outline is given of the two-stage turbocharged 
engine and of the results of shop tests on the first engine. 


14007 Fuel activation apparatus. Johnson, G.E. (to Electro 
rn Inc.). US Patent 3,976,726. 24 Aug 1976. Filed date 11 Feb 
1974. 6p. 

A fuel activation apparatus is described for use in the 
pretreatment of fuel that is to be mixed with air for burning in 
combustion engines and the like. Fuel within a dielectric carrier is 
subjected through use of a field coil or other means to pulsed 
energy from an oscillator or other source at a frequency in a range 
corresponding to resonant frequencies for the molecular com- 
ponents of the fuel, the constituent elements of the fuel, or protons 
of such elements. For fuels having a hydrogen constituent, opera- 
tion in a frequency range of 16 to 42 MHz is suggested. For fuels 
having other inclusions, the operating frequency range may be ex- 
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panded to include the nuclear resonance frequency for such com- 
ponents. 


WEIGHT 
REFER ALSO TO CITATION(S) 14002, 14003 


14008 (PB—253233) An examination of the potential benefits 
of small automobiles. Energy conservation program report. Perini, 
L.L.; Makofski, R.A. (Johns Hopkins Univ., Silver Spring, Md. 
(USA). Applied Physics Lab.). Feb 1976. 105p. (APL/JHU- 
CP—045). NTIS $5.50. 

Sponsored in part by Naval Plant Representative Office, 
Silver Spring, Md. Errata sheet inserted. 

In examining ways to alleviate the energy shortage, the 
private automobile has been singled out as a leading candidate for 
energy conservation because it uses such large amounts of fuel so 
inefficiently. The report looks at fuel economy, small car comfort, 
and new designs. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 13931 


14009 (AD-A—019783) U.S. coast guard pollution abatement 
program - two-stroke cycle outboard engine emissions. Final report, 
Jan 1974—Jun 1975. Walter, R.A. (Department of Transportation, 
Cambridge, Mass. (USA). Transportation Systems Center). Sep 
1975. 134p. (TSC-USCG—75-4). NTIS $6.00. 

Results of emissions tests performed on three old and two 
new outboard engines are given. Tests of the emissions were made 
before and after water contact. Older engines were tested in as- 
received condition, tuned to factory specifications and retested. 
After being tuned, these engines showed improvements in emis- 
sions and fuel consumption. The new engines with improved igni- 
tion and combustion chamber design and crankcase drainage 
recycling showed less emission and better fuel consumption 
characteristics than the older engines. The results of these tests 
were used to calculate the emissions impact of the United States 
Coast Guard outboard fleet for comparison with the emissions im- 
pact of other Coast Guard vessels and vessels in general. 


14010 (NTIS/PS—76/0007) Diesel exhaust emissions (a 
bibliography with abstracts). Report for 1964—Jan 1976. Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Jan 1976. 119p. NTIS $25.00. 

Supersedes NTIS/PS—75/139. 

All aspects of exhaust gases from stationary and vehicular 
diesel engines are presented. This includes their pollution poten- 
tial, composition, control, and formation processes in combustion 
reactions. The effects of achieving better fuel consumption on the 
types of exhaust gases formed is covered. Also cited is research 
concerned with the health effects of these exhaust gases. The up- 
dated bibliography contains 114 abstracts, 29 of which are new to 
this edition. 


14011 (NTIS/PS—76/0194) Motorcycle safety, environmental 
effects, and performance studies (a bibliography with abstracts). Re- 
port for 1964—Feb 1976. Adams, G.H. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Mar 1976. 83p. NTIS 
$25.00. 

The reports contained in this bibliography primarily are 
concerned with motorcycle safety and pollution. These studies 
cover safety equipment and education, visual and visibility factors, 
noise, fuel consumption, engine performance, air pollution, vehicle 
design, tire and brake characteristics, and illuminating systems. 
Testing programs are described for both machines and operators, 
underlining impact and anthropomorphic crash data. Training pro- 
grams are noted for drivers. Particular attention is given to ac- 
cident prevention, safety helmets, and protective clothing. 


14012 Pre-engine converter. Chen, N.Y.; Lucki, S.J. (Mobil 
Research and Development Corp., Princeton, NJ). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 19: No. 1, 3-9(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P1. 

A highly active, stable, and shape selective zeolite cracking 
catalyst overcomes a major problem in the application of the con- 
cept of pre-engine conversion to a moving vehicle. The catalyst is 
active enough to operate at above 100 LHSV and 900°F. The 
volume of a catalyst bed for a 300 in* engine capable of operating 
satisfactorily at full throttle would be less than 360 cc—a manage- 
able volume from both size and warm-up considerations. The 
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catalyst has the capacity of processing more than 700 volumes of 
fuel per volume of catalyst. For a 360 cc catalyst bed, this cor- 
responds to presente 66.5 gallons of fuel or about a driving 
range of 800 to | miles before air regeneration would be 
necessary. The catalyst appears stable toward oxidative regenera- 
tion, and its catalytic activity can be fully restored. Since the 
required volume of catalyst bed is small enough, segmented or 
multiple reactors could be used to accomplish cracking operation 
and regeneration at all times. 


14013 Catalytic converter having pressurized-gas support 
means. Frietzsche, G.B. (to Paul Gillet GmbH). US Patent 
3,972,687. 3 Aug 1976. Filed date 21 Mar 1974. 6p. 

A description is given of an exhaust system, especially for 
motor vehicles, having a monolith of ceramic material serving as a 
catalyst support disposed in a metallic housing. The monolith is 
supported only radially in a double walled mantle having: (1) an 
inner wall of thin foil-like material closely encompassing the 
monolith; (2) an outer wall defining the sole support connected at 
the ends in seal-like fashion; and (3) an inner space of which is 
filled with gas under pressure. 


14014 Device for loading catalyst particles into a reaction zone. 
Johnson, J.A.; Wesler, H.R. (to Universal Oil Products Co.). US 
Patent 3,972,686. 3 Aug 1976. Filed dat® 31 Jan 1974. 8p. 

A device is described for loading catalyst particles into a 
reaction zone; the device distributes particles at substantially the 
same rate uniformly across the catalyst bed area. The catalyst par- 
ticle loading device is employed in combination with a catalytic 
reaction zone. The catalyst particle loading device comprises a 
hopper having a conical bottom portion provided with an opening 
at its lower end. The opening is in communication with a catalytic 
reaction zone. A vertically movable hollow sleeve is coaxially 
disposed within the hopper. The sleeve has a lower conical end 
portion which forms with the conical bottom portion of the hopper 
a throttle valve for the opening. A rotary shaft is coaxially 
disposed within the sleeve and extends through the opening at the 
lower end of the hopper and into the upper portion of the reaction 
zone. A particle-dispersion wheel is attached to the lower end of 
the shaft below the opening. 


14015 Catalyst converter. Hanaoka, M. US Patent 3,972,685. 
3 Aug 1976. Priority date 3 Oct 1973, Japan. 8p. 

A description is given of a catalyst converter for purifying 
the exhaust gas from an internal combustion engine. A catalyst 
holder is disposed in a casing connected at one end to an exhaust 
manifold of the engine and at the other end to an exhaust pipe, 
with passages for the exhaust gas and valves in the casing. The 
valves are operated to change the direction of the exhaust gas flow 
- = casing in accordance with the temperature in the catalyst 

older. 


14016 Catalytic treatment of exhaust gas responsive to engine 
temperature. Warren, J.A. (to Ethyl Corp.). US Patent 3,972,184. 
3 Aug 1976. Filed date 25 Oct 1974. 6p. 

A description is given of an exhaust system for an internal 
combustion engine including a catalytic converter. A valve-con- 
trolled bypass around the catalyst bed in the converter is provided 
such that the exhaust gas is only passed through the catalyst bed 
during engine warmup. The valve is automatically controlled by 
engine temperature such that after the engine attains operating 
temperature the by-pass valve opens and the exhaust gas bypasses 
all catalyst. 


14017 Exhaust gas recirculation system. Sugihara, K.; 
Nakajima, Y.; Hayashi, Y.; Nagumo, S.I. (to Nissan Motor Co., 
Ltd.). US Patent 3,973,535. 10 Aug 1976. Priority date 27 Jun 
1974, Japan. 6p. 

A valve is described which is responsive to both venturi 
vacuum and intake manifold vacuum. This valve operates a recir- 
culation valve by means of vacuum amplification. 


14018 Reducing noxious components from the exhaust of 
internal combustion Wessel, W.; Schwaemmle, R.; 
Schnuerle, H.; K , H. (to Robert Bosch GmbH). US Patent 
3,973,529. 10 Aug 1976. Filed date 18 Jun 1974. 14p. 

Control systems are described in which transition between 
oxidizing and reducing state of the exhaust gases is sensed, and the 
input to the engine modified in accordance with sensed exhaust 

composition. A sensor is used which has an output signal hav- 
ing a transition jump, the extent of the jump being highly tempera- 
ture dependent. A signal is derived representative of change in 
level of the transition jump, as a function of temperature, the con- 
trol circuit is r nsive to the transition jump, and controlling 
input to the engine is modified in acco’ ce with the signal 
representative of level change of the transition jump to compen- 
sate for temperature-dependent changes. 
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14019 Afterburning contro! of internal combustion engine ex- 
haust gas. Nakajima, Y.; Hayashi, Y.; Nagumo, S.I. (to Nissan 
Motor Co., Ltd.). US Patent 3,974,651. 17 Aug 1976. Priority 
date 19 May 1973, J . 6p. 

Flow of coumadin air into the exhaust system is regulated 
by diaphragm assembly controlled valves between an air supply 
and the exhaust system. The diaphragm assemblies respond to 
vacuum in the intake air system of the engine. 


14020 Gas scrubber. Alcock, K. (to Dresser Industries, Inc.). 
US Patent 3,976,456. 24 Aug 1976. Filed date 7 Apr 1975. 6p. 

An improved gas scrubber is described which is particularly 
suited for cleaning and cooling the exhaust from a diesel 
powered mine vehicle. The invention is embodied in apparatus in- 
cluding an enclosure which is partially filled with a liquid such as 
water. An inlet for the exhaust gases is located above the liquid 
level, as is also an outlet for the cleaned gases to escape. A tube 
connected to the inlet extends downwardly to below the water 
level, then changes direction and extends upwardly with constantly 
increasing cross section and with at least some portion of it in cur- 
vature to an open end interiorly of the enclosure and above the 
liquid level. One or more orifices in the submerged portion of the 
tube admit water droplets which are sucked into and turbulently 
mixed with the high velocity gases in proportion to the amount of 
combustion exhaust from the engine. The water droplets and par- 
ticulate matter are separated from the gas stream by the combina- 
tion of centrifugal force and their own gravity when the gas stream 
is slowed down. 


14021 Catalytic converter for exhaust gases. Balluff, R.N. (to 
Tenneco Inc.). US Patent 3,975,826. 24 Aug 1976. Filed date 2 
Jan 1974. 6p. 

A catalytic converter for use in the exhaust systems of inter- 
nal combustion engines and a method of assembly are described. A 
housing including a tubular shell has a differentially hardened, an- 
nular fibrous lining to resiliently support, insulate, and secure a 
monolithic type catalyst element. The ends of the tubular shell ex- 
tend beyond the fibrous lining, which in turn extends beyond the 
upstream and downstream ends of the catalyst element. The ends 
of the shell and the ends of the fibrous lining are angularly 
deformed inwardly to protect the corners of the catalyst, to 
minimize gas impingement on the fibrous material, and to 
mechanically retain the catalyst in position. The method includes 
the steps of inserting the monolithic catalyst into the shell with the 
annular resilient lining in place around the periphery of the 
catalyst, bending the ends of both the shell and liner over the ends 
of the catalyst and subsequently attaching inlet and outlet conduits 
to the ends of the shell. 


NITROGEN OXIDES 


REFER ALSO TO CITATION(S) 13966, 13968, 13969, 13971, 
13985, 14035, 14036 


14022 (PB—251586) Mass emissions from ten pre-controlled 
gasoline trucks, and comparisons between different trucks on a road 
course. Final report. Ingalls, M.N.; Springer, K.J. (Southwest 
Research Inst., San Antonio, Tex. (USA)). Apr 1975. Contract 
EPA-68-03-0441. 401p. NTIS $11.00. 

Exhaust emission and fuel economy tests were performed on 
ten 1965-1969 pre-emission-controlled gasoline-powered heavy- 
duty trucks while being operated over the San Antonio Road 
Route (SARR). Each vehicle was also emission tested using a 9- 
mode chassis dynamometer test procedure. Comparisons were 
made on emission data between these two test procedures as well 
as emission data and fuel-economy data from two other heavy-duty 
testing projects, also conducted by SwRI: Contract EHS 70-113, 
Part 1-25 1970-1972 emission-controlled gasoline-powered Heavy- 
Duty trucks; Contract 68-01-2113-Ten 1970-1973 pre-emission- 
controlled diesel-powered Heavy-Duty trucks. (GRA) 


14023 Oxides of nitrogen transformation while sampling com- 
bustion products containing carbon monoxide. Benson, R.; Samuel- 
sen, G.S.; Peck, R.E. (Univ. of California, Irvine). pp 23p, Paper 
11 of In Combustion of coal, oil shale, and tar sands. Combustion 
problems related to the enhancement of energy efficiency. Tustin, 
CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The composition of combustion effluents is determined by 
conveying a source sample to an instrument for quantitative analy- 
sis. The criteria for selecting sampling probe and line materials to 
convey combustion products generally exclude potential pollutant 
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consumption or other sample transformation processes that may 
occur during transport. Oxides of nitrogen (NO/sub x/) is an espe- 
cially susceptible product of combustion to removal, oxidation, and 
reduction transformations. Investigation of NO/sub x/ tranforma- 
tions in the presence of carbon monoxide is of special interest. The 
results are valuable to those measuring automobile exhaust com- 
positions, especially those intent on determining the ratio of nitric 
oxide to nitrogen dioxide emitted at the exhaust plane. Experimen- 
tal tests were conducted to evaluate the transformation of nitric 
oxide and nitrogen dioxide concentrations in stainless steel and sil- 
ica sampling materials in the presence of combustion products 
containing carbon monoxide. A range of sample temperatures (25 
to 400°C), CO concentrations of (0 ppM to 2500 ppM), and ox- 
ygen concentrations (0, 1, 5 percent) are evaluated. 316 stainless 
steel is found to catalytically promote the reduction of NO, at tem- 
peratures exceeding 100°C in the presence of carbon monoxide. 
The addition of oxygen decreases the percent conversion at a 
given temperature and carbon monoxide level. Reduction of NO, 
to NO in silica in the presence of carbon monoxide is observed at 
400°C. Total oxides of nitrogen are conserved. 


14024 Method for treatment of engine exhaust Erickson, 
H.; Mooi, J. (to Atlantic Richfield Co.). US Patent 3,974,255. 10 
Aug 1976. Filed date 26 Mar 1975. 14p. 

Improved methods are described for reducing the amounts 
of hydrocarbon, carbon monoxide, and nitrogen oxides in the ex- 
haust gases of internal combustion engines. Catalysts are used con- 
sisting of a major amount of crystalline magnesium aluminate 
spinel. Improved catalysts as well as improved methods for making 

e present catalyst are also included. 


14025 Controls for maintaining low nitrogen oxides content in 
internal combustion engine exhaust gases. Siebke, H.; Moro, B.; 
Schoenborn, M.; Jahnke, H. (to Robert Bosch GmbH). US Patent 
3,974,040. 10 Aug 1976. Priority date 12 Jul 1973, German, 
Federal Republic of (F.R. Germany). 8p. 

A control system and apparatus for measuring and monitor- 
ing the nitrogen oxides content of internal combustion engine ex- 
haust gases is described. The exhaust gases are contacted with the 
reducing electrode of a sensor cell having a predetermined poten- 
tial established between the cell electrodes so that the reducing 
electrode is able to reduce both the nitrogen oxides and oxygen 
content of the exhaust gas. The current flowing through the sensor 
cell is measured to determine whether the nitrogen oxides content 
of the exhaust gas is sufficiently low. 


14026 Emissions control system for an automotive vehicle or 
the like. Shelton, E.E. US Patent 3,973,916. 10 Aug 1976. Filed 
date 1 Apr 1974. 10p. 

An emissions control system is described for eliminating or 
substantially reducing the levels of hydrocarbons, carbon monox- 
ide, oxides of nitrogen, and other noxious components in the ex- 
haust gas flow from the internal combustion engine of an automo- 
tive vehicle to permissible levels. The system includes a reaction 
device adapted to be connected to the exhaust gas flow from the 
engine and having one or more ceramic reaction elements therein 
which cause the undesirable components in the exhaust gas flow to 
oxidize, disassociate or otherwise become innocuous before being 
discharged into the atmosphere. An engine driven air pump sup- 
plies air under pressure to the reaction device, and a spark plug is 
mounted in the device and connected to a suitable high voltage 
source so that a spark is maintained across the electrodes of the 
spark plug when the engine of the vehicle is either cold or idling, 
or when the vehicle is decelerating. An electrical circuit controls 
the operation of the high voltage source, such circuit including a 
thermal switch responsive to the operating temperature of the en- 
gine and a normally closed push button switch positioned so as to 
respond to movement of the accelerator pedal or throttle linkage 
of the engine. The emissions control system also includes a dis- 
tributor rotor having an auxiliary contact arm which causes the 
spark plugs of the engine to fire a second time during the operat- 
ing cycle of the respective cylinders, such second firing occurring 
at or near the beginning of the exhaust strokes of the pistons of 
the respective cylinders. 


14027 Controlled exhaust gas recirculation. Villforth, F.F. Ill. 
(to Secretary of the Army). US Patent 3,975,904. 24 Aug 1976. 
Filed date 22 Jan 1975. 4p. 

A device is described to divert engine exhaust gases around 
a catalytic converter when the exhaust gases are too cool to sup- 
port catalytic combustion or treatment of objectionable pollutants 
such as nitrogen oxides, carbon monoxide, and unburned 
hydrocarbons. The diverted gases are delivered to the engine's 
combustion air intake system for recycle in the engine. At normal 
—— temperatures (after initial warm-up) the diverter line is 
closed so that all the exhaust gases are directed through the cata- 
lytic converter. 
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CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 13966, 13968, 13969, 13971, 
13985, 14022, 14024, 14026, 14027 


14028 Secondary air flow rate control device for use in exhaust 
gas pu device. Shimo, S.; Atago, T. (to Hitachi, Ltd.). US 
Patent 3,975,905. 24 Aug 1976. Priority date 14 Nov 1974, Japan. 


8p. 

A secondary air flow rate control device is described in 
which the secondary air delivered from an air pump is fed through 
an air passage to an exhaust gas purifying device provided in an 
exhaust system for purifying the unburnt components contained in 
exhaust gases from an internal combustion engine. An aperture for 
bleeding air to atmosphere is provided in the air passage, with a 
valve in the aperture, so that at the time of acceleration of an en- 
gine, the valve is closed to increase the amount of the secondary 
air to be fed to the exhaust gas purifying device. This secondary 
air flow rate control device includes an air flow rate control 
mechanism for driving the valve which is provided in the aperture 
for bleeding air to atmosphere, and a mechanism for detecting the 
accelerating condition of an engine according to the pressure in a 
suction pipe. The acceleration detecting mechanism is integral with 
the air flow rate control mechanism, whereby by directly driving 
the air flow rate control mechanism, the aperture is closed at the 
time of acceleration to increase the amount of the secondary air 
fed to the exhaust gas purifying device, thus improving the respon- 
sive characteristics of the air flow rate control mechanism, with 
the additional advantages of achievment of compactness and sim- 
plicity for the construction of the air flow rate control device. 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 12939, 13979, 13981, 13983 


14029 Combined catalytic and alkali metal hydrodesulfuriza- 
tion and conversion process. Bearden, R. Jr.; Hamner, G.P. (to 
Exxon Research and Engineering Co.). US Patent 3,976,559. 24 
Aug 1976. Filed date 28 Apr 1975. 12p. 

A process for the combined hydrodesulfurization and 
hydroconversion of certain heavy hydrocarbon feedstocks is dis- 
closed. Specifically, asphaltene-containing feedstocks, such as 
residual feedstocks, are initially contacted with a hydrodesulfuriza- 
tion catalyst which selectively avoids the conversion of the asphal- 
tene agglomerates and metal-containing compounds therein, so 
that said feedstock is at least partially desulfurized, and then is 
contacted with an alkali metal in a conversion zone at elevated 
temperatures and in the presence of added hydrogen so that said 
feedstock is both further desulfurized and hydroconverted, 
preferably so that at least about 50 percent of the 1050°F + por- 
tion of the feedstock is converted to lower boiling products. In this 
manner the catalyst is maintained for long periods, while at the 
same time advantage is taken of the ability of the alkali metal 
desulfurization agent to both desulfurize and upgrade the 
hydrocarbon feedstock by the hydroconversion of the higher boil- 
ing components. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 13966, 13968, 13969, 13971, 
13985, 14024, 14026, 14027, 14028 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 12677, 13927, 13985 


14030 (AD-A—023435) Navy energy research and develop- 
ment quarterly report. Technical No. 1. Tomlinson, G. 
(Midland Coal Co., Trivoli, Ill. (USA)). 15 Jan 1976. Contract 
N00014-76-C-0239. 32p. (TETRAT-A—642-76-208). NTIS $4.00. 
A report is given including an overview of the Navy Energy 
R and D p . Fuel requirements for Naval ships, aircraft, and 
shore installtions are summarized. Emphasis is given to alternate 
sources of energy, synthetic fuels, and energy conservation. 


14031 (COM—75-11474) Alternate energy sources for marine 
er plants. Femenia, J. (National Maritime Research Center, 
ings Point, N.Y. (USA)). Sep 1975. 22p. NTIS $3.25. 

Prepared in cooperation with Webb Inst. of Naval Architec- 
ture, Glen Cove, N.Y. Center for Maritime Studies. 

The size of ship power plants and other factors governing 
the suitability of different types of fuel for marine use are 
discussed. Various alternatives to traditional fuels derived from 
crude petroleum are considered. Types of fuel considered are 
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other liquid hydrocarbon fuels, both natural and synthetic, 
hydrocarbon fuels in solid, liquid/solid, and gaseous forms, non- 
hydrocarbon fuels, and solar and wind energy. 


14032 (N—75-30163) Study of the goa of hydrogen 
fuel to long-range subsonic — - Volume 2. re- 
port, Feb—Oct 1974. Brewer, G.D.; Morris, R.E.; Lange, R.H.; 
Moore, J.W. (Lockheed-California Co., Burbank (USA)). Jan 
1975. Contract NAS1-12972. 380p. (NASA-CR—132559; 
LR—26752-2). NTIS $10.25. 

Prepared in cooperation with Lockheed-Georgia Co., 
Marietta, GA. 

The feasibility, practicability, and potential advantages and 
disadvantages of using liquid hydrogen as fuel in long range, sub- 
sonic transport aircraft of advanced design were studied. Both pas- 
senger and cargo-type aircraft were investigated. To provide a 
valid basis for comparison, conventional hydrocarbon (Jet A) 
fueled aircraft were designed to perform identical missions using 
the same advanced technology and meeting the same operational 
constraints. The liquid hydrogen and Jet A fueled aircraft were 
compared on the basis of weight, size, energy utilization, cost, 
noise, emissions, safety, and operational characteristics. A program 
of technology development was formulated. 


14033 (NTIS/PS—76/0188) Automobile air pollution. Part 5. 
Automotive fuels (citations from the NTIS Data Base). Report for 
1970—Feb 1976. Lehmann, E.J. (National Technical Information 
Service, Springfield, Va. (USA)). Mar 1976. 74p. NTIS $25.00. 

Supersedes NTIS/PS—75/313. 

The use of fuels and fuel additives in automobiles is covered 
in these cited abstracts. The use of methyl alcohol, natural gas, 
methane, and hydrogen are reported. Improvements to gasoline 
and its properties which effect air pollution are discussed along 
with studies on lead additives. (This updated bibliography contains 
69 abstracts, 22 of which are new entries to the previous edition. ) 


14034 (PB—244736) Statistical study of speed and fuel, 
1973—1974. Cope, E.M. (Department of T rtation, 
Washington, D.C. (USA). Technical Assistance Div.). Jul 1975. 
44p. (In Spanish). (TPI—43-75/03). NTIS $3.75. 

The reports ‘The Effect of Speed on Automobile Gasoling 
Consumption Rates’ and ‘The Effect of Speed on Truck Fuel Con- 
sumption Rates’ is combined and translated into Spanish. Addi- 
tional statistical data on annual mileage and motor fuel consump- 
tion from ‘'Road-User and Property Taxes on Selected Motor Vehi- 
cles’ are included. The report is designed for distribution to the 
governments of Latin American countries. 


14035 (PB—250810) An analytical and experimental study of 
the performance and emissions of a hydrogen fueled reciprocating 
engine. Final report, May 1973—Jun 1974. de Boer, P.C.T.; 
McLean, W.J.; Fagelson, J.J.; Homan, H.S. (Cornell Univ., Ithaca, 
N.Y. (USA). Sibley School of Mechanical and Aerospace En- 
gineering). Jun 1974. Contract DOT-OS-30113. 8p. NTIS $3.50. 
An analytical model was developed for the nitric oxide 
(NO) emissions and the power output of reciprocating engines 
fueled by hydrogen. Detailed documentation is provided of the 
methods used in the model. The results computed are in good 
agreement with recent experimental results obtained with a con- 
ventional engine. The results of the model also are compared with 
new experimental results from a CFR engine with direct fuel injec- 
tion. In the latter engine, there was a combustion prechamber with 
a high turbulence level. The effect of this was found to be a reduc- 
tion in NO emissions and in power output. The experimental 
results obtained demonstrate the feasibility of an unthrottled, 
quality regulated hydrogen engine with very low NO emissions at 
loads up to one-half of the maximum load. Engine parameters 
taken into account were compression ratio, mixture equivalence 
ratio and engine load, ignition timing, injection timing, engine 
speed, percentage of exhaust gas recirculation and valve timing. 


(PB—250810) Analytical and experimental study of the 
performance and emissions of a hydrogen fueled reciprocating en- 
gine. Final report, May 1973—June 1974. de Boer, P.C.T.; 
McLean, W.J.; Fagelson, J.J.; Homan, H.S. (Cornell Univ., Ithaca, 
N.Y. (USA). Sibley School of Mechanical and Aerospace En- 
gineering). Jun 1974. 128p. (DOT-TST—74-25 ). NTIS. 

An analytical model was developed for the nitric oxide 
(NO) emissions and the power output of reciprocating engines 
fueled by hydrogen. Detailed documentation is provided of the 
methods used in the model. The results computed are in good 
agreement with recent experimental results obtained with a con- 
ventional engine. The results of the model also are compared with 
new experimental results from a Cooperative Fuel Research (CFR) 
engine with direct fuel injection. In the latter engine, there was a 
combustion prechamber with a high turbulence level. The effect of 
this was found to be a reduction in NO emissions and in power 
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output. The experimental results obtained demonstrate the feasi- 
bility of an unthrottled, on regulated hydrogen engine with 
very low NO emissions at loads up to one-half the maximum load. 
Engine parameters taken into account were compression ratio, 
mixture equivalence ratio, engine load, ignition timing, injection 
timing, engine speed, percentage of exhaust gas recirculation, and 
valve timing. Some projections are made about the outlook for 
meeting long term environmental pollution standards with IC 
reciprocating engines fueled by hydrogen. 


14037 Non-leaded gasoline having improved anti-knock quality. 
Loder, W.R. Jr.; Fay, P.S.; Veatch, F. (to Standard Oil Co.). US 
Patent 3,976,440. 24 Aug 1976. Filed date 24 Sep 1975. 4p. 

Non-leaded motor fuel compositions are dnetind having 
improved octane rating. The fuels contain O-alkyldiselenocar- 
bonates of certain metals as octane improvers. 


MATERIALS 


14038 Proceedings of the 1976 international conference on 
computer simulation for materials applications. Nuclear metallurgy. 
Volume 20, Part 1. Conference held in Gaithersburg, Maryland, 
April 19—21, 1976. Arsenault, R.J.; Beeler, J.R. Jr.; Simmons, 
J.A. (eds.). Gaithersburg, MD; National Bureau of Standards 
(1976). 671p. (CONF-760421—P1 ). $16.25. 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

Fifty-seven conference papers are presented in Part 1. 
Twenty papers were separately abstracted. (JRD) 


14039 Computer simulation of the chemical potential. Murch, 
G.E.; Thorn, R.J. (Argonne National Lab., IL). Nucl. Metall.; 20: 
245-251( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

In the past, Monte Carlo simulation in the petite canonical 
ensemble has been seriously hampered by the inability to calculate 
thermodynamic quantities in the form of direct averages. Recently, 
Baker has advanced a method for calculating the chemical poten- 
tial in the two dimensional physical adsorption problem. The 
method is based on the realization that the chemical potential is 
simply related to the energy required to introduce a new particle 
into the ensemble, as suggested earlier by Widom. The method is 
generalized in the form of the fcc lattice gas and reformulated in 
terms of the energy required to remove a particle from the ensem- 
ble. The energy is easier to compute than in the former case since 
it can be easily related to the configurational energy of the ensem- 
ble. Results of calculations of the chemical potential as a function 
of composition and temperature are presented. Results of such cal- 
culations on the petite ensemble are compared with results on the 
grand ensemble. 


14040 Equilibrium configurations of various dislocation arrays 
by computer simulation tech Sadananda, K. (Univ. of Mary- 
land, College Park). Nucl. Metall.; 20: 252-275(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The basic concepts involved in the determination of 
equilibrium configurations of various dislocation arrays are 
reviewed here and these concepts are applied to some simple 
specific cases. It is shown, on the basis of classical mechanics, that 
the equilibrium for a dislocation corresponds to either a maximum 
or a minimum in the total energy of the system with respect to the 
dislocation position. However, when the number of variables that 
define the configuration is more than one, then the equilibrium 
could also correspond to complex saddle point type of configura- 
tions on the energy surface involving the energy maximum with 
respect to one variable and minimum with respect to the others. It 
is also shown, using Hamilton's principle that the paths of disloca- 
tions under both static and dynamic conditions are generally the 
same if relativistic effects are negligible. Furthermore, it is shown 
that when there are non-conservative forces such as frictional 
forces present within the system, the equilibrium configurations of 
dislocations can be significantly affected and also become path de- 
pendent. These and other aspects concerning the stability of vari- 
ous dislocation arrays are discussed in detail. 


14041 Computer simulation of the thermal pressure in solids 
and the equation of state. Welch, D.O. (Brookhaven National Lab., 
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: ton, NY); Dienes, G.J.; Paskin, A. Nucl. Metall.; 20: 537- 
546( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The equation of state of solids was investigated with 
molecular dynamics techniques by Sue the pressure as a 
function of temperature over a wide range of compressions. Data 
were obtained for fcc crystals with Lennard-Jones interactions and 
for bec crystals with Morse interactions. The results were analyzed 
in terms of the Mie-Gruneisen equation of state. The Gruneisen 
constant at zero temperature is found to be essentially that ob- 
tained from the volume dependence of the mean-squared lattice 
vibration frequency, and its temperature dependence can be ap- 
proximated well with a self-consistent cell model. Calculated 
results are compared with experimental data for argon along the 
melting line. 


14042 Proceedings of the 1976 international conference on 
computer simulation for materials applications. Nuclear metallurgy. 
Volume 20, Part 2. Conference held in Gaithersburg, Maryland, 
April 19—21, 1976. Arsenault, R.J.; Beeler, J.R. Jr.; Simmons, 
J.A. (eds.). Gaithersburg, MD; National Bureau of Standards 
(1976). 629p. (CONF-760421—P2). $16.25. 

From Conference on computer simulation for materials ap- 
plications; ‘Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

Sixty-one conference papers are presented in Part 2. Fifteen 
papers were separately abstracted. (JRD) 


14043 Movement of dislocations through a random array of 
weak obstacles of finite width. Labusch, R.; Schwarz, R.B. 
(Argonne National Lab., IL). Nucl. Metall.; 20: 650-657( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

The movement of a dislocation through a random array of 
weak obstacles of finite width has been simulated with the aid of a 
digital computer. Through a normalization of the equation of mo- 
tion it is shown that in the absence of inertial effects the flow 
stress is a function of a single parameter etay = (yo/l/sub s/)\/2 
GAMMA/F/sub y/, where yo is the range of the dislocation-obsta- 
cle interaction force in the direction perpendicular to the disloca- 
tion, I/sub s/ is the average distance between obstacles, F/sub y/ is 
the strength of the interaction force, and GAMMA is the disloca- 
tion line tension. The calculations suggest a relation of the form 
sigma = A (1 + etagB)/sup 1/3/ for the flow stress, where A and B 
are constants. 


14044 Dislocation kinetics. Arsenault, R.J.; Cadman, T.W. 
(Univ. of Maryland, College Park). Nucl. Metall.; 20: 658- 
671(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

A series of investigations have been underway to determine 
in a more rigorous manner the thermally activated motion of a sin- 
gle dislocation and a group of dislocations through a random array 
of short range barriers (s.r.b.). This was accomplished by develop- 
ing computer models to stimulate the motion of dislocations. These 
models require the use of far fewer assumptions in comparison 
with analytical solutions. The parameters which were investigated 
were: the strength and density of s.r.b., criterion for thermal fluc- 
tuation over the s.r.b., size and shape of slip plane, the magnitude 
of the lattice resistance, i.e., the Peierl’s stress, and in the case of a 
group of dislocations the criterion for the dislocation source opera- 
tion, and the differences between single and group motion on a 
one and two dimensional slip plane. The results obtained from the 
investigations of the motion of single dislocation indicate that if 
the s.r.b. is weak, the numerical results are in agreement with 
analytical results predicted by Friedel. If the Peierl’s stress is non- 
zero then the s.r.b. can produce a reduction in the stress required 
to maintain a given dislocation velocity. If a multiple group of 
dislocations are in motion on the slip plane it is possible to have 
two types of pile-ups. If the dislocations remove s.r.b., as in chan- 
neling of isradtated metals, then a normal pile-up occurs. However, 
if the s.r.b. are not removed, an inverted pile occurs. 


14045 Computer simulation of dislocation glide through fields 
of point obstacles. Hanson, K.; Altintas, S.; Morris, J.W. Jr. (Univ. 
of California, Berkeley). Nucl. Metall.; 20: 917-928( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 
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The problem of dislocation glide through microstructure has 
been simulated in a model in which the dislocation is assumed to 
be a string of constant tension and the microstructural barriers to 
glid le are taken to be immobile point barriers of given properties. 

construction of an efficient and versatile simulation code 
capable of handling the complex variants of this problem in 
reasonable computing time requires the use of sophisticated coding 
procedures. Central problems include [1] storing the microstruc- 
ture, i.e., the location and properties of obstacles, in easily 
retrievable form; [2] representing the dislocation configurations so 
that complete information is easily accessible and modifications in 
the configuration are easily made; [3] constructing an efficient 
computer algorithm for advancing dislocations according to pre- 
selected criteria without loss of information. The solutions to these 
problems are described and the capabilities of the code discussed. 


14046 Finite element determination of the operational stress- 
state of a field-ion microscope specimen. Eaton, H.C. (Vanderbilt 
Univ., Nashville); Bayuzick, R.J.; Hackett, R.M.; Iskander, S.K. 
Nucl. Metall.; 20: 942-963( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

An ——— finite element analysis was utilized to 
determine the imaging stress, imposed by the technique itself, on a 
field-ion emitter. The shape of the specimen was obtained utilizing 
computer digitization and numerical integration. Boundary condi- 
tions were evaluated by a field-mapping of the actual image. The 
mapping was based on a knowledge of the field strength required 
to ionize the helium imaging gas and an assumption of a linear 
relationship between the field strength and the applied voltage. 
The shape analysis revealed an emitter endform which agreed with 
the endform required to produce the boundary conditions obtained 
by the field-mapping technique. An analysis of the computed 
stresses reveals that a large stress gradient exists within a region a 
few angstroms thick just below the emitter surface and primarily in 
a band a few degrees wide located about 30° from the projection 
center of a [110] oriented tungsten tip. In addition it is found that 
the stress state is not strongly affected by the variations in 
specimen shape common to field-ion emitters. 


METALS AND ALLOYS 


14047 (N—75-33224) Critical review of uranium research at 
Drev, 1963 - 1973. Drolet, J.P. (Defence Research Establishment 
Valcartier, Courcelette, Quebec (Canada)). Jul 1975. S4p. 
(DREV—4024/75). NTIS $4.50. 

A decade of internal and sponsored uranium research with 
more than 25 reports on in-house and research investigations made 
under contracts and university grants is presented. Alloy develop- 
ments are presented of more than 100 binary, ternary and quater- 
nary uranium alloys and extensive investigations of the two most 
promising alloys, the quaternary U-IMo-IZr-INb and the binary U- 
2Mo are examined. Various other aspects of uranium metallurgy, 
such as powder metallurgy, grain growth, pyrophoricity and 
directional casting, are briefly described. (GRA) 


14048 (PB—249041) Materials research in support of super- 
conducting machinery. Semi-annual report Apr—Sep 1975. Reed, 
R.P.; Hust, J.G.; Kasen, M.B.; Ledbetter, H.M.; Read, D.T. 
(National Bureau ‘of Standards, Boulder, Colo. (USA)). Jan 1976. 
193p. (NBSIR—75-828). NTIS $7.50. 

See also report dated Sep 1975, AD-A—019230. 

Results are reported of a six-month study, March through 
August 1975, on candidate materials for superconducting machin- 
ery. The results cover five areas--advanced composites, elastic pro- 
perties, fatigue resistance and fracture toughness, magnetothermal 
conductivity, and thermal conductivity. Material properties were 
studied over the temperature range 4 to 300 K. M: aterials studied 
include: oxygen-free copper; copper-nickel alloys; a precipitation- 
hardening copper alloy; invar; nickel-chromium-iron alloys; stain- 
less steels; and the composite materials boron/aluminum, 
boron/epoxy, S-glass/epoxy, graphite/epoxy, and an organic- 
fiber/epoxy. (GRA) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 13883, 14107, 14209 


14049 (AD-A—012409) Research on materials for submerged 
arc welding of titanium. Final report, 15 Jun 1974—14 Jun 1975. 
Hill, D.C.; Choi, C.L. (Union Carbide Corp., Tarrytown, N.Y. 
(USA). Linde Div.). Jun 1975. Contract N00014-74-C-0406. 30p. 
N 75 
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This report presents the results of a study of halides as can- 
didate materials for submerged arc welding of titanium alloys. 
Criteria are defined for optimum performance and tests are per- 
formed to screen candidate fluxes. CaF,-base fused fluxes are 
determined to offer preferred welding characteristics. Four promis- 
ing compositions are identified: CaF,, CaF,-(5%)BaCl,, CaF,- 
(5%)SrF,. SrCl, and CaF,-(5%)BaCl,-(2%)LiF. Groove welds were 
made with CaF, flux and Ti-6AIl-2Nb-1Ta-1Mo wire. 


14050 (PB—247791) Recovery and separation of molybdenum 
and rhenium from a solution. Research report. Fischer, 
D.D.; Bauer, D.J.; Lindstrom, R.E. (Bureau of Mines, Reno, Nev. 
(USA). Reno Metallurgy Research Center). Oct 1975. 18p. (BM- 
RI—8088). NTIS $3.50. 

Recovery and separation of Mo and Re from a process solu- 
tion were accomplished by a technique involving a combined sol- 
vent extraction-activated carbon adsorption procedure. The 
processing sequence required treatment of the solution with SO, to 
reduce chlorate ion and adjust the pH prior to solvent extraction 
of Mo and Re with a tertiary amine. Mo and Re were stripped 
from the organic phase with an NH,OH solution, and the strip 
solution was passed through activated carbon to preferentially ad- 
sorb the Re. After washing entrained Mo from the column with a 
brine solution, Re was eluted with an MeOH-H,O mixture. The ac- 
tivated carbon was regenerated with water. Mo was recovered as 
(NH,)6Mo,0,, by evaporation of the column effluent Re in the 
column eluate was re-extracted with a tertiary amine, stripped 
from the organic phase with dilute NH,OH, and recovered as 
NH,ReO, by evaporation of the strip solution. The final 
(NH,)ReO, product contained =80 ppM impurities. Sodium sulfate 
was crystallized from the first solvent extraction raffinate by lower- 
ing the solution temperature to 0°C. Precious metals contained in 
= ori oe process solution were adsorbed onto the activated car- 

n. (GRA) 


14051 (UCRL—13689) Final report to Lawrence Livermore 
Laboratory. (Supercon, Inc., Natick, Mass. (USA)). 9 Dec 1975. 
Contract W-7405-ENG-48;PO-7799105. 17p. Dep. NTIS $3.50. 

Results of research devoted to preparation of 3500 and 
1000 A conductors are reported. Extrusion experiments on Nb and 
NbIZr are reported. It was found that a secondary extrusion step 
causes product degradation. The extent of diameter reduction dur- 
ing extrusion does not adversely affect the quality of wire 
products. The construction and processing conditions for conduc- 
tors fabricated during the report period are tabulated. (JRD) 


14052 (Y/DA—6742) Diamond turning large optics. Gerth, 
H.L.; Hewgley, R.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 13 
Sep 1976. Contract W-7405-ENG-26. 20p. (CONF-760832— 16). 
Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The High-Energy Gas Laser Fusion Program requires 
several large optical elements containing aspheric surfaces. A 
fabrication process utilizing diamond turning for figuring has been 
chosen as the most feasible when considering cost and allowable 
time for fabrication. To diamond turn optics of this size (80-inch 
diameter), a two-axis horizontal spindle, numerical control turning 
machine was chosen. Improvements in vibration control, tool path 
control, and size capability were needed to achieve the desired 
capability. Basic criteria needed for diamond turning are described 
along with the major modifications required to achieve these 
criteria in a machine tool. 


14053 (Y/DA—6749) Machinability studies of infrared win- . 


dow materials and metals. Arnold, J.B.; Morris, T.O.; Sladky, R.E.; 
Steger, PJ. (Oak Ridge Y-12 Plant, Tenn. (USA)). 13 Sep 1976. 
— W-7405-ENG-26. 21p. (CONF-760832—18). Dep. NTIS 
50. 

From 20. annuai SPIE technical symposium; San Diego 
California, United States of America (USA) (23 Aug 1976). 

Diamond machining of materials for optical applications is 
becoming an important fabrication . Development work in 
material-removal technology to better understand the mechanics of 
the diamond-turning process, its limitations, and applications is 
described. The ique is presently limited to a select group of 
metals, most of which are of a face-center-cubic crystal structure. 
Machinability studies were done which were ais to better un- 
derstand diamond compatibility and thus ex the range of ap- 
plicable materials. Nonconventional methods such as ultrasonic 
tool stimulation were investigated. Work done to determine the 
machinability of infrared window materials indicates that this is a 
viable fabrication technique for many materials, although addi- 
St | ane eee ee 
mate! . 
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14054 Stainless steel capable of withstanding neutron irradia- 
tion. Bates, J.F.; Holmes, J.J.; Paxton, M.M.; Straalsund, J.L. (to 
USAEC, Washington, D.C.). French Patent 2,252,415/A/. 25 Nov 
1974. 16p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 26 Nov 1973, USA. 

The alloy according to the invention is characterized in that 
it contains, by weight, from 16.0 to 18.0% chromium, from 11.0 to 
14.0 nickel, from 1.0 to 2.0 manganese, from 0.04 to 0.08 carbon, 
from 0.04 to 0.06 nitrogen, from 0.0 to 0.03 rus, from 0.0 
to 0.03 sulphur, from 0.0 to 0.05 cobalt, from 0.0 to 0.01 Tr, 
from 0.0 to 0.901 boron and from 1.1 to 2.0 silicon, the Ne <a 
being iron. Such an alloy is suitable, in particular, for manufactur- 
ing fast-neutron reactor structures. 


14055 Coating method for graphite. Banker, J.G.; Holcombe, 
C.E. Jr. (to Energy Research and Development Administration). 
US Patent Application 629,245. 6 Nov 1975. I Ip. 

A method of limiting carbon contamination from graphite 
ware used in induction melting of uranium alloys is provided. The 
graphite surface is coated with a suspension of Y,O; particles in 
water containing about 1.5 to 4 percent by weight sodium carbox- 
ymethylcellulose. 


14056 Use of the steel 20 MnMoNi 55 in the primary loop of 
the LWR-type reactors. Cerjak, H. (Kraftwerk Union A.G., Erlan- 
gen (F.R. Germany) ). pp 612-615 of In Reactor conference, Dues- 
seldorf, 30.3.-2.4.1976. Section 3: Design, construction and opera- 
tion of nuclear power plants and their components. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 tab. Short communication only. 


14057 Method and apparatus for removing impurities from 
liquid metals. Walkden, A.J. (to General Electric Co. Ltd.). US 
Patent 3,979,268. 7 Sep 1976. Priority date 6 Jun 1974, United 
Kingdom of Great Britain and Northern Ireland (UK). 8p. 

A method is claimed for removing an impurity from a liquid 
metal in which: a flow of the liquid metal containing the impurity 
is passed into a chamber containing a quantity of the liquid metal 
and an electrolyte in which the impurity dissociates to form posi- 
tive and negative ions; a voltage is applied between a pair of elec- 
trodes disposed respectively in the electrolyte and liquid metal to 
effect electrolytic extraction of the ions from the electrolyte; a 
flow of liquid metal is extracted from the chamber for circulation 
through an associated equipment; and an appreciable quantity of 
the electrolyte is circulated with the extracted liquid metal. 15 
claims, 4 drawing figures. 


STRUCTURE AND PHASE STUDIES 


14058 (AD-A—012948) Study of massive transformations in 
metals and alloys. Final report, 1 May 1969—31 Jan 1975. Massal- 
ski, T.B. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA), Metal 
Physics Lab.). 26 Jun 1975. 13p. NTIS $3.25. 

Aspects of massive transformations in alloy systems Cu-Zn, 
Cu-Ga, Cu-Ga-Ge, Ag-Cd, Ag-Zn, Ag-Al, Ag-Al-Cu and Fe-Cr are 
discussed. In several instances a massive transformation has been 
shown to be an interface-controlled reaction occurring without 
local equilibrium at the interface. Details of transformation 
kinetics have been interpreted in terms of a model of the transfor- 
mation interface. Nucleation has been shown to be the rate con- 
trolling process. Single crystals have been grown rapidly, utilizing 
the massive transformation in Ag-Al and Ag-Al-Cu alloys. 


Enhanced plastic flow under load has been observed in Fe-Cr al- 
loys. 


14059 (AD-A—019248) Annual technical on materials 
research (16th), 1 July 1974 to 30 June 1975. (Northwestern 
Univ., Evanston, Ill. (USA). Materials Research Center). Sep 
1975. 216p. NTIS $7.75. 

Sponsored in by Advanced Research Projects Agency, 
eg Va., Air Force of Scientific Research, Arlington, 
Va., National Institutes of Health, Bethesda, Md. See also report 
dated Feb 1974, AD—783964. 

This Sixteenth Annual Technical Report of the Materials 
Research Center of Northwestern University presents much of the 
research that has been conducted by Center members during the 
period | July 1974 - 30 June 1975. There were four major thrust 
areas supported by the NSF block grant during this report period: 
Fatigue of Metals, Electron Transport in A’ ic Materials, 
Processing of Polymeric Materials and Intermetallic Compounds. 
In addition, the theoretical investigations of the properties of elec- 
tron-hole liquids have now been supplemented by an experimental 
program. This year the research e vors of our participants on 
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the properties of liquid crystals are presented in a separate area, 
although most of this work is supported by funding outside the 
Center. Two additional major thrust areas are supported under the 
ARPA grant; namely, Heterogeneous Catalysis and Materials for 
Energy Srorage. (GRA) 


14060 (AD-A—019424) The atom probe field ion microscope: 
fundamental principles of operation. Chambers, R.S. (Illinois Univ., 
Urbana (USA). Coordinated Science Lab.). Dec 1975. Contract 
DAABO07-72-C-0259. 209p. (R—702; UILU-ENG—75-2237). 
NTIS $7.75. 

Thesis. 

The ability of the Atom Probe to characterize the chemical 
composition of a surface with atomic resolution has been in- 
vestigated. The experimental techniques necessary for quantitative 
surface studies are presented. (GRA) 


14061 (AD-A—025334) Surface characterization of titanium 
and titanium alloys. Part I. Effect on titanium - 6 aluminum - 4 
vanadium alloy of commercial treatments. Final report, Jun 
1975—Jan 1976. Baun, W.L. (Air Force Materials Lab., Wright- 
Patterson AFB, Ohio (USA)). Mar 1976. 48p. NTIS $4.00. 

This report describes a study using a combination of ion 
scattering spectrometry (ISS) and secondary ion mass spec- 
trometry (SIMS) along with scanning electron microscopy (SEM) 
to determine chemistry and morphology of surfaces produced by 
commercial treatments on Ti-6AI-4V alloy. Treatments include al- 
kaline clean, alkaline etch, phosphate-fluoride, Pasa-Jell 107 and 
Vought Abrasive Slurry Treatment (VAST). (GRA) 


14062 (COO—2128-12) Positron lifetime measurements as a 
non-destructive technique to monitor fatigue damage. Technical 
progress report. Byrne, J.G. (Utah Univ., Salt Lake City (USA)). 
Sep 1976. Contract E(11-1)-2128. 68p. Dep. NTIS $4.50. 

In hardened steel, hydrogen charging produces damage at 
martensite plate and lath surfaces; the damage as revealed by 
transmission electron microscopy (TEM) was in the form of small 
voids. No similar particle interface damage was found in charged 
steel of a pearlitic microstructure; however, dislocation density in- 
creases were noted in both pearlitic and martensitic materials as a 
result of hydrogen charging. Additional irradiations and annealings 
revealed that stage III annealing of electron irradiated copper in- 
volves the motion and removal of both monovacancies and 
divacancies. A multivacancy unit exists as a stable entity even after 
annealing above the stage III region. The fatigue studies of copper 
are developing a more full picture of dynamical hardening and sof- 
tening at a number of intermediate conditions between the ex- 
tremes of the fully annealed and cold worked conditions. A critical 
point has been discovered during early fatigue hardening, namely, 
the intensity of the primary lifetime starts dropping while that of 
the second lifetime increases. 


14063 (N—75-29246) Study of zirconium-niobium-nickel 
system by local x-ray analysis. Yevdokimova, A.D.; Kuznetsova, 
S.M.; Ronami, G.N.; Sokolovskaya, Y.M. Translated from Vestn. 
Mosk. Univ., Ser. Il. Khim.; 11: No. 1, 62-66(1970). 8p. (NASA- 
TT-F—16474). NTIS $3.25. 

An x-ray microanalyzer was used to investigate a considera- 
ble number of samples of the Zr-Nb-Ni system, which had un- 
dergone heat treatments of 700 h at 800°C and 2000 h at 500°C. 
The results are presented in both diagrammatic and tabular form. 
In general, the x-ray results obtained tend to confirm the results of 
earlier work with regard to the presence of the various phases and 
phase equilibria, but the state Zr7Nil0 was found to play a more 
significant role than heretofore believed. 


14064 Identification of order effects in V,Ga. Fluekiger, R.; 

Staudenmann, J.L.; Treyvaud, A. (Geneva Univ. (Switzerland)); 

Fischer, P. (Eidgenoessisches Inst. fuer Reaktorforschung, 

Wuerenlingen (Switzerland)). pp 1-4 of In Low temperature 

owe Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
etherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors have investigated the V,Ga system exposing the 
samples to extremely different heat treatments in order to induce a 
maximum change of the order parameter S. The highest Tsub(c) 
value (Tsub(c) = 15.7°K) was found after a final annealing of 3 
months at 620°C, while the lowest value (Tsub(c) = 13.4°K) was 
obtained after an Argon jet quenching from 1260°C. The high 
value of Tsub(c) was confirmed by a specific heat measurement. 


14065 Effect of uniaxial stress on the superconducting transi- 
tion of tin whiskers and of bulk tin. Rothberg-Bibby, B.; 
McLachlan, D.S.; Nabarro, F.R.N. (University of the Witwater- 
srand, Johannesburg (South Africa). Dept. of Physics). pp 117-120 
of In Low temperature —. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The effect of uniaxial stress on the superconducting phase 
diagram is of intrinsic interest and can also be related to the 
parameters of the microscopic theory, but can be measured with 
only poor precision on bulk material because of the onset of 
plastic flow. A theoretical approach was used in the analysis of 9 
sets of data on the phase transitions of tin whiskers at strains up to 
approximately 2 1/2% (stresses up to 10kbar). Transition surfaces 
for typical [001] and [100] whiskers are shown. 


14066 Theory for the effects of disorder on T/sub c/ and B/sub 
c2/ in Nb3Sn and Nb,Al. Somekh, R.E. (Cambridge Univ. (UK). 
Dept. of Metallurgy and Materials Science). pp 17-19 of In Low 
temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Results are presented of the Labbe, Friedel and van Reuth 
model (LFvR), which accounts for the effects of disorder along 
the chains in the A15 structure. It compares the LFvR predictions 
with recent fast-neutron-irradiation results on Nb3Sn and Nb,AIl. 


14067 Paramagnetic Moessbauer-spectra of '*'Dy(GAMMA, or 
GAMMaA,) and '“Er(GAMMaA,) in cubic symmetry: influence of 
relaxation. Sivardiere, J. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale); 
Blume, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Hyperfine Interact.; 1: No. 4, 283-294(Dec 1975). 

When hyperfine interactions are non-diagonal with respect 
to the electronic states, the effective-field approximation does not 
hold, and the influence of relaxation on paramagnetic Moessbauer 
spectra can be described by the Clauser and Blume stochastic 
theory. This theory involves the inversion of matrices whose 
dimension is: d=(2S+1 )? (2I/sub e/+1)(2I/sub g/+1) and becomes 
impracticable if d is large. It is then possible to simplify the 
method by using the random phase approximation, which 
eliminates the stochastic indices in the expression of the line 
shape: only matrices of dimension 2I/sub e/+1)(2I/sub g/+1) have 
to be inverted at each point of the spectrum. Specific calculations 
are presented for '*'Dy and '“Er nuclei in a cubic environment. 


14068 Computer simulation of homogeneous nucleation and 
growth processes. Mahin, K.W.; Hanson, K.; Morris, J.W. Jr. 
(Univ. of California, Berkeley). Nucl. Metall.; 20: 39-50(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

In an effort to characterize the generation of shape, a com- 
puter code was developed capable of relating the topology of a 
well-defined microstructure to the nucleation and growth process 
which generated it. This was accomplished by simulating the 
process in three-dimensions and characterizing the grain geometry 
in two-dimensions. Two microstructure models have been fully 
characterized by this method: the Johnson-Mehl model and the 
cellular model. Utilizing prior work which had been done for these 
models, it has been possible to verify the validity of the simulation 
process. The resultant code is efficient and economical, capable of 
generating in two-dimensions large amounts of picture detail in an 
easily accessible form and processing the data within reasonable 
computing time. 


Systems for storage and retrieval of thermochemical 
data and calculation of phase rams. Kaufman, L.; Nesor, H. 
(ManLabs, Inc., Cambridge, MA). Nucl. Metall.; 20: 63-74( 1976). 

From Conference on computer simulation for materials ap- 
plications, Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The systems developed by National Physical Laboratory and 
ManLabs have been coupled to provide a Metallurgical Ther- 
mochemical Data Bank for storage and retrieval of data and calcu- 
lation of binary and ternary phase diagrams. Approximately two 
thousand sets for pure elements and compounds are stored provid- 
ing thermodynamic functions and differences for specific reactions 
in numerical form. Vapor pressure data for gaseous products and 
solubility data for gases in metals and dilute alloys covering the 
Henrian range can be retrieved. Similar data for dilute solutions of 
metals in pure metals and binary alloys is also accessible. The 
system can also be used to compute all of the forty-five binary 
systems composed of the metals iron, chromium, nickel, cobalt, 
aluminum, niobium, molybdenum, titanium, carbon, and tungsten. 
This facility is available through explicit descriptions of solution 
and compound phases generated in terms of lattice stability, solu- 
tion and compound phase parameter which are employed to calcu- 
late the phase diagrams and thermochemical properties of the bi- 
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nary systems. The system can be used for calculation of the one 
hundred twenty possible ternary systems composed of these metals 
over a wide range of temperature. The system operates on data 
supplied by the user so that other inorganic, ceramic, and metallic 
combinations can be considered. The ManLabs-NPL MATERIALS 
DATABANK is accessible via TSO (time sharing option) through 
standard teletype terminals which can be connected into the main 
computer by telephone anywhere in the U. S. and Canada. Users 
can employ almost any commercial terminal to gain access to the 
system and interact with the DATABANK. 


14070 Time evolution of a quenched binary alloy: computer 
simulation of a three-dimensional model system. Marro, J. (Yeshiva 
Univ., New York); Bortz, A.B.; Kalos, M.H.; Lebowitz, J.L.; Sur, 
A. Nucl. Metall. ; 20: 89-95( 1976). 

From Conference on computer simulation for materials ap- 
plications, Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

Results are presented of computer simulation of the time 
evolution for a model of a binary alloy, such as ZnAl, following 
quenching. The model system is a simple cubic lattice the sites of 
which are occupied either by A or B particles. There is a nearest 
neighbor interaction favoring segregation into an A rich and a B 
rich phase at low temperatures, T less than T/sub c/. Starting from 
a random configuration, T much greater than T/sub c/, the system 
is quenched to and evolves at a temperature T less than T/sub c/. 
The evolution takes place through exchanges between A and B 
atoms on nearest neighbor sites. The probability of such an 
exchange is assumed proportional to e/sup -BAU/ [1 + e/sup - 
BAU/}~' where B = (k/sub B/T)' and AU is the change in energy 
resulting from the exchange. In the simulations either a 30 x 30 x 
30 or a 50 x 50 x SO lattice is used with various fractions of the 
sites occupied by A icles. The evolution of the Fourier trans- 
form of the spherically averaged structure function S(k,t), the 
energy, and the cluster distribution were computed. Comparison is 
made with various theories of this process and with some experi- 
ments. It is found in particular that the results disagree with the 
predictions of the linearized Cahn-Hilliard theory of spinodal 
decomposition. The qualitative form of the results appear to be 
unaffected if the change in the positions of the atoms takes place 
via a vacancy mechanism rather than through direct exchanges. 


14071 Transient and steady state diffusion solution for point 
defects in a stress field. Coghlan, W.A. (Oak Ridge National Lab., 
TN). Nucl. Metall.; 20: 166-176( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The exact solution of the three-dimensional diffusion of 
point defects in a stress field is important in many areas of materi- 
als science including phase transformations, radiation damage, 
deformation, and fracture. Analytical transient and steady state 
solutions are intractable except for some very simple cases. Com- 
puter simulation offers a method to solve this problem for a large 
variety of initial and boundary conditions. A straightforward nu- 
merical method using a difference equation to replace the govern- 
ing differential equation has been developed to simulate the 
transient behavior of the point defect concentration field. The 
method allows easy display of the results and simple modification 
to time and position dependent boundary and initial conditions. An 
application has been made to find the time dependence of the 
vacancy concentration profile and defect current to a 5-b radius 
dislocation looop in quenched aluminum. The calculation of the 
interaction between the defects and the internal stress gradient in- 
cludes both the size and modulus effects of elastic interaction. 


14072 Effect of alloying on dislocation core structure in the 
Zr—Nb—Mo—Re system as determined by discrete lattice model- 
ing. Davidson, D.L. (Southwest Research Inst., San Antonio). 
Nucl. Metall.; 20: 286-297( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

Semiempirical pairwise interatomic potential functions have 
been constructed for the Zr-Nb-Mo-Re bcc alloys from the mea- 
sured second order anisotropic elastic constants. These potentials 
then were used in a small lattice model to determine the restoring 
force for shear on the (110) plane, from which non-screw disloca- 
tion core structure and Peierls stress can be assessed. The results 
are strongly dependent upon the potential functions used, but in- 
dicate that alloying might be expected to change non-screw dislo- 
cation Peierls stress. 
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14073 Atomic structure of defects in HCP metals. Martin, 
J.W.; Bacon, D.J. (Univ. of Liverpool). Nucl. Metall.; 20: 298- 
312(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The preliminary results of an on-going research program 
into the atomic structure of defects in the hcp metals are 
presented. An assessment of the elastic constant and phonon data 
of these metals has shown that all but two can be fitted reasonably 
well by a simple Lennard-Jones potential. This has been used for 
most of the results presented, which include vacancy and divacan- 
cy formation energies and displacement fields, and the core struc- 
tures of prism edge, basal edge and screw dislocations. The dislo- 
cation results are discussed in relation to the possible dissociation 
mechanisms on the basal and prism planes of the hcp structure. An 
empirical potential fitted to the data for titanium has also been 
used for the vacancy simulations. 


14074 Grain boundary structures and energies in FCC-iron. 
Bourquin, R.D. (Hanford Engineering Development Lab., 
Richland, WA). Nucl. Metall.; 20: 325-336( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The structures and energies of grain boundaries in an fcc 
model metal intended to represent gamma-iron are presented. 
Symmetric and asymmetric tilt boundaries in the low index planes 
(100), (110), and (111) are studied. Low angle tilt boundaries are 
studied for each orientation of the lattice face planes since their 
structures can be represented by edge dislocation arrays, and their 
energies can be described by the Read-Shockley formula (1). High 
angle tilt boundaries having structures simulated by arrays of cavi- 
ty defects and energies not adequately described by the Read- 
Shockley formula are also studied. Discrete lattice theory is util- 
ized in the quasi-dynamic mode of computer experimentation. 
Most of the studies are generated using a symmetric nearest 
neighbor interatomic potential function, but in one case the struc- 
ture is compared with that calculated using a non-central potential 
function so that the sensitivity of structure to the type of in- 
teratomic potential function used can be seen. The restructuring of 
the core region of tilt boundaries by the addition of small amounts 
of impurity atoms is discussed. Comparison of the results of these 
studies with experimental results lends further credibility to com- 

ter experimentation as a method of gaining insight to basic 
metallurgical phenomena. 


14075 Computer simulation study of the structure of twin 
boundaries and twinning dislocations in body centred cubic metals. 
Bristowe, P.D.; Crocker, A.G. (Univ. of Surrey, Guildford, Eng. ). 
Nucl. Metall.; 20: 365-387( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The structures of (112) twin boundaries and of boundary 
steps or twinning dislocations in bcc crystals have been studied 
using computer simulation methods and interatomic potentials 
representing iron, molybdenum and tungsten. Two distinct bounda- 
ry structures were found to be stable or metastable in the models 
used. These were the conventional twin interface defined by a 
reflection orientation relation and a twin in which the boundary 
consisted of a layer of cells which project on the (1 anti 1 0) plane 
as interlocking isosceles triangles. This result implies that in at 
least some bec metals the perfect twinning dislocation of Burgers 
vector 1/6 (anti 1 anti 1 1) is likely to be dissociated into two par- 
tials, each with Burgers vector 1/12 (anti 1 anti 1 1). Atomistic 
calculations have been used to determine the core structures of 
these partials and also their separations. Various methods of 
presenting the results have been considered. The implications of 
these results are described especially in relation to fracture and 
current nucleation and growth mechanisms for twins. 


14076 Elastic interaction energies of defect structures. Seitz, E.; 
de Fontaine, D. (Univ. of California, Los Angeles). Nucl. Metall.; 
20: 440-449( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The elastic strain energy between point defects and small 
disk-shaped clusters of defects are calculated to determine stable 
configurations. A distortion tensor of tetragonal symmetry is as- 
signed to each impurity atom. The tetragonality ratio t is varied to 
cover needle-type (t greater than 1), spherical (t = 1) and disk- 
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type (t less than 0) strain fields. To vary the elastic properties of 
the host material, Fe, Cu, Al, and V were chosen as examples. 
Computer calculations are based on the microscopic theory of 
elasticity which emphasizes calculations in discrete Fourier space. 
Pairs of point defects order along [001] for t less than | and along 
(001) for t = 1 for all host elements. For t greater than | fcc lat- 
tices and bcc lattices behave differently. It is shown that only cer- 
tain three dimensional periodic arrangements of parallel and per- 
pendicular disk-like defect clusters are realized for given 
tetragonality ratio t and host element. 


14077 Molecular dynamical studies of energy transport in a 
crystalline solid. Tsai, D.H.; MacDonald, R.A. (National Bureau of 
Standards, Washington, DC). Nucl. Metall.; 20: 489-509( 1976). 

From Conference on computer simulation for materials ap- 
plications, Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

Results of a series of molecular dynamical studies of the 
transport of energy in a crystalline solid subjected to heating and 
to shock compression are reviewed. The model is a perfect semi- 
infinite bcc lattice. A two-body interatomic potential which simu- 
lates that in a-iron is used. The classical equations of motion for 
the atoms are solved numerically under appropriate initial and 
boundary conditions, and the properties of the lattice and the 
transport of energy are determined from averages of the atomic 
motion. It is found that a disturbance in thermal energy propagates 
either by diffusion or as a temperature wave with second sound 
velocity. A disturbance in potential energy propagates as a stress 
wave with first sound velocity. These results are in agreement with 
experiments. In addition, it is found that longitudinal and trans- 
verse stress waves generate their own temperature waves through 
thermalization of the kinetic energy change accompanying the 
stress disturbances. The significance of this thermal relaxation 
process to the interpretation of heat pulse and shock wave experi- 
ments is examined. 


14078 Interaction between interstitial atoms and 1/2 < 111 > 
(110) edge dislocations, and its influence on the Peierls stress. de 
Hosson, J.T.M. (Laboratorium voor Fysische Metaalkunde, 
Groningen, Netherlands). Nucl. Metall.; 20: 510-521( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

The positions of the metal atoms around a '/,(111) (110) 
edge dislocation in Mo and W are calculated using the Wilson- 
Johnson potentials. The boundary conditions are given by 
anisotropic elasticity theory. After the lattices have been relaxed 
the potential energy of a He atom was calculated for a grid of 
positions within a block around the dislocation core, which extends 
over six planes in the (112) direction. The He-metal potential, also 
developed by Johnson and Wilson was used to calculate the posi- 
tion with maximum energy gain for a He atom. The binding ener- 
gies of the He atom in the dislocated lattice for Mo and W were 
1.55 eV and 1.53 eV, respectively. The second part of the in- 
vestigation concerns the Peierls stresses for a '/,(111) (110) edge 
dislocation in a-Fe, with and without a carbon atom. The Peierls 
energy and stress are calculated for this slip-system based on the 
method originally used by Nabarro. The Peierls stresses (at zero 
absolute temperature) for the lattice with and without a carbon 
atom, are 0.006 yw and 0.009 yu, respectively. These calculations 
were carried out utilizing the Wilson-Johnson potential for the Fe- 
Fe interaction and the Johnson potential was used for the Fe-C in- 
teraction. 


14079 Localized electronic states in Mo near a < 100 > edge 
dislocation compared with the perfect lattice. de Hosson, J.T.M.; 
Sleeswyk, A.W. (Laboratorium voor Fysische Metaalkunde, 
Groningen, Netherlands). Nucl. Metall.; 20: 775-788( 1976). 
rom Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 
See CONF-760421—P2. 
A method is outlined for calculating the electronic states in 
Mo near a (100)(100) edge dislocation and those in the perfect 
lattice. The formalism of multiple scattering theory (SCF-Xa-SW) 
forms the basis of this method. The charge densities in each point 
of a cluster of nine Mo atoms are determined by superimposing 
atomic densities calculated by the Dirac-Slater formalism. For the 
purpose of comparison similar reults were obtained from the 
relativistic Hartree-Fock model. The orbital energies show only a 
slight difference between the results obtained using atomic con- 
figurations determined by two computational procedures (0.002 
percent of the total energy). The highest occupied orbital energy 
level in the dislocated lattice is -0.441 Ry while for the perfect lat- 
tice -0.531 Ry was found. This implies a small electronic field 
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gradient around the dislocation line and a corresponding redis- 
tribution of the electronic energies is obtained. The totally filled d- 
band width of the former is 0.16 Ry and for the latter 0.25 Ry. 
From photo-emission and optical reflectance measurements of Mo 
it is concluded that the energy levels are at -0.037 Ry, -0.118 Ry, - 
0.287 Ry below and 0.290 Ry above the Fermi level. The cor- 
responding values calculated for the perfect system are: -0.041 Ry, 
-0.128 Ry, -0.238 Ry below and 0.209 Ry above it. The results are 
in good agreement with those obtained using the APW technique. 


14080 Continuum representation of computer simulated dislo- 
cations. Hartley, C.S.; Cooper, W.D. (Univ. of Florida, 
Gainesville). Nucl. Metall.; 20: 801-806( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. . 

The state of dislocation tensor corresponding to a computer 
simulated dissociated edge dislocation in copper has been obtained 
by a finite difference calculation based on the theory of continuous 
distributions of dislocations. Atomic coordinates in the dislocated 
crystal are used to calculate lattice correspondence functions at 
each atomic location. These are subsequently employed to deter- 
mine the associated state of dislocation. It is shown that the dis- 
tribution of the edge components of the partial dislocations is 
strikingly different from the predictions of anisotropic elasticity. 
The possibility that detail of this sort may be resolvable in trans- 
mission electron microscope images is discussed. 


14081 Generalized routine for defect image simulation in trans- 
mission electron microscopy. Cooper, W.D.; Hartley, C.S.; Hren, 
J.J.; Barnett, D.M. (Univ. of Florida, Gainesville). Nucl. Metall.; 
20: 1226-1235( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

A computer program capable of generating simulated elec- 
tron micrographs of a three-dimensional defect is described. The 
program permits a wide variety of foil, defect, and diffracting 
geometries to be employed. However, the procedure employed is 
based on the column approximation and two-beam dynamical scat- 
tering theory. Intensities of beams transmitted through an array of 
columns in the foil are calculated by successive applications of the 
solution to the two-beam scattering equations for a constant ex- 
citation error. The variation in effective excitation error down the 
column is obtained from the defect displacement field. The con- 
struction of the program permits anisotropic or isotropic expres- 
sions for the defect displacement field to be employed. The 
present program employs only far-field displacements of defects, 
but is not limited to this form. Several examples of images 
produced wih the program are presented. The simulated micro- 
graphs are obtained by assigning various line print symbols to par- 
ticular intensity ranges, creating a pseudo-halftone print. These 
prints can then be photographically processed to produce more 
realistic micrographs. The program described is more rapid and 
more quantal Gass any other described in current literature. 


14082 Displacive transformations in near-equiatomic Nb—Ru 
alloys. II. Energetics and mechanism. Das, B.K. (Univ. of Illinois, 
Urbana); Stern, E.A.; Lieberman, D.S. Acta Metall.; 24: No. 1, 37- 
44(Jan 1976). 

The transformation distortions during the B yields B’ and p’ 
yields f"’ transformations in near equiatomic Nb—Ru alloys 
produce phases that have progressively lower symmetry than the 
CsCl type 8 phase and approach the packing of the hexagonal 
close packed structure. By the use of a simple approximation, the 
superposition approximation, a model is developed which explains 
all of the experimental measurements on this alloy system. The 
driving force for these transformations is electronic in nature. The 
Fermi energy yu of the 8 phase alloys is near a sharp peak in the 
density of states rho(E). The transformations broaden this peak, 
lowering rho(z) and the energy of the phase. The significant ex- 
perimental measurements accounted for by this model are the 
variation of magnetic susceptibility with phase and Ru content, the 
variation of transformation temperatures and transformation distor- 
tion with Ru composition, and distortion in the B’’ phase with tem- 
perature and Ru composition. 


14083 Strain energy of a disk-shaped GP zone. Wert, J.A. 
(Univ. of California, Berkeley). Acta Metall.; 24: No. 1, 65-71(Jan 
1976). 

A simplified form of Khachaturyan’s solution to the 
problem of determining the strain energy of an arbitrarily 
coherent inclusion is found for the case of a disk-shaped inclusion. 
Specific strain energies are calculated as a function of the orienta- 
tion of such an inclusion in lattices possessing various elastic pro- 
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perties. Some numerical results are presented. The salient features 
of the specific strain energy surface are found to depend only on 
the elastic properties of the lattice. From this, a relationship 
between an elastic anisotropy parameter, A, and the minimum 
strain energy orientation of a disk-shaped inclusion is observed. 
The strain energies of GP zones in Al—Cu and Cu—Be age 
hardening alloys are calculated. The minimum strain energy orien- 
tations of GP zones in these alloys agree with experimentally ob- 
served orientations. 


Heat effects upon annealing plastically deformed 304L 
stainless steel. Stout, R.K.; Brooks, C.R. (Univ. of Tennessee, 
Knoxville). Scr. Metall.; 10: No. 8, 741-746( Aug 1976). 

In order to determine the heat effects on the a’ yields y 
reversion, recovery, and recrystallization, calorimetric measure- 
ments were performed on plastically deformed 304L stainless 
steels. Hardness and magnetic measurements and optical microsco- 
py observations were also made. (DLC) 


14085 Multiple oxidation states of Al observed by photoelectron 
spectroscopy of substrate core level shifts. Flodstrom, S.A.; 
Bachrach, R.Z.; Bauer, R.S.; Hagstroem, S.B.M. (Xerox Palo Alto 
Research Center, Palo Alto, California 94304). Phys. Rev. Lett.; 
37: No. 19, 1282-1285(8 Nov 1976). 

Substrate core chemical shifts upon chemisorption of ox- 
ygen on aluminum are observed using variable-excitation-energy 
photoelectron spectroscopy. At low exposures a unique inter- 
mediate oxidation state evolves where the Al 2p level is shifted by 
only 1.3 eV toward higher binding energy as compared to the 2.6- 
eV shift observed for heavily oxidized aluminum (AlI,O,). Simul- 
taneous observation of the O 2p resonance shows evidence for a 
— phase change at exposures close to monolayer formation. 
( ) 


14086 Surface states on the (001) surface of Nb. Louie, S.G.; 
Ho, K.; Chelikowsky, J.R.; Cohen, M.L. (Department of Physics, 
University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 37: No. 19, 1289-1292(8 Nov 1976). 

The electronic structure of the (001) ideal surface of niobi- 
um is calculated using a self-consistent pseudopotential method. 
Surface states are identified and analyzed throughout the two- 
dimensional Brillouin zone. Charge densities and the local density 
of states near the surface are presented and discussed. Our calcula- 


tions predict strong surface features in the density of states in the 
range 0—2 eV above the Fermi energy. Occupied surface states 
are also discussed. (AIP) 


14087 High-field nuclear relaxation of '“Yb in dilute AuYb al- 
loys: Evidence for anisotropic conduction-electron exchange. Foll- 
staedt, D.M.; Narath, A. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Phys. Rev. Lett.; 37: No. 22, 1490-1493(29 Nov 
1976). 

Relaxation rates of the '“Yb nuclear resonance in AuYb 
have been measured in the low-temperature local-moment regime 
(w/sub e/T,/sub e/>>1). The measured rates can be accounted for 
by virtual transitions of the Yb** moment within the [’, doublet 
caused by exchange interactions with host conduction electrons. 
The absence of significant contributions to the high-field '“Yb 
relaxation rates from virtual transitions to the [, quartet requires 
an anisotropic form for the exchange. (AIP) 


14088 Itinerant f-electron  antif netism in NpSn;. 
Trainor, R.J.; Brodsky, M.B.; Dunlap, B.D.; Shenoy, G.K. 
(Argonne National ywooeste ——-. Illinois 60439). Phys. 
Rev. Lett.; 37: No. 22, 1511-1514(29 Nov 1976). 

We report measurements of the specific heat, Moessbauer 
effect, and electrical resistivity of NpSn;, which identify its weak 
antiferromagnetism (T/sub N/=9.5 K) as arising from itinerant Sf 
electrons. This is the first known verification of itinerant f-electron 
antiferromagnetism in any system. (AIP) 


14089 Neutron diffraction study of USb: The ordered state. 
Lander, G.H.; Mueller, M.H.; Sparlin, D.M.; Vogt, O. (Materials 
Science Division, Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., B; 14: No. 11, 5035-5045(1 Dec 1976). 

The elastic magnetic neutron cross section from a single 
crystal of USb has been measured in the antiferromagnetic state 
(type-I ordering, T/sub N/ = 241.2 K) for all Bragg reflections with 
sin@/A = x/4a < 0.811 A~'. By using the tensor-operator method, 
we have calculated the theoretical cross sections from a number of 
possible ground-state configurations and compared them with ex- 
periment. Excellent agreement is obtained for one model only; a 
5 ionic state (U**) with a [''8 crystal-field ground state. Such a 
crystal-field ground state implies that the fourth-order crystal-field 
potential V, is negative, which is the opposite sign to that found in 
the analogous 4f* neodymium compounds. By measuring the tem- 
perature dependence of the magnetic scattering as a function of 
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kappa-arrow-right, the scattering vector, we have been able to esti- 
mate the magnitude of the crystal-field parameters as V, = - 300 
K, and V, - 15 K. The implications of this first unambiguous 
identification of the electronic ground state in a metallic actinide 
compound are discussed. (AIP) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12970, 13144, 13326, 13342, 
13371, 14059 


14090 (AD-A—011842) Static and cyclic creep properties of 
Ti-6Al-4V for several heat treatments. Technical report. Gilmore, 
C.M.; Imam, M.A. (George Washington Univ., Washington, D.C. 
(USA). Inst. for the Study of Fatigue Fracture and Structural Re- 
liability). Apr 1975. Contracts N00014-75-C-0276;N0019-75-C- 
0093. 25p. NTIS $3.25. 

The room temperature static and ‘cyclic’ creep properties 
were determined for Ti-6AI-4V in three anneal conditions (alpha 
beta) anneal, beta anneal and recrystallized anneal). The static and 
‘cyclic’ creep strains were inversely related to microstructure. The 
beta annealed alloy has the smallest static creep strain and the lar- 
gest ‘cyclic creep’ strain; the recrystallized anneal alloy has the lar- 
gest static creep and the smallest ‘cyclic creep.’ This behavior in- 
dicates that static creep and ‘cyclic creep’ are a result of different 
mechanisms. It is proposed that the static creep is a result of dislo- 
cation motion within the grains, and the dislocation motion is im- 
peded by phase and grain boundaries to limit static creep strains. 
The ‘cyclic creep’ deformation appears to be localized at the grain 
and phase boundaires. It is proposed that in ‘cyclic creep’ the 
dislocations migrate to the strong boundaries and then move back 
and forth under the cyclic loading producing vacancies at jog sites 
during each cycle. The vacancies condense into microcracks that 
are observed after etching. 


14091 (AD/A—012365, pp 145-156) Magnetothermal conduc- 
tivity. Sparks, L.L. (National Bureau of Standards, Boulder, CO). 
Apr 1975. 

In Research in support of superconducting machinery-IIl. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

The effect of a longitudinal magnetic field on the thermal 
conductivity of Inconel 718, AISI 310, and high purity copper 
(RRR = 1520) are presented. The results indicate that the relative 
change in thermal resistivity (AW/W,) of Inconel 718 is 0.08 at 5 
K and 0.03 at 19 K when an 80 kOe magnetic field is applied. The 
corresponding values for AISI 310 stainless steel are 0.28 at 5 K 
and 0.10 at 19 K. The effect of the magnetic field on the high pu- 
rity copper specimen is much larger since its thermal conductivity 
is nearly all due to electrons. The relative change in thermal re- 
sistivity for the high purity copper specimen is 3.4 at 5 K and 2.8 
at 19 K. 


14092 (AD/A—012365, pp 190-220) Fatigue crack growth 
and J-integral fracture parameters of Ti—6Al—4V at ambient and 
cryogenic temperatures. Tobler, R.L. (National Bureau of Stan- 
dards, Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-III. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Fatigue crack propagation and fracture parameters for 
2.030 cm-thick compact specimens of an extra-low-interstitial Ti- 
6AlI-4V alloy were measured at temperatures between 295 K and 4 
K. The fatigue-crack growth rates (da/dN) were temperature inde- 
pendent at stress intensity ranges (AK) from 10 to 20 MN/m/sup 
3/2/. Above 20 MN/m/sup 3/2/, the rates increased with decreas- 
ing temperature. Plane-strain linear-elastic and J-integral fracture 
test results were in good agreement: the fracture toughness of this 
alloy decreased from about 110 MN/m/sup 3/2/ at room tempera- 
ture to 54 MN/m/sup 3/2/ at 4 K, with a ductile-to-brittle fracture 
transition occurring in the range 125 K to 76 K. These fatigue and 
fracture results are compared with data previously reported for a 
normal-interstitial Ti-6AI-4V alloy. 


14093 (AD/A—012365, pp 221-238) Fatigue crack growth 
rates of structural alloys at four Kelvin. Tobler, R.L.; Reed, R.P. 
(National Bureau of Standards, Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-lIIl. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

The fatigue crack growth rates of nine structural alloys were 
tested at 4 K. Growth rates from 7 x 107° to 2 x 10~* mm/cycle 
were measured for compact specimens 2.54 to 3.81 cm thick. The 
materials tested include: Ti-5AI-2.5Sn, Ti-6AI-4V, AISI 304, 310, 
and 316 stainless steels, 5083-O aluminum, 9 percent nickel steel, 
and two Fe-Ni-Cr superalloys. Results showed that stable face-cen- 
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tered cubic alloys having high elastic moduli displayed superior 
crack growth resistance at 4 K, whereas materials with body-cen- 
tered cubic, hexagonal-close-packed or martensitic phases ex- 
hibited relatively high growth rates at this temperature. When 
compared on the basis of the strain intensity factor, AK/E, the 
growth rates of alloys having close-packed crystal structures were 
in close agreement. An equation describing the crack growth rates 
of four stable fcc alloys is given. 


14094 (AD/A—012365, pp 239-256) Fracture toughness and 
fatigue crack growth rate of an Fe—Ni—Cr superalloy at 298, 76, 
and 4 K. Reed, R.P.; Tobler, R.L.; Mikesell, R.P. (National Bureau 
of Standards, Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-Ill. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Fatigue crack growth rate and fracture toughness data at 
298, 76, and 4 K are presented for a precipitation hardenable, Fe- 
Ni-Cr superalloy, ASTM A 453. Linear-elastic plane strain and J- 
integral test techniques were applied using compact sediments. The 
crack growth rate was significantly lower at low temperatures than 
at room temperature. The toughness parameter, K/sub Q/, and the 
critical value of the J-integral, J/sub IC/, were determined. K/sub 
IC/((J), as converted from J/sub IC/, decreased slightly with 
decreasing temperature. These results represent the first low tem- 
perature fatigue crack growth rate and fracture toughness data 
published for this alloy. 


14095 (AD/A—012365, pp 318-329) Low-temperature elastic 
properties of a nickel—chromium—iron—molybdenum alloy. 
Weston, W.F.; Ledbetter, H.M. (National Bureau of Standards, 
Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-Ill. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

The elastic properties of a nickel-chromium-iron-molyb- 
denum alloy were determined between room temperature and 
liquid-helium temperature by measuring both the longitudinal and 
transverse sound-wave velocities in a polycrystalline material. 
These properties include: the longitudinal modulus, Young’s modu- 
lus, the shear modulus, the bulk modulus (reciprocal compressibili- 
ty), and Poisson’s ratio. Except for a small anomaly in the bulk 
oe this material exhibits regular elastic-constant/temperature 

avior. 


14096 (AD/A—012365, pp 330-524) Strucutral materials for 
ic applications. Wells, J.M.; Kossowsky, R.; Logsdon, W.A.; 
Daniel, M.R. (Westinghouse Electric Corp., Pittsburgh). Apr 1975. 
In Research in support of superconducting machinery-lIll. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. . 

Materials considered included OFHC Copper, Inconel 
X750, AISI 310S and Kromarc 58 Stainless Steel. Results include 
the attribution of reduced ductility and toughness in MP-1 X750 to 
continuous grain boundary carbides, the characterization of 
anisotropic texture by automatic pole figures in K58 stainless, and 
improved fracture mechanics behavior of weldments in IN X750 
but not in 310S and KS58 stainless steels over their respective base 
metals. Additional materials being evaluated include Inconel 706, 
Inconel 718, INCO LEA and PD-135 copper alloy. Results in- 
dicate that previously selected materials can be significantly im- 
proved by proper integration of processing and fabrication 
techniques with improved materials selection and utilization design 
criteria. 


14097 (AD/A—012365, pp 159-189) Fracture testing and 
results for a Ti—6AI—4V al at liquid helium temperature. 
Fowlkes, C.W.; Tobler, R.L. (National Bureau of Standards, 
Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-lIll. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Fracture toughness and fatigue crack growth testing at 
liquid helium temperature, 4 K (-45 °F) are discussed. The design 
and performance of a fracture testing cryostat and associated in- 
strumentation are described. Fracture toughness and fatigue crack 
growth data for Ti-6Al-4V from room temperature to 4 K are 
presented. 


14098 (AD-A—012701) Effect of omega on selected 
properties of beta III titanium alloy. Final report, Feb 1971—Nov 
1974. Froes, F.H.; Malone, R.F.; Fujishiro, S.; Geisendorfer, R.F.; 
Hall, J.A. (Colt Industries, Inc., Pittsburgh, Pa. (USA). Crucible 
Materials Research Center). Apr 1975. Contract F33615-71-C- 
1266. 73p. NTIS $4.25. 

The program objective is to increase the elastic modulus, or 
modulus-density ratio, of heat treatable beta titanium alloys, while 
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maintaining adequate levels of strength, ductility and toughness by 
suitable thermomechanical processing and thermal treatments. 
Material from production and laboratory heats, centering on the 
Beta III alloy (Ti-11.5Mo-6Zr-4.5Sn), was evaluated by correlatin 

microstructural features with mechanical properties for materia 
subjected to various thermal-mechanical process sequences and 
thermal treatments. The results show that the elastic modulus can 
be increased by (1) an increase in the proportion of the high 
modulus alpha phase, (2) judicious increase in the amount of 
omega, and (3) an increase in the molybdenum content of the beta 
phase. Transformation kinetics within the omega formation tem- 
perature range and the nature of the omega to alpha transforma- 
tion are discussed. (GRA) 


14099 (AD-A—023228) Handbook on materials for supercon- 
ducting machinery. (mechanical, thermal, electrical, and magnetic 
properties of structural materials including data sheets for the first 
supplement). Report for Nov 1974—Nov 1975. Hanby, K.R. 
(Battelle Columbus Labs., Ohio (USA). Metals and Ceramics In- 
formation Center). Nov 1975. Contract NBS-CST-8303. 372p. 
(MCIC-HB—04S1). NTIS $20.00. 

Supplement No. | to report dated Nov 1974, AD- 
A—002698. 

The major objective of this supplement, as for the Hand- 
book, is to present data that could be used effectively in the 
development of new concepts in superconducting machinery. In- 
formation was collected on the mechanical, thermal, electrical, and 
magnetic properties of selected structural materials for designers 
and users of equipment that will be exposed to cryogenic tempera- 
tures. The data are presented as ‘best value’ numbers from com- 
pilations of data in the temperature range 0 to 300K. Materials for 
inclusion in this Handbook include the following classes of metals 
and alloys: Aluminum and aluminum alloys, Copper and copper al- 
loys, Nickel alloys, Alloy steels, Stainless steels, Titanium and 
titanium alloys, Niobium and alloys, and Polymers. (GRA) 


14100 (CONF-760905—14) Creep analysis of metallic struc- 
tures in the presence of thermal gradients using newer constitutive 
relations. Paper No. 76-PVP-30. Kumar, V.; Mukherjee, S. 
(Cornell Univ., Ithaca, N.Y. (USA). Dept. of Theoretical and Ap- 
plied Mechanics). 1976. 9p. American Society of Mechanical En- 
gineers, New York, NY. 

From International joint pressure vessels and piping and 
petroleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). 

Several newer constitutive relations have recently been 
proposed for describing the mechanical behavior of metals and al- 
loys under elevated temperature creep conditions. A salient feature 
of the mathematical structure of many of these relations is that 
they typically express the nonelastic strain rates as functions of the 
current values of stress, temperature, and some other suitably 
defined state variables. A computational scheme is presented for 
the inelastic analysis of metallic structures subjected to both 
mechanical and thermal a and obeying constitutive relations 
of the type described before. Several numerical examples for the 
creep of thick-walled spheres, cylinders, and rotating disks in the 
presence of thermal gradients are presented. The particular con- 
Stitutive relations used in these calculations are due to Hart. The 
proposed computational scheme is found to be very efficient from 
the view point of both computational time and effort. The effects 
of previous cold work on the stress redistribution and creep of 
these structural elements are discussed. 


14101 (INIS-mf—3108/42) A survey of tests for protection 
against non-ductile failure. Girotra, C.C. (Bhabha Atomic Research 
Centre, Bombay (India)). 1975. 7p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

6 refs. 

A study of the various tests available to test susceptibility to 
brittle fracture - their advantages, limitations has been made and 
the present status of data available to engineers has been surveyed. 
Due to the limitations of the charpy V-notch impact testing 
method - LEFM based Ksub(Ic) test and GYFM based COD test 
have been receiving recognition. ASME Section Ill has recently 
recommended Ksub(Ic) test as an alternative test for the selection 
of (ferritic) materials for class 1 pressure vessels. COD test 
proposed by British research workers, however, is yet to gain 
recognition for pressure vessel code particles, although it has ex- 
isted as a tentative specification for more than 2 years and is more 
relevant to the materials with average strength. 


14102 (INIS-mf—3108/49) Fracture-safe design : the critical 
material Rodriguez, P. (Bhabha Atomic Research Cen- 


properties. 
tre, Bombay (India) ). 1975. 18p. INIS. 
From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 
22 refs., 7 figures. 
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The paper reviews the course of development in fracture- 
safe design during the last thirty five years. The major develop- 
ments in the efforts to characterise the fracture resistance in terms 
of measurable material parameters are summarized. The various 
test methods and philosophies based on the ductile-brittle transi- 
tion, applicable to ferritic steels and other B.C.C. materials like 
impact tests, drop-weight test (DWT), and dynamic tear (DT) test 
are critically analysed. This is followed by a discussion of the in- 
terpretative approaches like crack arrest temperature (CAT) 
curve, fracture analysis diagram (FAD), linear elastic fracture 
mechanics (IEFM) and general yielding fracture mechanics 
(GYFM), used in fracture-safe design. Finally, the various attempts 
to couple transition temperature and fracture mechanics ap- 
proaches are reviewed. It is emphasized that because of the 
varitety of fracture mechanisms, there is no single universal 
parameter to define the fracture toughness of materials, and there- 
fore different measurements are appropriate to different situations. 


14103 (N—75-27135) Growth of surface and corner cracks in 
beta-processed and mill-annealed Ti-6Al-4V. Bell, P.D. (National 
Aeronautics and Space Administration, Langley Station, Va. 
(USA). Langley Research Center). Jul 1975. 32p. (NASA-TN- 
D—7922; L—8864). NTIS $3.75. 

Empirical stress-intensity expressions were developed to re- 
late the growth of cracks from corner flaws to the growth of 
cracks from surface flaws. An experimental program using beta- 
processed Ti-6AI-4V verified these expressions for stress ratios, R 
greater than or equal to 0. An empirical crack growth-rate expres- 
sion which included stress-ratio and stress-level effects was also 
developed. Cracks grew approximately 10 percent faster in trans- 
verse-grain material than in longitudinal-grain material and at ap- 
proximately the same rate in longitudinal-grain mill-annealed Ti- 
6Al-4V. Specimens having surface and corner cracks and made of 
longitudinal-grain, beta-processed material were tested with block 
loads, and increasing the stresses in a block did not significantly 
change the crack growth rates. Truncation of the basic ascending 
stress sequence within a block caused more rapid crack growth, 
whereas both the descending and low-to-high stress sequences 
slowed crack growth. 


14104 (N—75-27137) Acoustic emission characteristics of 
copper alloys under low-cycle fatigue conditions. Krampfner, Y.; 
Kawamoto, A.; Ono, K.; Green, A. (Acoustic Emission Technology 
Corp., Sacramento, Calif. (USA)). Apr 1975. Contract NAS3- 
18904. 116p. (NASA-CR—134766; UCLA-ENG—7529). NTIS 
$5.25. 

The acoustic emission (AE) characteristics of pure copper, 
zirconium-copper, and several copper alloys were determined to 
develop nondestructive evaluation schemes of thrust chambers 
through AE techniques. The AE counts rms voltages, frequency 
spectrum, and amplitude distribution analysis evaluated AE 
behavior under fatigue loading conditions. The results were in- 
terpreted with the evaluation of wave forms, crack propagation 
characteristics, as well as scanning electron fractographs of fatigue- 
tested samples. AE signals at the beginning of a fatigue test were 
produced by a sample of annealed alloys. A sample of zirconium- 
containing alloys annealed repeatedly after each fatigue loading 
cycle showed numerous surface cracks during the subsequent 
fatigue cycle, emitting strong-burst AE signals. Amplitude distribu- 
tion analysis exhibits responses that are characteristic of certain 
types of AE signals. 


14105 (N—75-29092) Crack growth in Ti-8Al-1Mo-1V with 
real-time and accelerated flight by flight loading. Imig, L.A. 
(National Aeronautics and Space Administration, Langley Station, 
Va. (USA). Langley Research Center). 30 Jul 1975. 35p. (NASA- 
TM-X—72754). S $3.75. 

Crack growth in Ti-8Al-1Mo-1V was measured and calcu- 
lated for real time and accelerated simulations of supersonic air- 
plane loading and heating. Crack-growth rates calculated on the 
assumption that an entire flight could be represented by a single 
cycle predicted the experimental rates rly. Calculated crack 
growth rates were slower than the experimental rates for all tests 
with flight-by-flight loading. For room temperature accelerated 
tests, the calculated rates agreed well with the experimental rates; 
but the calculations became progressively less accurate for 
progressively more complex test conditions (tests that included 
elevated temperature). (Author) (GRA) 


14106 (N—75-30299) Crack-closure and crack mea- 
surements in surface-flawed titanium Ti-6Al-4V. Elber, W. 
(National Aeronautics and Space Administration, Langley Station, 
Va. (USA). Langley Research Center). Sep 1975. 17p. (NASA- 
TN-D—8010; L—10099). NTIS $3.25. 

The crack-closure and crack-growth characteristics of the 
titanium alloy Ti-6Al-4V were determined experimentally on sur- 
face-flawed plate specimens. Under cyclic loading from zero to 
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tension, cracks deeper than | mm opened at approximately 50 per- 
cent of the maximum load. Cracks Suatlower &an 1 mm opened at 
higher loads. The correlation between crack rate and the 
total stress-intensity range showed a lower threshold behavior. This 
behavior was attributed to the high Sr loads at short 
cracks because the lower threshold was much less evident in cor- 
relations between the crack-growth rates and the effective stress- 
intensity range. 


14107 Boron-containing steel having superior hot workability 
for use in the nuclear reactors. Ohashi, N.; Ono, H.; Sato, S. (to 
Kawasaki Steel Corp., Kobe (Japan)). Japanese Patent 1973- 
40,526/B/. 28 Apr 1970. 10p. (In Japanese). 

A boron-containing steel having improved hot workability is 
provided for shielding personnel from thermal neutrons in nuclear 
reactors. The boron-containing steel consists of 0.15% to 3% by 
weight of boron, either 0.5% to 10% of titanium or 0.8% to 10% 
zirconium, or alternately a total of 0.5% to 10% of titanium and 
zirconium, and the balance iron. In composition, titanium is not 
less than two times boron; zirconium is not less than four times 
boron; and titanium plus 1/2 zirconium are not less than two times 
boron. Further, it contains not more than 0.1% of carbon, not 
more than 1% of silicon, not more than 0.5% of manganese, 
not more than 0.05% of either phosphorus or sulfur as impurities. 
Less than 0.15% of boron will not form the eutectic mixture, 
whereas more than 3% of boron requires a large amount of titani- 
um or zirconium to improve the hot workability. Excess carbon 
reduces the amount of boron carbide, because carbides of titanium 
and zirconium are produced. Manganese improves hot workability. 
In embodiments, various amounts of boron with or without dif- 
ferent amounts of titanium and/or zirconium are added to an ordi- 
nary steel containing 0.006 - 0.05% C, 0.1 - 0.4% Si, 0.3 - 0.4 Mn 
and not more than 0.03% of P and S. The mixtures are fused in a 
75 KVA high frequency furnace. As the result of testing, the upper 
limit of the forging temperature is 50° to 100°C higher than that of 
the conventional boron steel. 


14108 Brittle fracture safety of reactor pressure vessel materi- 
als. Geiss, A.; Bazant, E. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (F.R. Germany)). pp 798-801 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 


ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) ‘ 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 3 refs. Short communication only. 


14109 Crack expansion COD/COS for the assessment of the 
danger of cracking in 22 Ni Mo Cr 3 7 structural components. 
Hollstein, T.; Blauel, J.G.; Urich, B. (Fraunhofer-Gesellschaft zur 
Foerderung der Angewandten Forschung e.V., Freiburg im 
Breisgau (F.R. Germany). Inst. fuer Festkoerpermechanik). pp 
813-816 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 3: Design, construction and operation of nuclear power 
plants and their components. Eggenstein-Leopoldshafen, F.R. Ger- 
many; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

6 figs.; 7 refs. Short communication only. 


14110 Description of the deformation of Zircaloy by 
a new flow-creep hypothesis. Senski, G. (Kraftwerk Union A.G., 
Erlangen (F.R. Germany)). pp 450-453 of In Reactor conference, 
Duesseldorf, 30.3.-2.4.1976. Section 2: Fuel elements, fuel cycle 
and isotope technique. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

2 figs.; 9 refs. Short communication only. 


14111 Correction and extension of ‘s results on brittle 
crack propagation. Norwood, F.R. (Sandia Labs., Albuquerque, 
NM). Int. J. Eng. Sci.; 14: No. 5, 477-488( 1976). 

The solution to the problem posed by Broberg is deduced as 
a a case of the problem of a line crack with ends moving at 
different speeds. This latter problem is solved using the similarity 
method recently developed. The generality of the method allows 
for a unified treatment and extension of several problems which 
have been considered individually by others. The similarity method 
is used in conjunction with the techniques introduced by Musk- 
helishvili for static elasticity and is proposed as an alternative to 
the Wiener-Hopf method. 
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14112 Numerical calculation of plastic instability during tensile 
deformation. Coleman, C.E.; Holt, R.A.; Hosbons, R.R. (Chalk 
River Nuclear Labs., Ont.). Nucl. Metall.; 20: 807-815( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

The development of necks was simulated by representing 
tensile specimens by slightly tapered cylinders divided into 100 ele- 
ments. By summing the deformation in each element by an itera- 
tive process the load required to extend the specimen at a uniform 
rate is calculated. Strain and strain rate hardening are introduced 
through a power law and elasticity through Hooke’s Law. The 
specimen is considered to be fractured when the ratio of highest to 
lowest strain rates in any two elements is 100. The results of the 
computer study show that load-elongation behavior of many 
materials can be described by this model; total elongation is mar- 
kedly reduced but elongation to maximum load is not affected by 
increased taper; and necking starts immediately since the smallest 
element always has the highest strain rate. Neck development is 
more important than neck initiation. Neck growth is retarded as 
strain and strain rate sensitivities are increased; strain rate sen- 
sitivity is the more potent factor. Experimental profilometry giving 
complete specimen strain and strain rate histories, the reduction in 
elongation in a tube burst test due to increase in wall thickness 
variation, and the increase in total ductility with increasing strain 
rate sensitivity exhibited by most metals are in good quantitative 
agreement with calculation. 


14113 Plane stress calculations with a two dimensional 
elastic—plastic computer program. Wilkins, M.L.; Guinan, M.W. 
(Univ. of California, Livermore). Nucl. Metall.; 20: 882- 
897( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

In the study of ductile fracture it is useful to simulate frac- 
ture on the computer under plane stress conditions. In general, this 
is a three dimensional problem. A method is presented for adapt- 
ing a two dimensional elastic-plastic computer program to calcu- 
late problems in plane stress as well as plane strain geometry. A 
simulation of a tension test of a flat aluminum plate pulled to 
failure is calculated with the modified two dimensional program. 
The results are compared with a fully three dimensional calcula- 
tion. A comparison is made with an experiment to demonstrate the 
effectiveness of the computational methods for studying fracture of 
work hardening materials. 


14114 Micromechanical modeling of interacting creep processes 
in polycrystals. Crossman, F.W. (Lockheed Palo Alto Research 
Labs., CA). Nucl. Metall.; 20: 898-908( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

Finite element analysis was employed to study the interac- 
tion of several competing and interacting creep mechanisms which 
contribute to the macroscopic creep response of a polycrystal. A 
two dimensional model, consisting of a regularly repeating array of 
hexagonal shaped grains subdivided into a number of finite ele- 
ments, was used. Elements in the grain interior were treated as a 
continuum deforming by dislocation controlled power law creep. 
The enhancement of polycrystalline creep by concentrations of low 
melting point impurities in the grain boundaries was analyzed in 
terms of the additional contributions to creep arising from (1) 
viscous shearing of grain boundaries, (2) crack initiation and 
growth at liquid pools formed by the impurities in the grain boun- 
daries, and (3) the operation of local diffusional creep between the 
liquid pools which act as sources and sinks for vacancies. The 
resulting simulation of interacting creep processes demonstrates 
that diffusional creep resulting from the concentration of low melt- 
ing point impurities in the grain boundaries is the primary factor 
contributing to the 800 fold range of creep rate at a given applied 
stress in powder metallurgy processed beryllium. An increasing dif- 
fusional creep contribution as test temperature is raised, is shown 
to correlate with variation of creep stress exponent and the con- 
cave downward shape of the curve relating steady state creep rate 
to stress. 


14115 Effects of interstitial oxygen and nitrogen on the 

ical of niobium-titanium alloys. Cantelli, R.; Sz- 
kopiak, Z.C. (Surrey Univ., Guildford (UK). Dept. of Metallurgy 
— Technology). Appl. Phys.; 9: No. 3, 253-257(Feb 
1976) 


‘4 figs.; 1 tab.; 20 refs. 
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The effects were studied of the clustering of substitutional 
titanium with interstitial oxygen or nitrogen on the strength of the 
Nb-1 at.% Ti alloy. The observed values of the yield parameters 
and flow stress were resolved into a sum of contributions due to 
the solution strengthening and intrinsic strength components. From 
the obtained relation the substitutional-interstitial complex harden- 
ing coefficents for oxygen and nitrogen in the alloy were deter- 
mined and compared with the respective solution hardening coeffi- 
cients for unalloyed niobium. Strain-ageing experiments were car- 
ried out on the same alloy, and the results were combined with the 
information. obtained from the stress-strain tests and the internal 
friction measurements reported in a previous work. 


14116 Low-temperature plasticity of superconducting materials 
of niobium-titanium alloys (E). Verkin, A.B.I.; Parkhomenko, T.A.; 
Pustovalov, V.V.; Startsev, V.I. (Physicotechnical Institute of Low 
Temperatures, Academy of Sciences of the Ukrainian SSR, 
Khar’kov). Sov. Phys. - Dokl. (Engl. Transl.); 21: No. 5, 276- 
278(May 1976). 


14117 Effect of alloying on the shape memory phenomenon in 
nitinol. Eckelmeyer, K.H. (Sandia Labs., Albuquerque, NM). Scr. 
Metall.; 10: No. 8, 667-672(Aug 1976). 

The recovery temperature of nitinol can be increased to ap- 
proximately 115°C by slight departures from stoichiometry in the 
titanium rich direction. The extent of this increase is apparently 
limited by the very small solubility of excess Ti in NiTi. The 
recovery temperature can also be altered by substituting ternary al- 
loying elements for small amounts of either Ni or Ti. Attempts to 
correlate these effects with elementary alloying parameters were 
unsuccessful. 


14118 Plastic deformation of unaged RMI 38644. Rack, H.J. 
(Sandia Labs., Albuquerque, NM). Scr. Metall.; 10: No. 8, 739- 
740( Aug 1976). 

Composition of RMI 38644 is: Ti—3.4 Al—8.3 V—5.8 
Cr—3.9 Zr—4.2 Mo (0.06 Fe, 0.011 N, 0.105 O, 0.02 C). In- 
fluence of temperature on tensile properties of unaged RMI 38644 
was determined. Transmission electron micrographs show that the 
decrease in tensile ductility is linked to a change in slip character. 


14119 Fatigue crack growth characteristics of a533 brade b 
glass i plate in an environment of high-temperature primary grade 
nuclear reactor water. Mager, T.R.; Moon, D.M.; Landes, J.D. 
(Westinghouse Nucl. Eur., Brussels). Am. Soc. Mech. Eng., { Pap.}; 
No. 76-PVP-3, (19 Sep 1976). 

To characterize the effect of environment on crack growth 
rate properties of reactor pressure vessel materials, a program was 
initiated as part of the Heavy Section Steel Technology Program 
(HSST) to evaluate the effect of Pressurized Water Reactor 
(PWR) and Boiling Water Reactor (BWR) primary grade coolant 
environments. The experiments included such variables as frequen- 
cy, temperature and R ratio. This paper describes the investigation 
and presents the results of a fracture mechanics evaluation of the 
fatigue crack growth rate tests of A533 Grade B Class | steel plate 
material in an environment of primary reactor grade water at 
550°F (288°C). A compliance crack growth monitoring technique 
was utilized to measure the crack growth. The compliance crack 
length monitor uses a linear variable differential transformer 
(LVDT) to measure the specimen front face displacement which is 
converted to crack length by the appropriate compliance calibra- 
tion curve. The crack growth rate tests were conducted on con- 
stant load universal fatigue machines, under sinusoidal tension to 
tension loading conditions. Tests showed an increase in growth 
rates at a frequency of | cpm over previous results obtained at 
frequencies of 60 cpm and higher. This increase, the general 
character of the crack growth rate versus the $DELTAS$K curve, 
and the results from fractographic studies, all indicated that stress 
corrosion cracking might have occurred for this material and en- 
vironment. However, a specimen loaded statically in a PWR en- 
vironment showed no static load crack growth. 13 refs. 


14120 Influence of dynamic yield point in multimaterial im- 
pact. Gordon, P.; Karpp, R.; Sanday, S.C.; Schwartz, M. (Materials 
Engineering Divison, Pitman-Dunn Laboratory, Frankford Arsenal, 
Philadelphia, Pennsylvania 19137). J. Appl. Phys.; 48: No. 1, 172- 
178(Jan 1977). 

The impact of two in-series metal cylinders on rigid targets 
was studied experimentally and analytically. An analytical method 
was developed to determine the dynamic yield strengths of each 
material in the composite cylinder. This technique, which is nu- 
merical in nature, represents an extension of that recently ad- 
vanced by Wilkins and Guinin for single-material yield point deter- 
minations. The basis of this new method is a comparison of various 
simulations with the postmortem experimental geometry. The 
method was applied to composite cylinders of 4340 steel and a 
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tungsten alloy, for which the dynamic yield points were deter- 
mined. (AIP) 


14121 Reshock and release of shock-compressed 6061-T6 alu- 

minum. Lipkin, J.; Asay, J.R. (Sandia Laboratories, Albuquerque, 

po 4 Mexico 87115). J. Appl. Phys.; 48: No. 1, 182-189(Jan 
). 

The release and reshock behavior of aluminum from an ini- 
tial shock stress of 2 GPa (20 kbar) has been examined. It is found 
that a two-wave structure characterizes both release and recom- 
pression, although a definite elastic-plastic structure is not ob- 
tained in either case. The velocity of the initial disturbance for 
both recompression and release agrees with the ext lated ul- 
trasonic longitudinal velocity, which implies initial elastic response 
from the precompressed state. The present results are discussed in 
terms of a rate-independent model which incorporates a distribu- 
tion of yield states in the precompressed material. Reasonable 
—_ with experimental reshock and release wave profiles is 
obtained with this model. A brief discussion of rate effects esti- 
mated from an acceleration wave analysis is also presented. (AIP) 
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REFER ALSO TO CITATION(S) 12470, 12678, 12680, 13197, 
13880, 13882, 13885, 14099, 14258, 14388, 14392, 15327, 15328 


14122 (AD/A—012365) Research in support of superconduct- 
ing machinery-III. Semi-annual technical reports on materials, 1 

ber 1974—1 March 1975. Reed, R.P.; Clark, A.F.; van 
Reuth, E.C. (eds.). (National Bureau of Standards, Boulder, Colo. 
(USA); Advanced Research Projects Agency, Arlington, Va. 
(USA)). Apr 1975. 500p. NTIS $12.50. 

The third semi-annual technical reports were collected from 
five subcontractors of an ARPA sponsored program on the very 
low temperature properties of structural materials to support the 
development of superconducting machinery. The program is out- 
lined and research progress is reported. Low temperature data are 
presented for the elastic, tensile, fatigue, and fracture properties, 
thermal expansion, specific heat, thermal and magnetothermal con- 
ductivity, electrical and magnetic properties of structural alloys. 
Effects of processing and fabrication are also reported for many of 
the properties; weld and braze joint properties are included. Low 
temperature properties for composites are reviewed and limited 
tensile and flexure data at 4 K presented. Separate abstracts were 
prepared for 13 parts of the report. (MHR) 


14123 (AD/A—012365, pp 135-144) Thermal conductivity. 
Hust, J.G. (National Bureau of Standards, Boulder, CO). Apr 
1975. 

In Research in support of superconducting machinery-Ill. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Thermal conductivity, electrical resistivity, thermopower, 
and Lorenz ratio data are reported for Inconel X-750 STDA. 
These data are compared to the previously reported data for In- 
conel X-750 ST. Data are presented in tabular and graphical form. 


14124 (AD/A—012365, pp 25-49) Low-temperature thermal 
y= gg and heat of structural materials. 
Jelinek, F.J.; Collings, E.W. (National Bureau of Standards, 
Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-Ill. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Thermal expansion characteristics of nine alloy specimens 
were determined at 5 to 300°K. Specific heat specimens were eval- 
uated at 50 to 300°K. A comparison between extrapolated results 
and direct measurements was made. The anomalous low-tempera- 
ture specific heat observed in some of the structural materials is 
explained on the basis of superparamagnetic behavior. 


14125 (AD-A—020436) Relaxation processes in magnetic 

Conference report. Kitchens, T.A. (Office of Naval 
Research (USA). London Branch Office). 30 Dec 1975. 7p. 
(ONRL-C—21-75). NTIS $3.50. 

The British Radio-Spectroscopy Group met at the University 
of Bristol 3-4 September, 1975, to discuss relaxation in magnetic 
systems. A historical review of early experiments pertaining to 
‘spin’ of electrons and nuclei by Dr. E. E. Schneider of Newcastle 
upon Tyne. Thirteen talks were given on relaxation effects in mag- 
netic systems investigated by nuclear magnetic and electron spin 
resonance techniques. (GRA) 


14126 (AD-A—022116) Long-range materials research. Semi- 
annual technical 1 Jun—31 Dec 1975. Huggins, R.A. 
(Stanford Univ., Calif. (USA). Center for Materials Research). Jan 
oa Contract N00014-75-C-1171. 202p. (CMR—76-1). NTIS 
$7.75. 
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pan report dated Jun 7. AD-A—014475. 

program is composed of four separate programs as fol- 
lows: (1) detection of x-ray radiation; (2) superplasticity and warm 
—— of metals and alloys; (3) synthesis of new types of catalyst 
materials, and (4) development of elevated temperature elec- 
trocrystallization techniques. ess in each of the subareas dur- 
ing this report period is described. (GRA) 


14127 (BNL—21755) Influence of induced matrix 
stresses on the superconducting of Nb;Sn wire conduc- 
tors. Luhman, T.; Suenaga, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract E(30-1)-16. 6p. (CONF- 
760829—30). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

superconductoing critical temperature, T/sub c/, critical 

current density, J/sub c/, and upper critical field H/sub c,/ have 
been measured on bronze-processed Nb,Sn monofilament conduc- 
tors prior to and after etching away the bronze matrix. Each super- 
conducting parameter showed significant changes when the bronze 
matrix was removed. It is shown that the source of these changes 
are stress induced by thermal contraction of the bronze matrix. 


14128 (BNL—21767) Effect of third element additions on the 
properties of bronze processed Nb;Sn. Dew-Hughes, D. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 4p. (CONF-766825— 33). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The effect of additions of Al, Sn, or Zr to the Nb core, 
together with additions of Al, Ga, or In to the bronze matrix, on 
the rate of layer growths and critical current density of Nb,Sn 
formed by the bronze process has been studied. Small amounts of 
Al (1.25 wt percent) in the core, separately or together with a few 
percent of Al in the matrix, replacing some of the Sn, increase the 
rate of growth of the Nb;Sn layer. Larger quantities of Al (greater 
than 2 wt percent), of Ga or of In in the matrix decrease the rate 
of layer growth by more than can be accounted for by the con- 
comitant reduction in Sn content. Low field critical current density 
is more dependent upon layer thickness and growth rate than upon 
composition. High field critical current density is directly related 
to the upper critical field. ‘ 


14129 (BNL—21771) ac loss and de critical current densities 
of Nb;Sn tapes by the solid state diffusion process. Suenaga, M.; 
Klamut, C.; Bussiere, J.F. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 8p. (CONF-760829—34). 
Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The effects of metallurgical processing on 60 Hz ac losses 
and de critical currents in Nb;Sn tapes fabricated by the solid state 
diffusion technique were investigated. An addition of Al to the 
Cu—Sn alloy for the matrix resulted in large reduction in the ac 
losses of Nb;Sn tapes, but the highest linear critical current densi- 
ties were observed in Nb,Sn tapes produced with a Nb-1 wt per- 
cent Zr core in a Cu-13 wt percent Sn matrix. Values of the losses 
and the critical currents in these tapes can meet the present 
requirements for the ac superconducting power cables. 


14130 (IS-T—732) Fermi surface effects in terbium alloys. 
Burgardt, P. (Ames Lab., lowa (USA)). Oct 1976. Contract W- 
7405-eng-82. 123p. Dep. NTIS $5.50. 

Thesis. 

Work is reported which was conducted to test of the rela- 
tion of the generalized susceptibility (and therefore, the ordering 
P rties) fer Tb to the Fermi energy of Tb. In order to properly 

yze the data a simple theory was developed to account for the. 
effects on band structure which orn eA alloying and attendant 
lattice size changes. Using this simple theory, the alloys of Tb with 
Mg are understood as a combination of Fermi energy lowering and 
of lattice contraction. The tendency of Th to promote the fer- 
romagnetic structure in Th is understood as a combination of the 
Fermi energy being raised and of the lattice being expanded. The 
theory was also useful in explaining the interesting behavior of the 
Tb with Yb alloys which upon preliminary analysis did not seem to 
follow the theoretical predictions. After consideration of the 
volume effect, indeed the Tb with Yb alioys showed promotion of 
the helical structure as predicted. The complicated behavior of the 
Tb with Yb alloys is a case where the volume and valence effects 
compete. Results show that the magnetic ordering properties of the 
rare earths are intimately related to the Fermi surface geometry 

through the generalized susceptibility. 
-normal 


14131 (LBL—5473) Resistance of superconducting § 

ucting sandwiches. og M.L. (California 
Univ., Berkeley (USA). Lawrence Berke 4 Sep 1976. Con- 
tract W-7405-ENG-48. 200p. Dep. NTIS $7.50. 
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Thesis. 

The resistance, R, of superconducting-normal metal-super- 
conducting (SNS) sandwiches was measured as a function of tem- 
rature, T, and measuring current, I, usually from 20 mK to 
Tisub cS/. A ein Sag peng my theory for the resistance of 
these sandwiches below T less than or or equal to 1°K which in- 
cludes both temperature and current dependence was derived 
using the de-Gennes theory of the proximity effect and the idea of 
Andreev reflection. Comparing experimental and theoretical R vs 
T curves for T less than or equal to 1°K allows estimation of the 
magnitude of the induced pair potential in N, A/sub N/, and 
deduction of the values of the BCS interaction parameter 
[N(0)V]/sub N/, where N(O) is the density of states of one spin at 
the Fermi surface and V is the net electron-electron coupling in- 
teraction. The values of [N(0)V]/sub N/ found for Rh, Cu, and Ag 
are 0.078 +- 0.010, 0.045 +- 0.010, and 0.015 +- 0.005, respec- 
tively. The large current dependence of resistance at high currents 
and at low temperatures indicated the necessity of accounting for 
the effect of the current on A/sub N/. However, comparison of ex- 
perimental and theoretical R vs I curves showed that this effect is 

not well understood. 


14132 (NTIS/PS—76/0353) Cryogenic properties of aluminum 
and aluminum alloys (citations from the NTIS data base). Report 
for 1964—Mar 1976. Smith, M.F. (National Technical Information 
Service, Springfield, Va. (USA)). May 1976. 93p. NTIS $25.00. 

Supersedes NTIS/PS—75/192. See also NTIS/PS—76/0354. 

Citations of Federally-funded research include studies on 
the cryogenic properties of aluminum and its alloys used in super- 
conducting machinery, magnets, space technology and nuclear 
reactors. Electrical properties, fatigue, deformation and welds are 
included. (This updated bibliography contains 88 abstracts, 18 of 
which are new entries to the previous edition.) (GRA) 


14133 (NTIS/PS—76/0354) Cryogenic properties of aluminum 
and aluminum alloys (citations from the Engineering Index data 
base). Report for 1970—Mar 1976. Smith, M.F. (National Techni- 
cal Information Service, Springfield, Va. (USA)). May 1976. 69p. 
NTIS $25.00. 

SEe also NTIS/PS—76/0353. 

Reports of worldwide research on aluminum and its alloys 
in liquefied gas tanks, superconducting devices, pressure vessels 
and spacecraft components are presented. Studies on welds, frac- 
ture and mechanical properties are included. (Contains 64 ab- 
stracts) (GRA) 


14134 Flux-flow resistance minima in Type-II superconductors. 
Akachi, T. (Centro de Investigation de Materials, Ciudad Univer- 
sitaria, Apdo, Mexico); Kim, Y.B. (University of Southern Califor- 
nia, Los Angeles (USA). Dept. of Physics). pp 477-480 of In Low 
temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A comprehensive experimental study was made of the re- 
sistance minima observed in the Ti-V alloy system by means of 
microwave surface impedance technique. 


14135 Charge transfer: an alternative to describe the supercon- 
ducting properties of the A-15 structure. Bongi, G.; Fischer, O.; 
Jones, H. (Geneva Univ. (Switzerland)). pp 13-16 of In Low tem- 
perature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Several authors have recently shown that the local proper- 
ties of each of the constituents of an alloy and the charge transfer 
between the constituents play an important role in the determina- 
tion of its stability and superconducting properties. On the other 
hand, Miedema, in his model applied to electronic specific heat 
and to superconductivity, also supposes a charge transfer in transi- 
tion metal binary alloys and introduces a parameter Nsub(Ws), 
which represents the density of electrons at the limit of Wigner- 
Seitz cell and which is empirically connected to the bulk modulus. 
The authors present a model, using the above discussed notions, 
which permits a description of the behavior of several A-15 alloys. 


14136 Hysteretic critical currents in Pb—Sn lamellar eutectic. 
Brand, R.A.; Dupart, J.M.; Baixeras, J. (Paris-6 Univ., 92 - Fon- 
tenay-aux-Roses (France). Lab. de Genie Electrique). 457-460 
of In Low temperature gee. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The first of continuing experiments on the pinnin; 
behaviour for various field, temperature and current histories o 
Pb-Sn lamellar eutectic foils for eutectic periods asub(E) =2.1 to 
10 Sum is reported. 
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14137 Pinning in the paramagnetic limit. Brand, R.A. (Cornell 

Univ., Ithaca, N.Y. (USA)). pp 485-488 of In Low temperature 
hysics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
etherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Previously it has been found that in low kappa (K) Ti—Nb 
alloys the bulk pinning force F/sub p/ is proportional to H/sub 
C.//sup n/g(b), where n=5/2 and g(b) is maximum at a reduced 
field b=0.6. A breakdown of this scaling law has been found in 
Ti—V alloys for K >approximately 30. This effect is related to 
—— limitation (PML) of the critical field H/sub C,/ at 
ow temperatures. 


14138 High transition temperature superconductivity through 
selective thermalization in sputtering. Cadieu, F.J.; Chencinski, N. 
(Queens Coll., New York (USA)). pp 28-31 of In Low tempera- 
ture physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In order to understand the sputtering process as a means for 
producing high transition temperature superconducting compounds 
such as Nb,Ge, the authors have previously reported some results 
on the importance of a thermalization or a lowering of the energy 
of the sputtered atoms before they are deposited onto a heated 
substrate. They extend some pf these previous results to emphasize 
the fact that the momentum of the sputtered atoms is also lowered 
in the thermalization process. They have also extended their previ- 
ous considerations to include the effects of secondary electron 
heating as a possible source of damage to the crystal structure 
under formation. 


14139 Transport properties in the intermediate state. Dee, 
R.H.; Guenault, A.M. (Lancaster Univ. (UK)). pp 129-132 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Simultaneous measurements of the electrical and thermal 
resistivities and the thermoelectric power of a type I superconduc- 
tor in the laminar state are reported. These are the first reported 
measurements of the thermoelectric power in this configuration, 
although several previous measurements exist of the resistivities. 
Some results are shown for indium. 


14140 Effect of pressure on the superconducting transition tem- 
perature of (LaPr)Sn, and (LaGd)Sn;. DeLong, L.E.; McCallum, 
R.W.; Maple, M.B. (California Univ., La Jolla, San Diego (USA). 
Inst. of Pure and Applied Physical Sciences). pp 541-544 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

hen low concentrations of Gd impurities are introduced 

into a LaSn, host, the depression of the superconducting transition 
temperature T/sub c/ with impurity concentration n is well 
described by the Abrikosov—Gor’kov (AG) theory. On the other 
hand, a Pr impurity in LaSn, will have a nonzero orbital moment 
and hence show the effects of the splitting of its Hund’s rule mul- 
tiplet by the host crystalline electric field (GEF). Recent measure- 
ments of the depressions of T/sub c/ with n and the specific heat 
jump at T/sub c/ with T/sub c/, the Van Vleck paramagnetic 
susceptibility, and the Schottky heat capacity anomaly have been 
found to be consistent with a unique CEF-split energy level 
scheme for the case of (LaPr)Sn, as described by the theories of 
Fulde and coworkers. The present measurements under pressure 
have been undertaken to further test the above level scheme and 
theories. 


14141 Tunneling experiments of superconducting _palladi- 
um—deuterium alloys. Eichler, A.; Wuehl, H.; Stritzker, B. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung). pp 52-54 of In Low temperature 
physics. Vol. *. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

authors report on tunneling experiments yielding the 

function a*F(w) designed to provide some experimental evidence 
for the role of local modes in the phonon spectrum. 


14142 Boundary energies of superconducting tantalum and 
niobium. Essmann, U. (Max-Planck-Institut fuer Metallforschung, 
Stuttgart (F.R. Germany). Inst. fuer Physik). pp 171-174 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Neth rlands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The boundary energies for the type-I superconductor tan- 
talum and the low chi type-II superconductor niobium in the inter- 
mediate state were investigated by the decoration technique. Thin 
foils of Nb and Ta were prepared by cold rolling zone melted sin- 
gle crystals. The macroscopic appearance of the domain structures 
in Ta and Nb was similar. Cooling in an external magnetic field led 
to laminar structures and increasing the field at constant tempera- 
ture to coexisting flux spot and laminar structures. 


14143 Heat capacity and thermal conduction in ular alu- 
aiuiiom and talr callin 6 the On esting Senin tam. 
perature. Filler, R.L.; Lindenfeld, P. (Rutgers--the State Univ., 
New Brunswick, N.J. (USA)); Deutscher, G. (Tel Aviv Univ. 
(Israel)). pp 105-108 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Measurements of the heat capacity and the thermal con- 
ductance of a series of granular aluminium films have been made. 
The heat capacity follows the relation C = y’T + AT*. The con- 
centration of aluminium is determined by assuming that for the 
grains themselves the electronic specific heat is the same as for 
bulk aluminium. It is likely that the oxide is largely amorphous and 
therefore makes a significant contribution to C. This contribution 
depends on the degree of crystallinity of the oxide, and hence on 
the details of the specimen preparation. 


14144 Resistivities of Zr/sub x/Nb/sub 1-2x/Mo/sub x/ alloys. 
Fluekiger, R.; Ishikawa, M. (Geneva Univ. (Switzerland) ); Cappel- 
letti, R.L. (Ohio Univ., Athens (USA)). pp 63-66 of In Low tem- 
perature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The resistivities of four isoelectronic BCC 
Zrsub(x )Nbsub( 1-2x)Mosub(x) alloys in the temperature range of 
a 8 and 550 K are reported and compared with various 
theories. 


14145 Superconducting properties of homogeneous and 
lead-sodium alloys. Freyhardt, H.C. (Goettingen 

Univ. (F.R. Germany). Inst. fuer Metallphysik); Culbert, H.V. 
(Argonne National Lab., Ill. (USA)). pp 67-70 of In Low tempera- 
ture physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Measurements were made of the transition temperature 
T/sub c/ and the low temperature electronic specific heat of PbNa 
alloys carried out in order to obtain their primary superconducting 
(s.c.) properties. 


14146 Pressure effects on the superconducting transition tem- 
perature of aluminum. Gubser, D.U.; Webb, A.W. (Naval Research 
Lab., Washington, D.C. (USA)). pp 113-116 of In Low tempera- 
ture physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Several theoretical models have been proposed to explain 
the effects of hydrostatic pressure P on the superconducting transi- 
tion temperature T/sub c/ of nontransition metal superconductors. 
The authors have extended T/sub c/ measurements on supercon- 
ducting Al to higher pressures in order to check the validity of the 
various predictions. 


14147 On the properties of amorphous vanadium alloys. Hasse, 
J.; Weber, K. (Karlsruhe Univ. (TH) (F.R. Germany). 
Physikalisches Inst.). pp 79-80 of In Low temperature physics. Vol. 
2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The transition temperatures of V-alloys were measured in 
the range from Tig Veo tO Vi Crso. Most of the samples were 
evaporated at pressures typically 10~* Torr by an electron beam 
source on quartz substrates held at about 10K. The films were in 
the thickness range from about 100 to 800 A. The composition of 
res was determined by microprobe analysis, with an error of 
+ , 


14148 Some properties of granular NbN and Nb,Ge thin films. 
Jones, H.; Fischer, O.; Bongi, G. (Geneva Univ. (Switzerland) ). pp 
20-23 of In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam, The Netherlands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors report measurements of resistivity and super- 
conducting energy gap of NbN and conclude that it is a granular 
thin film. Superconducting fluctuations above Tsub(c) have been 
observed for NbN and Nb;Ge thin films by tunneling. The critical 
fields of granular Nb,Ge thin films have been measured. 


14149 Guided flux motion and Faraday induction in hollow su- 
perconducting Khanna, S.M. (National Aeronautics and 
Space Administration, Huntsville, Ala. (USA). George C. Marshall 
bear Flight Center); Clem, J.R. (Kernforschungsanlage Juelich 

-m.b.H. (F.R. Germany)). pp 461-464 of In Low temperature 
physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

When a fixed amount of magnetic flux APHI threading the 
hole and wall of a hollow superconducting Nb cylinder is allowed 
to collapse, the time-dependent and time-integrated induced volt- 
ages V(t) and Sa f V(t)dt, respectively, observed across any two 
contact points on the periphery of the cylinder cannot be uniquely 
specified, and are found to depend dramatically on the configura- 
tion of the voltage measuring leads relative to the direction of flux 
motion. Concepts of critical flux gradients are exploited to visual- 
ize the collapse of flux in the Nb samples. 


14150 Can the T/sub c/ of superconducting Be be enhanced. 
Klein, J.; Leger, A.; Cheveigne, S. de (Ecole Normale Superieure, 
75 - Paris (France). Groupe de Physique des Solides). pp 71-74 of 
In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Theories, based on the electron-phonon interaction, esti- 
mate the upper limit of the critical temperature T/sub c/ of a su- 
perconductor to be around theta/10, where theta is its Debye tem- 
perature. Therefore, beryllium is a fascinating material as this limit 
is 140°K, far above most other metals. The ordinary a phase of Be 
has a very low T/sub c/ (0.026°K), but there is another phase 
which is superconducting at 9.5°K, obtained by cryogenic tempera- 
ture condensation of Be vapor. The possibility of increasing its 
T/sub c/ is discussed. 


14151 Separation of resistive and magnetic contributions to the 
hysteresis of Type II superconductors in time—dependent fields. van 
de Klundert, L.J.M.; Gijsbertse, E.A.; van der Marel, L.C. 
(Technische Hogeschool Twente, Enschede (Netherlands)). pp 
501-504 of In Low temperature physics. Vol. 2. Krusius, M.; 
Vuorio, M. (eds.). Amsterdam, The Netherlands; North-Holland 
(1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Usually the response of superconductors is investigated in 
sinusoidal fields superimposed on a static field. Analysis of the 
wave form of the response may lead to the determination of the 
critical current density, J/sub C/, and its position dependence, 
J/sub C/(x). In order to investigate the reasons for the quantitative 
inconsistencies the response of samples subject to — fields of 
trapezoidal wave form, providing discrete values of dH/sub tot//dt 
was investigated. One of the advantages is that various effects, 
such as flux-flow, show up at different time intervals, whereas they 
mix up and mask each other in the sinusoidal case. 


14152 Specific heat and strong electron-phonon interaction in 
layer superconductor, 2H-NbSe,. Kobayashi, N.; Noto, K.; Muto, 
Y. (Tohoku Univ., Sendai (J ). Research Inst. for Iron, Steel 
and Other Metals). 93-96 of In Low temperature physics. Vol. 
2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

On a small single crystal of 2H-NbSe,, the specific heat in 
normal, superconducting and mixed state has been measured from 
1.7 to 9 K. According to the analysis based on the McMillan for- 
mula, it turned out that not only the band structure density of state 
Nsub(bs)(0), but also the electron-phonon interaction parameter 
lambda are much larger in this material than other ordinary super- 
conductors. The observed specific heat jump from the supercon- 
ducting to the normal state and the deviation of the thermodynam- 
ic critical field from the parabolic law are much different from the 


14153 Flux flow velocity and resistivity measurements in the in- 
termediate state. Laeng, P.; Zweiacker, P.; Rinderer, L. (Lausanne 
Univ. (Switzerland)). pp 160-163 of In Low temperature physics. 
Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1975). 
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From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paper reports detailed measurements of flux flow 
velocity - performed by direct observation with the magneto-opti- 
cal technique - and electrical resistance in high purity polycrystal- 
line rectangular lead and indium plates subjected to a transverse 
magnetic field H/sub a/. These measurements were intended to il- 
lustrate flux flow resistance in the intermediate state and to test 
the basic flux flow concept governed by relations between the 
average electric field in the superconductor E, the velocity of the 
magnetic structure v and the driving current density j. 


14154 Nb;Pb a non superconducting A15 compound. Ricci, 
M.V.; Spadoni, M. (Comitato Nazionale per l|’Energia Nucleare, 
Frascati (Italy). Laboratori Nazionali di Frascati); Ricci-Bitti, R. 
(Centro Sperimentale Metallurgico, Milan (Italy)). pp 24-27 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A new method has been employed to obtain an Al5 com- 
pound of Nb and Pb that shows no superconductivity above 1.5K. 
It is believed that either the effect of stoichiometry is so strong to 
depress largely, the critical temperature or the ratio of the atomic 
radii of the two elements is unfavourable for superconductivity. 


14155 Direct observation of the two-dimensional mixed state in 
thin films of type I superconductors. Rodewald, W. (Technische 
Univ. Berlin (F.R. Germany)). pp 167-170 of In Low temperature 
physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The distribution of magnetic flux in type I superconductors 
strongly depends on the geometry of the sample. In thin films a 


- transition from the intermediate state to a two-dimensional mixed 


state occurs. The flux line arrangement was studied experimentally 
for Pb and Sn. Their distribution and the interaction of flux lines 
with the crystalline structure of the films is demonstrated. 


14156 Superconductivity in powder-metallurgically produced 
composites of CuNb, CuV and CuSnNb. Schuttz, L.; Freyhardt, 
H.C.; Bormann, R. (Goettingen Univ. (F.R. Germany). Inst. fuer 
Metallphysik); Mordike, B.L. (Liverpool Univ. (UK). Dept. of 
Metallurgy and Materials Science). pp 59-62 of In Low tempera- 
ture physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, 
The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The influence of mechanical and heat treatments on the 
critical temperature and critical current density of powdermetallur- 
gically produced alloys and on the use of the results for preparing 
A 15 composite materials are reported. 


14157 Anisotropic length at the superconducting 
transition in dilute indium-tin alloy single crystals. Skove, M.J.; Ott, 
H.R. (Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Lab. fuer Festkoerperphysik). pp 121-124 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Measurements of the length changes at the superconducting 
transition have been made in an alloy system which has two alloy 
concentrations, x, at which changes in T/sub c/ and/or deltaT/sub 
c//delta p have been observed, namely the In—Sn a phase alloys. 


14158 New mixed state of superconductors in the current-in- 
duced transition in longitudinal field. Sugahara, M. 
(Yokohama National Univ. (Japan). Faculty of Engineering). pp 
156-159 of In Low temperature physics. Vol. 2. Krusius, M.; 
ae M. (eds.). Amsterdam, The Netherlands; North-Holland 
( ). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In order to investigate the current-induced transition 
mechanism in superconductors in longitudinal field By, an experi- 
ment was performed at 4.2 K using film specimen of pure lead 
(nominal purity 99.9999%) fabricated by the vacuum deposition 
method. The resistance-quantization effect is observed in 
specimens with relatively large thickness made at high-grade 
vacuum. On the other hand, when the film thickness is reduced or 
when the specimen is fabricated in low-grade vacuum, the transi- 
tion becomes very Te The transition characteristics are 
discussed using a linearized TDGL equation. 
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14159 Intermediate state thermal conductivity of superconduc- 
tors: size effect in a longitudinal lamellar structure. Suter, J.M.; 
Rinderer, L. (Lausanne Univ. (Switzerland)). pp 133-136 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Net erlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

In the intermediate state, the quasiparticle reflections at the 
interphase boundaries occur with vector momentum conservation, 
while mass and charge change sign. Thus, the thermal conductivity 
of a longitudinal lamellar structure is affected by a size effect, 
which was observed in lead and tin. The original model was 
somewhat extended to get better agreement with the experimental 
values. 


14160 Measurement of H/sub c parrallel/ in superconducting 
vanadium to determine spin susceptibility. Tedrow, P.M.; Meservey, 
R. (Massachusetts Inst. of Tech., Cambridge (USA). National 
Magnet Lab.). pp 75-78 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors measured H/sub c parallel/vs. T for films thin 
enough for the critical field to be determined almost entirely by 
Pauli paramagnetism and from the result derived information 
about the temperature dependence of the spin susceptibility chi 
/sub s/. They conclude that chi/sub s/ is approximately 0 for T=0 
and that vanadium is a nearly completely spin paired superconduc- 
tor as described by the BCS theory generalised to include 
spin—orbit scattering. 


14161 Anomalous behaviours of longitudinal ultrasound 
velocity and attenuation near T/sub c/ in V,Si single crystal. 
Toyota, N.; Fukase, T.; Muto, Y. (Tohoku Univ., Sendai (Japan). 
Research Inst. for Iron, Steel and Other Metals). pp 5-8 of In Low 
temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Am- 
sterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The discontinuous velocity change and the anomalous at- 
tenuation of the longitudinal sound waves propagating along [001 ] 
of V;Si single crystal were observed in the close vicinity of the su- 
perconducting transition temperature under zero and finite mag- 
netic field. The presence of a structural transformation was not 
revealed by the resistivity and susceptibility measurements for the 
sample with RRR=17 and Tsub(c)=16.7 K determined by the re- 
sistivity method. Velocity change of the 1SMHz sound waves was 
measured by the pulse-superposition method with precision of 10-7 
and the relative attenuation change by the pulse-echo method 
using 375 MHz sound waves. No correction was made for the 
length change with temperature and field. Anomalous behaviour is 
seen in both the velocity and attenuation which may be correlated 
to the critical phenomena of the second order phase transition in 
the quasi-one dimensional system of the linear chains composed of 
the vanadium atoms. 


14162 Investigation of pinning sites in superconducting Pbin 
foils by means of alternating t currents. Wauters, L.; Reyn- 
ders, L.; Bruynseraede, Y. (Louvain Univ. (Belgium)). pp 469-472 
of In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Measurements on a Pb,;Ing, sample are reported and com- 
pared with the results obtained by Lowell (1972). The observed 
dependence of the ac voltage on the amplitude of the ac current, 
the frequency and the applied dc magnetic field was consistent 
with the proposed pinning model. According to this model, the 
electric field associated with very small ac currents is proportional 
to and in quadrature with the current. This means that under the 
influence of very small forces the motion of fluxons is reversible 
and non-dissipative while up to a maximum reversible displace- 
ment the restoring force on the fluxon lattice per unit displace- 
ment is a constant. 


14163 Basic pinning interaction between flux lines and super- 
conducting precipitates. Weber, H.W.; Adaktylos, I. (Atominstitut 
der Oesterreichischen Hochschulen, Vienna). pp 489-492 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Using an improved technique for the direct recording of 
flux density distribution in the gap between two identical supercon- 
ductors, the flux density gradients in the model system PbNa were 
investigated. Depending on the annealing procedure superconduct- 
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ing precipitates of the Pb,Na-phase of different size and shape are 
formed. The present results refer to spherical precipitates 
[phi=420 A, Nsub(V)=3.10'%cm~ annealing for 1 hour at 122°C] 
and to cylindrical precipitates (phi=720A, 1=3900A, 
Nsub(V)=7.1.10"%cm~*, annealing for 16.1 h at 122°C), which 
ign in the (100)-directions and present also an essentially spheri- 
surface to the flux lines, if the (111)-crystal direction is parallel 

to the external field. 


14164 Thermoelectrostatic effects in superconductors. Welker, 
N.K.; Bedard, F.D. (Maryland Univ., College Park (USA)). pp 
517-520 of In Low temperature — . Vol. 2. Krusius, M.; 
sts M. (eds.). Amsterdam, The Netherlands; North-Holland 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

An experiment is described, which allows the conclusion 
that no thermoelectrostatic effect exists in clean niobium samples 
or in superconductors in general. 


14165 ac resistance of the current-induced intermediate state in 
uctors. Wiederick, H.D.; Mukherjee, B.K.; Baird, D.C. 
(Royal Military Coll. of Canada, Kingston, Ontario). pp 137-140 
of In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

When a direct current I greater than the critical current 

I/sub c/ is passed through a superconducting wire, the wire enters 
into an intermediate state whose structure, and consequently the 
resistance of the wire is a function of the reduced current, I/I/sub 
c/. The effects of the intermediate state structure on low frequency 
alternating currents have been studied. The measurements were 
made on both pure (99.9999%) indium and indium—lead alloy 
wires. 
14166 Temperature dependence of flux jumping fields in Nb- 
25%Zr. Wright, L.S.; Pendrys, J.P.; Harrison, R.B. (Royal Military 
Coll. of Canada, Kingston, Ontario). pp 453-456 of In Low tem- 
perature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors present some preliminary results of a study of 
the flux jump field as a function of temperature and compare them 
with theory. They also present evidence indicating a region of high 
ay — flux jumps in the temperature range 8K < T < 

sub C/. 


14167 Study of a series of superconducting V/sub 1-x/Pt/sub x/ 
compounds by nuclear magnetic resonance. Wulffers, L.A.G.M.; 
Poulis, N.J. (Rijksuniversiteit Leiden (Netherlands). Kamerlingh 
Onnes Lab.); Khan, H.R.; Raub, C.J. (Forschungsinstitut fuer 
Edelmetalle und Metallchemie, Schwaebisch Gmuend (F.R. Ger- 
many)). pp 85-88 of In Low temperature physics. Vol. 2. Krusius, 
M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; North-Hol- 
land (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Knight shift, K, and the nuclear spin—lattice relaxation 
time, T,, are measured in a series of V/sub 1-x/Pt/sub x/ com- 
pounds, where x varies from 0.20 to 0.30. In these series the su- 
perconducting transition temperature, T/sub c/ is strongly depen- 
dent on the Pt concentration with a maximum for x = 0.25. T/sub 
c/ is a function of the density of states for the d electrons at the 
Fermi level, N/sub d/(E/sub F/), this su; that the sample with 
x = 0.25 will have the largest N/sub d/(E/sub F/). The Knight shift 
and the relaxation time are also dependent on N/sub d/(E/sub F/). 
Their measurements as a function of the Pt concentration are re- 

. Furthermore it is known from the measurements on V,Au 
that low temperature annealing (900°C) strongly influences the 
T/sub c/ and also the N/sub d/(E/sub F/). Therefore the samples of 

it series were measured in ‘as cast’ and annealed ( , 10 
days) conditions. 


14168 Metallic sodium as a coolant of fast nuclear reactors, (2). 
Atsumo, H. (Power Reactor and Nuclear Fuel Deve nt Corp., 
Oarai, Ibaraki Gegen). Oarai agra Center). Shin Kinzoku 
Kogyo; 20: No. 2, 39-48(Feb 197 nJ se) 

Ti in Japan and most 


). (I 
ables are given on all the sodium 
of the sodium loops all over the world. Name and purpose of the 
loops, time of establishment, highest temperature, amount of sodi- 
um, flow rate, the materials used for the construction of the loops, 
and the diameter of the main pipings are given. Also, the problems 


related with these are discussed. For example, the high tem- 
rature sodium facility at HEDL-WADCO was made for the 
FFT F component test and instrument test, and uses 50,000 gallons 
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of metallic sodium. The highest temperature is 590°C. The sodium 
flows at the rate of 60 g/m. The body is made of Type 304 stain- 
less steel. Main data of existing sodium-cooled reactors in the 
world are also tabulated. The data include thermal output, electric 
output, the structure of the reactor cores, the dimensions of the 
cores, fuel used, the highest temperature in the reactors, the tem- 
perature of sodium at the inlet and outlet, the rate of multiplica- 
tion, the amount of sodium used, number of control rods, number 
of heat exchangers, and the pressure of steam. The Monju type 
nuclear reactor in Japan uses 1,800 ton of sodium. 


14169 Transport and of metals in sodium-stainless 
steel systems. IV. Deposition of corrosion products, (Mn, Zn and 
Sb), in stainless steel capsules under a large temperature gradient. 
Sagawa, N.; Iba, H.; Naitoh, K.; Sakurama, N. (Hitachi Res. Lab., 
oT J. Nucl. Sci. Technol. (Tokyo); 12: No. 9, 581-594(Sep 
1 >. 

Experiments were undertaken with use made of stainless 
steel capsules, each containing 20 g of sodium and a trace amount 
of one of these radioisotopes. Each capsule was set vertically and 
subjected to a steep temperature gradient, descending toward the 
bottom, for 700 hr of run to let the sodium oxide diffuse through 
the liquid sodium and settle on the bottom. The oxygen concentra- 
tion in the sodium was controlled by varying the bottom tempera- 
ture. The concentrations of the radioisotope at different radiall 
positions on various cross sections along the capsule axis were 
determined on sodium samples dissected from the capsule after 
quick solidification of the sodium by chilling. the values of the ac- 
tivation energy of deposition were determined for each 
radioisotope from partition coefficients, defined as the ratio of 
specific radioactivity between that of the stainless steel surfaces 
and that in the liquid sodium. Manganese deposition involves 
preciptiation in the lower temperature region, and adsorption--as- 
sociated loosely with oxygen in the sodium--in the higher tempera- 
tures. Zinc adsorption was observed on the wall surface only when 
it had been previously treated with sodium before dissolution of 
the radioisotrope in the sodium. Antimony deposition is attributa- 
ble to coprecipitation with sodium oxide. 16 refs. 


14170 Transport and deposition of metals in sodium-stainless 
steel systems. V. An experiment on thermal diffusion of zinc, an- 
timony and cesium in liquid sodium. Sagawa, N.; Iba, H.; Saku- 
rama, N.; Murata, T. (Hitachi Res. Lab., Kuji-machi, Japan). J. 
Nucl. Sci. Technol. ( Tokyo); 12: No. 10, 626-633(Oct 1975). 
Purified sodium containing a radioisotope of one of the 
three solute metals was filled by suction in a capillary made of 
stainless steel. The capillary was then carefully seal-welded to 
prevent the sodium from oxidation; the sealed capillary was placed 
along the core of a heat conductor rod; a steady linear tempera- 
ture gradient was produced along its length by heating its head and 
cooling its foot. After a predetermined period of this thermal diffu- 
sion run, the capillary was quickly chilled to solidify the sodium 
and sectioned into pieces. The specific radioactivity observed in 
the sodium in the sectioned piece were plotted in log-log scale 
inst the absolute temperature prevailing in the piece during the 
thermal diffusion run, and the thermal diffusion constant was ob- 
tained from the inclination of the straight lines drawn through the 
plots. All three solute metals were found to have become enriched 
in the lower temperature region. The measured thermal diffusion 
constants were respectively 2.1 for zinc, 1.7 for antimony and 1.6 
for cesium. 23 refs. 


14171 Thermal diffusion of hydrogen in Zircaloy-2 containing 
hydrogen beyond terminal solid solubility. Maki, H.; Sato, M. 
(Hitachi, Ltd., Saiwai-machi, Japan). J. Nucl. Sci. Technol. 
(Tokyo); 12: No. 10, 637-649(Oct 1975). 

The thermal diffusion of hydrogen is one of causes of 
uneven hydride precipitation in zircaloy fuel cladding tubes that 
are used in water reactors. In the diffusion model of hydrogen in 
zircaloy, the effects of the hydride on the diffusibility of hydrogen 
has been regarded as negligibly small in comparison with that of 
hydrogen dissolved in the matrix. Contrary to the indications given 
by this model, phenomena are often encountered that cannot be 
explained unless hydride platelets have considerable ostensible dif- 
fusibility in zircaloy. In this experiment, a temperature difference 
of 10°C was lied between the inside and outside surface of the 
specimen in a thermal simulator and a modified diffusion model is 

resented, in which the effects of stress are introduced into Mar- 

owitz’s model with the diffusion of hydrogen in the hydride taken 
into account. The diffusion equation derived from this model can 
be written in a form that represents direct diffusion of hydride in 
zircaloy. 23 refs. 
14172 Interaction between cesium and graphite for use in the 
study of surface phenomena. Holian, B.L. (Los Alamos Scientific 
Lab., NM). Nucl. Metall.; 20: 233-244( 1976). 
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From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

Surface diffusion has been hypothesized as the fast mode of 
an unusual fast-slow, two-mode transport process that has been ob- 
served in recent diffusion experiments with cesium in graphite. An 
interaction potential between a cesium atom and a graphite surface 
is obtained in order to study this surface diffusion by computer 
simulation (molecular dynamics method). At low surface coverage, 
the interaction between cesium atoms can be ignored so that the 
motion of only one cesium atom need be followed, albeit in a very 
complicated potential energy surface. Cesium is spontaneously 
ionized by graphite, so that the interaction of cesium with the gra- 
phite surface contains pairwise Cst—C terms (valence, induction, 
and dispersion forces) as well as an image-charge model of the 
bulk electrostatic interaction. All parameters but the strength of 
the repulsive Cst—C force are obtained by theoretical estimates, 
while this last parameter is determined by requiring that the ad- 
sorption Cs*—C bond length be the same as observed in cesium- 
graphite lamellar compounds. Results indicate that the adsorption 
energy for a pit in the graphite surface of one to five missing car- 
bon atoms is not greatly increased over that for the perfect surface 
(the one-atom hole is slightly repulsive compared to the perfect 
surface). For the hexagonal six-atom pit, the adsorption energy in- 
creases dramatically from about 120 kcal/mole for the perfect sur- 
face to about 200 kcal/mole and remains essentially constant for 
larger holes. Preliminary dynamical results for a cesium ion on a 
perfect graphite surface show free particle motion at high tempera- 
tures, necessitating the presence of defects in the graphite surface 
for truly diffusive motion. 


14173 Observation of single-quantum relaxation processes in a 
type-I superconductor. Huebener, R.P.; Chimenti, D.E. (Argonne 
National Lab., Ill. (USA)). Phys. Lett., A; 55: No. 7, 431-432(26 
Jan 1976). 

Rf-induced voltage steps at integral multiples of the 
Josephson frequency have been observed in constricted, type-I su- 
perconducting lead films indicating a single flux quantum relaxa- 
tion process. 


14174 Ship steel weldments for low temperature service. 
McHenry, H.I. (NBS, US Dep of Commer, Boulder, Colo). Weld. 
J. (Miami); 55: No. 5, 387-383(May 1976). 

A survey of the United States’ shipyards engaged in LNG 
ship construction, the major steel plate producers and the maritime 
regulatory agencies has been conducted to establish the feasibility 
of improving the efficiency of welding ship steels for low tempera- 
ture service. The results of this survey suggest that application of 
state-of-the-art steelmaking technology can substantially improve 
the low temperature toughness of ship steels. 14 refs. 


14175 Thermal conductivity of vanadium at low temperatures. 
Chakal’skii, B.K.; Azhazha, V.M.; Red’ko, N.A.; Shalyt, S.S. (A.F. 
loffe Physico-technical Institute, USSR Academy of Sciences). 
a, Lett. (USSR) (Engl. Transl.); 23: No. 9, 468-470(5 May 
1976). 

Experimental data are presented on the thermal conductivi- 
ty of pure vanadium at low temperatures T<125 degreeK. The half 
width of the energy gap (A=9.5 degreeK) is determined from a 
comparison of the thermal conductivities in the normal and super- 
conducting states. A comparison of the experimental data leads to 
= —_— that vanadium is a weak-coupling superconductor. 
(AIP) 


14176 Singularities of the superconducting transition during 
the destruction of superconductivity of a hollow cylindrical sample 
by a current. Landau, I.L. (Institute of Physics Problems, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 
9, 471-474(5 May 1976). 

It was observed, in a study of the destruction of supercon- 
ductivity of hollow indium cylinders by current, that the experi- 
mental current-voltage characteristics (CVC) differ significantly 
from those deduced on the basis of simple considerations. (AIP) 


14177 Thermally induced magnetic flux in a superconducting 
ring. Falco, C.M. (Argonne National Lab., Ill. (USA)). Solid State 
Commun.; 19: No. 7, 623.625(Jul 1976). 

The thermally induced magnetic flux in a bi-metallic super- 
conducting loop of Nb and Ta has been measured and compared 
with theory. The predicted logarithmic divergence of the flux near 
the Tsub(c) of Ta is found, however the magnitude of the flux is 
larger than predicted. 


14178 Nonlinear changes in the energy gap and phonon 
frequencies of indium under pressure. Galkin, A.A.; Svistunov, 
V.M.; Revenko, Y.F.; Mostovoi, V.M. (Physicotechnical Institute, 
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Academy of Sciences of the Ukrainian SSR, Donetsk). Sov. Phys. - 
Solid State (Engl. Transl.); 18: No. 7, 1156-1158(Jul 1976). 

The method of electron tunneling under pressure was used 
for the first time to detect nonlinear changes in the energy gap and 
— frequencies of indium occurring in the region of 6 kbar. 

e characteristic features of the behavior of the gap were at- 
tributed to a topological transition in the electron spectrum. It was 
difficult to explain unambiguously the anomalous shift of the 
phonon frequencies under pressure on the assumption of a phase 
transition of order 2 1/2. (AIP) 


14179 Photoemission from Cu valence bands using 50—175-eV 
synchrotron radiation. Stoehr, J.; McFeely, F.R.; Apai, G.; 
Wehner, P.S; Shirley, D.A. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department of 
Chemistry, University of California, Berkeley, California 94720). 
Phys. Rev., B; 14: No. 10, 4431-4438(15 Nov 1976). 

Photoemission spectra of the 3d valence band of 
polycrystalline Cu were studied using synchrotron radiation of 
energy 50 < or = hv < or = 175 eV. The detailed shape of the 
spectrum was found to change distinctly with photon energy. The 
observed energy dependence was compared to calculated 
photoemission energy distributions (PED’s) assuming a direct 
transition model. PED’s obtained with this model predicted the ex- 
perimental intensity distribution quite well for hv < 70 eV and hv 
> 120 eV but failed in the region hv = 90 eV. Fair agreement 
between experiment and theory was obtained when momentum 
broadening in the final state was included. The largest broadening 
was required around hv = 90 eV. A minimum in the photoelectron 
mean free path at this energy is discussed as a possible source of 
broadening. The observed changes in spectral shape for 50 < or = 
hv < or = 70 eV are attributed to direct transitions; the changes 
are found to arise mainly from the angular part of the transition 
matrix element. (AIP) 


14180 Redetermination of the heat capacity of single phase B- 
cerium. Tsang, T.E.; Gschneidner, K.A. Jr.; Koskenmaki, D.C.; 
Moorman, J.O. (Ames Lab., IA). Phys. Rev., B; 14: No. 10, 4447- 
4449(15 Nov 1976). 

The heat capacity of a carefully characterized B-Ce sample 
was measured from | to 20 K. The present results are in excellent 
agreement with the earlier data from 1.5 to 12.8 and 15.8 to 20 K. 
Between 12.8 and 15.8 the present results are ~ 4% higher than 
the earlier values and this is thought to be due to less lattice 
strains in the present sample. The magnetic heat capacity below 
1.33 K exhibits an exponential behavior, yielding an energy gap of 
1.41 +- 0.02 K. (AIP) 


14181 Pronounced isotope effect in the superconductivity of 
HfV, containing hydrogen (deuterium). Duffer, P.; Gualtieri, D.M.; 
Rao, V.U.S. (Department of Chemistry, University of Pittsburgh, 
Pittsburgh, Pennsylvania 15260). Phys. Rev. Lett.; 37: No. 21, 
1410-1413(22 Nov 1976). 

Superconducting transition temperatures of HfV,H/sub x/ 
and HfV,D/sub x/ have been measured in the composition ranges 
x=0—1.5 and x=0—1.0, respectively. Hydrogen or deuterium ab- 
sorption is found to decrease T/sub c/ of HfV,. Pronounced 
isotope effects have been obsered. At x=I, hydrogen absorption 
reduces T/sub c/ by 4.8 K while deuterium absorption reduces 
T/sub c/ by 6.9 K with respect to HfV,. (AIP) 


14182 Superconductivity in the advanced laboratory. Behroozi, 
F.; King, K.R. (Department of Physics, University of Wiscon- 
sin—Parkside, Kenosha, Wisconsin 53140). Am. J. Phys.; 44: No. 
12, 1187-1191(Dec 1976). 

Two simple experiments in superconductivity suitable for 
the advanced undergraduate laboratory are described. A 
homemade variable-frequency oscillator is employed in a conven- 
tional cryostat to measure the superconducting transition tempera- 
ture of tin using a resonant-tank-circuit method. The setup is 
further used to obtain the superconducting—normal phase diagram 
for tin in the presence of a magnetic field. Enough experimental 
details are provided to enable a nonspecialist to duplicate the 
setup and perform the experiments. (AIP) 


14183 Angle-resolved photoemission from valence bands of Cu 
and Au 32—200-eV synchrotron radiation. 
Stoehr, J.; Apai, G.; Wehner, P.S.; McFeely, F.R.; Williams, R.S.; 
Shirley, D.A. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory). Phys. Rev., B; 14: No. 12, 5144- 
5155(15 Dec 1976). 

: The directional anisotropy in photoemission from valence 
bands of Cu and Au single crystals has been studied in the photon 
energy ranges 32 < or = hv < or = 200 eV, and 32 < or = hy < 
or = 130 eV, respectively. Angle-resolved photoemission energy 
distributions were obtained for electrons emitted in the [001] and 
{111] directions. Dramatic differences were found between the 
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two directions and strong variations with energy were obtained 
over the entire energy range. The results are discussed in terms of 
final-state band-structure effects and/versus strong inelastic damp- 
ing in the final state. For Cu, spectra taken at hv = 90 eV along 
the same symmetry directions at high (90degree) and low 
(35degree) take-off angles from the surface show a pronounced 
narrowing of the d band at low take-off angles. This is attributed 
to a preferential sampling of the local density of states at the sur- 
face by using an appropriate photon energy and take-off angle. 
The energy dependence of the Au Sd intensity has been measured 
and is found to decrease by a factor of ~ 50 over the investigated 
photon energy range 40—190 eV. (AIP) 


14184 Dynamic determinations of the Grueneisen coefficient in 
aluminum and aluminum alloys for densities up to 6 Mg/m*. Neal, 
T. (University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., B; 14: No. 12, 5172- 
5181(15 Dec 1976). 

With the use of the Mie-Grueneisen equation, ther- 
modynamic states off the principal Hugoniot are analyzed to ob- 
tain experimental results for the Grueneisen coefficient. Such 
States are achieved through the phenomena of regular and Mach 
reflection and through shock compression of porous samples 
whose initial densities are less than the standard density on which 
the principal Hugoniot is centered. Measurements of the speed of 
release waves in shocked material also permit the Grueneisen coef- 
ficient to he evaluated. The composite result for the dependence 
of the Grueneisen parameter on volume is compared with some 
functional forms commonly used in shock-wave work. (AIP) 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 12163, 12166, 12679, 13011, 
13012, 13172, 13393, 14085, 14169, 14336 


14185 (AD-A—010548) Ion microprobe analysis for niobium 
hydride in hydrogen embrittled niobium. Technical report. Birn- 
baum, H.K.; Grossbeck, M.L.; Williams, P.; Evans, C.A. Jr. 
(Illinois Univ., Urbana (USA). Dept. of Metallurgy and Mining En- 
gineering). Apr 1975. Contract N00014-67-A-0305-0020. 12p. 
NTIS $3.25. 

Hydrogen embrittled niobium samples have been examined 
in an ion microprobe to verify the mechanism of embrittlement by 
stress induced precipitation of hydride. A fractured Nb-2 at.% H 
sample was examined in detail. Mass analyzed images of the frac- 
ture region of the sample were obtained using Nb({), NbH((), 
H([{), and NbO([{) ions. The images clearly demonstrate the 
presence of a _ hydrogen-rich phase at the fracture site. 
NbH([)/Nb([) ratios at the fracture site and away from it appear 
characteristic of niobium hydride and Nb-H solid solution respec- 
tively. Scanning electron microscope and electron diffraction stu- 
dies together with the ion microprobe analysis provide strong 
evidence in support of the theory of hydrogen embrittlement by 
stress-induced precipitation of niobium hydride. 


14186 (AD-A—013278) Investigation of tin as a constituent of 
inorganic coatings for magnesium alloys. Final report, 1 May 
1974—30 Apr 1975. Mosser, M.F. (Sermetel, Inc., Limerick, Pa. 
(USA)). May 1975. Contract N62269-74-C-0548. 22p. NTIS 
$3.25. 

A series of tests was initiated to evaluate tin as a filler 
material in inorganic coatings to be used on magnesium alloys. 
Coatings were made based on tin powder incorporated in alkali sil- 
icate, quaternary ammonium silicate and chromate/phosphate bin- 
ders. Tests were run evaluating zinc immersion, stannate, 
pyrophosphate, and galvanic anodize pretreatments. Salt spray test- 
ing indicated alkali silicate coatings with galvanic anodize pretreat- 
ment showed improved results. Tin-cadmium and tin-zinc alloys 
were tested in place of tin powder. Tests were run on ethyl silicate 
based coatings. Modification of alkali silicate/tin coatings were 
made with soluble salts to cause controlled leaching; these salts in- 
cluded amine salts, permanganates, and tin compounds. Strontium 
chromate and EDTA salts were used in primer coatings; these 
coatings showed some improvement in salt spray resistance. Addi- 
tions of alkaline leaching materials were made consisting of mag- 
nesium oxide and aluminum hydroxide in the alkali silicate/tin 
coatings. When tested as primer coating with paint systems failure 
resulted during heat cycle/salt spray testing. 


14187 (AD-A—013833/9ST) A mechanistic model for predic- 
tion of ductile erosion. Final report, 1 Jan 1973—31 Dec 1974. 
Jennings, W.H.; Manning, C.R. Jr.; Head, W.J. (North Carolina 
State Univ., Raleigh (USA)). Jul 1975. Contract DAAJO02-73-C- 
0028. 69p. NTIS $4.25. 

Mechanisms operative in dust erosion of ductile materials 
were determined with the aid of scanning electron microscope stu- 
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dies. Dimensional analysis was employed in the development of a 
mathematical model for predicting erosion of ductile materials. 
The basis of the model was the predominant identified erosion 
mechanism, target melting. The model was verified in an erosion 
testing program. Target materials in the testing program were three 
stainless steels, two aluminum alloys, a beryllium-copper alloy, and 
a titanium alloy. Erosive agents were three dusts comprised of 
hard, angular particles and one dust with spherical particles. Max- 
imum particle velocities were 130 or 250 meters per second. 


14188 (AD-A—022344) Erosion and fatigue behavior of 
coated titanium alloys for gas turbine engine compressor a - 
tions. Final report. Levy, M.; Morrossi, J.L. (Army Materials and 
Mechanics Research Center, Watertown, Mass. (USA)). Feb 1976. 
21p. (AMMRC-TR—76-4). NTIS $3.50. 

See also report dated Dec 1970, AD—726954. 

The erosion and fatigue behavior of several potentially pro- 
tective coatings for reducing the severity of sand erosion degrada- 
tion of titanium alloys was studied. The coatings can be ranked in 
the following order of decreasing merit incorporating erosion in- 
dices at 30, 60, and 90 degrees impingement: titanium carbonitride 
(nickel interlayer); titanium diboride (nickel interlayer); boron 
carbide; diffusion-bonded electroless nickel plus overlay of chromi- 
um; diffusion-bonded electroless nickel; and plasma-sprayed boron. 
All coatings caused fatigue strength reductions of between 22% 
4 80%. Shot peening reduced fatigue degradation in some cases. 
(GRA) 


14189 (AD-A—025797) NS-4 coating process development for 
columbium alloy airfoils. Final report, Apr 1974—Feb 1976. 
Moore, V.S.; Stetson, A.R. (Solar, San Diego, Calif. (USA)). Mar 
1976. Contract DAAG46-74-C-0089. 76p. (RDR—1811). NTIS 
$5.00. 

See also report dated Aug 69, NASA-CR-72519. 

The excellent potential of the Solar NS-4 coating for pro- 
tecting columbium alloy turbine vanes up to 1371C was demon- 
strated. Procedures were developed to coat both internal and ex- 
ternal surfaces of configurations representative of turbine vanes. 
With spray application of the modifier (the NS-4 process is a two- 
cycle coating with a W-Mo-V-Ti modifier applied first and vacuum 
sintered followed by pack siliciding) consistent 500-hour protec- 
tion at 1371C was obtained on external radii as small as 0.25 mm. 
Coating of internal surfaces by dipping was not reliable but many 
specimens survived 500 hours of cyclic exposure. Tests of coated 
15-degree wedges in an oxidation/erosion rig showed no failures 
after 500 severe thermal cycles between 260C and 1371C. A 
number of cast hollow single vane segments were successfully 
coated and oxidation exposed one hour at 1371C. Appearance was 
excellent. Several problem areas that need additional investigation 
were elucidated, viz, coating of internal surfaces and temperature 
gradient induced coating stresses. (GRA) 


14190 (N—75-20546) Cadmium coatings containing dispersed 
nickel particles for the protection of high strength steels against cor- 
rosion. Sanderson, G.; Brazendale, L.M.; Larson, C. (Fulmer 
Research Inst. Ltd., Stoke Poges (UK)). Jul 1974. Contract 
K43A/141/C.B.43(A)2. 20p. (D-MAT—197; BR—43515). NTIS 
$3.25. 

Slow strain rate and sustained load tensile tests on 300M 
and NCMV alloys show that the susceptibility of these high 
strength steels to hydrogen embrittlement during plating with cad- 
mium can be considerably reduced. The nickel particles are 
thought to preferentially absorb a both during plating and 
in the post-plate baking treatment. The corrosion resistance of 
Cd/Ni composite coated steel panels in outdoor exposure tests ap- 
pears to be better than simple cadmium-plated steel panels under 
the same conditions. 


14191 (NTIS/PS—76/0114) Corrosion of stainless steel (a 
bibliography with abstra-ts). Report for 1964—Nov 1975. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Feb 1976. 230p. NTIS $25.00. 

Research is cited on stainless steel composition, mechanical 
properties, structure and testing in relation to corrosion. The 
majority of research concerns nuclear reactor materials. (Contains 
225 abstracts.) See also NTIS/PS—75/785, Stress Corrosion of 
Steel and NTIS/PS—75/786, Stress Corrosion of Stainless Steel. 
(GRA) 


14192 (AD-A—019166) A study of pre-ignition processes in 
titanium, and zirconium hydride. Zlobinskii, B.M.; Malt- 


sev, V.M.; Kurylev, V.V. Translated from Izv. Vyssh. Uchebn. 
Zaved., Tsvet. Metall.; No. 3, 114-116({nd]). 10p. (FTD- 
ID(RS)I—2429-75). NTIS $3.50. 

Experiments were conducted on particles of elec- 
trodeposited zirconium (99.96% Zr), magnesium-thermal titanium 
(94.6% Ti) and zirconium hydride (ZrH2). The described 
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mechanism of oxidation takes place during the entire process of 
heating. (GRA) 


14193 (N—75-29245) Hot corrosion in burner gas at 1200°C. 
Schlichting, J. Jan 1975. Translated from . (NASA-TT-F—16509). 
17p. NTIS $3.25. 

The influence of various corrosive agents on the oxidation 
behavior of MoSi,-coated alloys was investigated. The MoSi, coat 
was highly resistant to acid agents but susceptible to basic ones. Its 
solubility in the latter was due to transport of molecular oxygen 
through the glasses formed by surface oxidation. Sintered MoSi,- 
coated refractory metals are nevertheless much more durable than 
NiAl-coated superalloys under hot corrosion. 


Changes in the structural material of a Na coolant loop 

corrosion and material transport. Marin, A.; Borgstedt, 
H.U. (Junta de Energia Nuclear, Madrid (Spain). Div. de Metalur- 
gia; Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). pp 766-769 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopldshafen, F.R. Germany; ZAED (1976). 
(In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 4 refs. 

Steel sheets 2 mm thick were made from the materials no. 
1.4301 (X5CrNil8.9) and no. 1.4919 (X6CrNiMo1713). These 
samples were ex d to a sodium test loop with a flow rate of 5 
m/s for a total of 3,000 hours at 500 and 570°C. 


14195 Hydrogen embrittlement due to hydrogen-inclusion in- 
teractions. Yu, H.Y.; Li, J.C.M. (Univ. of Rochester, New York). 
Nucl. Metall.; 20: 872-881(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

Plastic flow around inclusions creates elastic misfit which at- 
tracts hydrogen towards the regions of positive dilatation. Upon 
decohesion of the inclusion-matrix interface, the excess hydrogen 
escapes into the void and can produce sufficient pressure to cause 
void growth by plastic deformation. This mechanism of hydrogen 
embrittlement can be used to understand the increase of ductility 
with temperature, the decrease of ductility with hydrogen content, 
and the increase of ductility with the ultimate strength of the 
matrix. An examination of the effect of the shape of spheroid in- 
clusion reveals that rods are more susceptible to hydrogen embrit- 
tlement than disks. The size of the inclusion is unimportant while 
the volume fraction of inclusions plays the usual role. 


14196 Materials and corrosion problems in aqueous solutions 
at high temperatures and pressures. Herbsleb, G. (Mannesmann- 
Forschungsinstitut G.m.b.H., Duisburg (F.R. Germany)). Werkst. 
Korros.; 27: No. 3, 145-153(Mar 1976). (In German). 

3 tabs.; 86 refs. 

The present report, based on papers and discussions of an 
international conference on electrochemistry at high temperatures 
and pressures forms a survey of materials and corrosion problems 
at high temperatures and pressures. Among the topics of the con- 
ference there were, among others, corrosion problems in power 
stations with particular emphasis on high alloy chromium nickel 
steels and nickel base alloys which are preferentially used in 
nuclear power stations. Unalloyed and low alloy steels were lower 
on the scale of interests. A matter of particular interest, however, 
were investigations and findings on corrosion cracking failures, 
which may occur on chromium nickel steels and nickel chromium 
iron alloys under rather different conditions of heat treatment of 
the materials (solution annealed or sensitized) and of the corrosive 
medium. With reference to pertaining literature data a summary is 
presented of the present state of knowledge concerning the various 
type of cracking corrosion which may occur on the materials of in- 
terest, i.e. chromium nickel steels, Incoloy 800 and nickel base al- 
loys of the Inconel 600 type. 


14197 Surface treatment of corrosion-resistant components for 

water reactors. Weingerl, H.; Diebold, A. (Gebrueder Boe- 
hler und Co. A.G., Kapfenberg (Austria). Forschung: Iten ). 
Kerntechnik; 18: No. 3, 105-108(Mar 1976). (In German). 

7 figs.; 2 refs. 

This paper presents a comparison between the steel 1.4550- 
R often used in reactor construction and the two standard steels 
1.4550 and 1.4550 and 1.2306, in respect of the resistance of 
these steels against intercystalline corrosion after precipitation 
aneealing. It is shown that the corrosion resistance of the steel 
1.4550-R satisfies all requirements, even after the specified stress 
relief annealing. The structure of the steel 1.4550-R ensures high 
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resistance against stress corrosion cracking. The mechanism of at- 
tack of two commonly used pickling solutions is discussed on the 
basis of electrochemical findings. 


14198 Grain boundary penetration kinetics of nitrided ty 
304L stainless steel. Reeves, J.A. Jr.; Olson, D.L.; Bradley, W.L. 
(Colorado School of Mines, Golden). Nucl. Technol.; 30: No. 3, 
385-389(Sep 1976). 

Grain-boundary penetration was determined for nitrided 
Type 304L stainless steel in nitrogen-contaminated liquid lithium. 
The grain boundary penetration followed a parabolic rate expres- 
sion. These results, along with previous work on as-received Type 
304L stainless steel, showed a definite increase in penetration rate 
for nitrided stainless steel, but this increase was not related to a 
change in the apparent energy of activation. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 13015, 13171, 13404, 14062, 
14249, 14534, 14535, 14536, 15620 


14199 (AD-A—020161) X-ray photoemission from coated sur- 
faces. Final report. Bernstein, M.J.; Paschen, K.W. (Aerospace 
Corp., El Segundo, Calif. (USA). Materials Sciences Lab.). 19 Dec 
1975. Contract F04701-75-C-0076. 27p. NTIS $4.00. 

X-ray photoemission from the following types of coated and 
low-z surfaces was measured: dielectric films backed by a conduc- 
tor, painted metal foils, and low-z conductors. Steady-state irradia- 
tion was provided by an x-ray tube operated at 60 and 100 kV. 
The total emission current from front and/or back surfaces was 
measured for photons incident at 0 and 60°. Surfaces studied in- 
cluded: Be, CH, graphite, Mylar, Teflon, glass, PVC, and Saran 
plus various coatings of low-z and high-z paints on aluminum. 
Low-energy secondary electrons, which contributed up to 30 per- 
cent of the total emission, were retarded with a biased grid. On a 
few higher-z dielectrics, buildup depressed the measured 
photoemission currents around zero bias. Photoemission yields in- 
creased approximately as the cube of an effective atomic number, 
and CH, had the lowest observed photoemission yield. The yield 
from beryllium was two to three times that of CH,; this large yield 
is several times higher than expected for pure Be and is attributed 
to a thick oxide layer. Present measured values plus previously- 
measured values of photoemission from metals are compared with 
results obtained from the QUICKE2 computer code, and agree- 
ment within 20 percent was found for most materials. Photoemis- 
sion from a copper foil coated with low-z varnish was also mea- 
sured as a function of varnish thickness. The observed emission 
decreased approximately exponentially with coating thickness to a 
minimum value corresponding to emission from varnish only. A 
simple model was developed to estimate such photoemission from 
a high-z metal coated with a thin low-z layer. (GRA) 


14200 (AED-Conf—75-657-001) High-temperature strength of 
cladding and structural materials for fuel elements under neutron 
bombardment. Closs, K.D.; Dietz, W. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Material- und Festkoerper- 
forschung). 1975. 16p. (In German). (CONF-751246—1). INIS. 
From Symposium on hot forming and high-temperature 
strength; Bad Nauheim, German, Federal Republic of (F.R. Ger- 
many) (11 Dec 1975). 
12 figs.; 36 refs. 
Various types of radiation damage occur in the high-tem- 
rature resistant CrNi steels due to the high radiation exposure 
Hit > 10* n/cm? in the temperature range of 350-700°C in the 
structural material of fuel elements of a fast breeder. Neutron dose 
temperature-dependent dislocation rings, pores, dislocation net- 
works, helium bubbles and irradiation-induced dissociations are 
a which influence the high-temperature strength and fracture 
haviour to a large extent. In the temperature region of 350- 
550°C, an increasing solidification occurs with decreasing tempera- 
ture which runs parallel to a loss in ductility (‘low-temperature 
brittleness’). Above 550°C, the breaking tension of the material 
decreases (grain boundary fracture) with increasing temperature 
and decreasing deformation rate, where a cold-deformation and/or 
radiation solidification can increase the brittleness. A distinct 
reduction of the time-dependent creep strength can thus occur 
without considerably influencing the creep rate. Due to the high 
production rate of defects, below about 600°C an irradiation-in- 
duced creep is found which only slightly depends on temperature 
and has a linear dependence on vol and neutron dose. For 
higher neutron dose values (PHIt > 5 x 10” n/cm*, E > 0.1 
MeV), however, further investigations are required to explain the 
connections. The materials AISI 316, W.-Nr. 1.4970 and 1.4981 in 
cold-deformed state should be sufficient for the operational 
requirements for the prototype power plants; for power reactors 
with higher radiation exposures, alternative materials are being 
developed. 
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(BMI-NUREG— 1956) Evaluating strength and ductility 
of irradiated Zircaloy: task 5. Quarterly progress report, 
April—June 1976. Bauer, A.A.; Lowry, L.M.; Perrin, J.S. (Battelle 
Columbus Labs., Ohio (USA)). Jul 1976. Contract E(49-24)-0293. 
33p. Dep. NTIS $4.00. 

method of calculating strain rate and total elongation 
from tensile test data was revised. The definition of gage length 
based on the distance between internal bullet ends as presented in 
ASTM E8-69 was adopted. Revised tensile test data values are 
presented. Diameter and tube-wall reductions were measured on 
specimens tensile tested at 600, 700, and 800°F and at various 
strain rates at 700°F. Reductions in cross-sectional area have been 
calculated. A slight minimum in reduction of area occurs at 700°F 
with the value at 800°F being significantly greater than at either 
600 or 700°F. The smallest reduction of area occurred in a high 
strain-rate test at 700°F. The dependence of axial tensile properties 
on the arnealitg of irradiation damage under isothermal- and 
transient-heating conditions was investigated. An aging peak in 
strength occurred during a 50°F/s transient to 100°. Buncinn, 
or recovery, was exhibited by specimens annealed either at slower 
transient heating rates or to higher transient temperatures and by 
specimens isothermally annealed for 1 min or more at tempera- 
tures ranging from 800 to 1300°F. Increases in ductility lagged be- 
hind the decreases in strength. Significantly, ductility, as measured 
by total tensile elongation, decreased while the strength decreased, 
increasing above the postirradiation value only after strength 
changes had essentially stabilized. 


14202 (UCID—17294) DT fusion neutron irradiation of LLL 
superconductor wire at 4.2°K. MacLean, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 29 Jul 1976. Con- 
tract W-7405-ENG-48. 5p. Dep. NTIS $3.50. 

The experimental technique for irradiating the specimen 
with 14-MeV neutrons from the LLL rotating target neutron 
source is described. No test results are given. (MOW) 


14203 Effects of low temperature neutron irradiation on Nb,Sn 
composite wires in fields up to 10 tesla. Colucci, S.L.; Weinstock, 
H. (Illinois Inst. of Tech., Chicago (USA)); Brown, B.S.; Blewitt, 
T.H. (Argonne National Lab., Ill. (USA)). pp 9-12 of In Low tem- 
perature physics. Vol. 2. Krus‘us, M.; Vuorio, M. (eds.). Amster- 
dam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Neutron irradiation effects on practical superconductors are 
relevant to CTR designs where a superconducting magnet will be 
exposed to fusion products during operation at approximately 4 K. 
To approach CTR conditions, samples of Nb,Sn wire were ir- 
radiated in the cryogenic facility of the CP-S reactor at Argonne 
National Laboratory. The superconducting wire is a Cu-Sn matrix 
containing 19 Nb filaments with a Nb,Sn layer. Several wires were 
maintained at approximately 6 K and received a relatively low 
fluence (4.8 x 10'7 n/cm?*) of fast neutrons (E>0.1 MeV); In situ 
Jsub(c)(H) measurements were made up to approximately 3 T, 
stronger fields being prohibited by space limitations. To extend the 
study to higher fields, a method was devised to mount the samples 
in a four-terminal probe in IIT’s 12 T magnet, without ever ex- 
ceeding 77 K. Preliminary studies appear to indicate that 
‘ Jsub(c)(H) of radiation damaged samples is unaffected by anneal- 
ing to this temperature. 


14204 Flux pinning in heavy ion irradiated Type-II supercon- 
ductors. Freyhardt, H.C. (Goettingen Univ. (F.R. Germany). Inst. 
fuer Metallphysik); Loomis, B.A.; Taylor, A. (Argonne National 
Lab., Ill. (USA)). pp 481-484 of In Low temperature physics. Vol. 
2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Inhomogeneously distributed defects and defect clusters 
(voids and dislocation loops) produced during particle irradiation 
can cause considerable flux pinning in type-ii superconductors. 
The authors report on measurements of critical current densities 
J/sub C/ as a function of a transverse magnetic field H and tem- 
perature in order to determine flux pinning by voids in Nb and Nb 
alloys produced during high temperature heavy ion irradiations. 


14205 Experimental indications for anhamonicity of the 
potential. Kes, P.H.; Meij, G.P. van der; Klerk, D. de 
(Rijksuniversiteit Leiden (Netherlands). Kamerlingh Onnes Lab.). 
497-500 of In Low temperature physics. Vol. 2. Krusius, M.,; 
uorio, M. (eds.). Amste: , The Netherlands; North-Holland 
(1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
Van der Klein et al. (1974) reported harmonic ac permea- 
bility measurements on flat, rectangular niobium samples with 
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weak bulk pinning only, caused by neutron irradiation damage. 
The results deviated clearly from calculations based upon the Lon- 
don-Bean model or any other more realistic critical state model. 
An extension of the London-Bean model with a pinningless surface 
layer provided only qualitative understanding, and it was pointed 
out that in ac measurements reversible effects are involved, which, 
till now, have not been found in the corresponding dc magnetiza- 
tion measurements. Campbell suggested earlier that these effects 
should be due to an oscillatory movemenet of the flux lines in their 
effective pinning potential wells. In order to check this new mea- 
surements were carried out on the most irreversible sample. The 
results supported Campbell's ideas, but they also brought out some 
new phenomena which are described. 


14206 Systematic investigation of superconductivity in palladi- 
um alloys produced by ion implantation. Stritzker, B. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Festkoerperforschung). pp 32-35 of In Low temperature 
— Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
etherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The variation of T/sub c/ with H(D) concentration in (Ni- 
Pd-Pt)-H and (Rh-Pd-Ag)-(H,D) systems was investigated. 


14207 Use of *7Mn in Moessbauer radiation damage studies. 
Preston, R.S. (Northern Illinois Univ., Dekalb (USA)); Zabransky, 
B.J. (Argonne National Lab., Ill. (USA)). Phys. Lett., A; 55: No. 
3, 179-180(1 Dec 1975). 

The possibility is demonstrated of using *"Mn as a *’Fe 
Moessbauer source of radiation damage studies. This isotope can 
also be used to study the annealing of radiation damage because of 
its 1.7-min. half life. 


14208 Helium bubble formation in a-particle-injected alumini- 
um using positron lifetimes. Snead, C.L. Jr.; Goland, A.N. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Phys. Lett., A; 
55: No. 3, t89-190(1 Dec 1975). 

The production of ‘He from (n,a) reactions in materials un- 
dergoing neutron irradiation makes the understanding of the role 
that helium plays in the final defect state necessary. Stabilization 
of void nucleation sites by gas atoms is a widely invoked 
mechanism. The migration and agglomeration characteristics of gas 
atoms affect the sizes and spatial distributions of the bubbles 
evolved. This letter describes the first results of using positron-an- 
nihilation-lifetime measurements to trace the agglomeration of in- 
jected ‘He into bubbles. 


14209 Irradiation and corrosion effects in vanadium and 
vanadium base alloys. Borgstedt, H.U.; Ehrlich, K.; Kaletta, D. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Material- und Festkoerperforschung). pp 853-856 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor con- 
cepts and economics. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976) 


‘5 refs. Short communication only. 


14210 Studies on the in-pile creep of material No. 1.4981 in 
the temperature range between 350 and 700°C. Closs, K.D.; 
Herschbach, K. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Material- und Festkoerperforschung). pp 790-793 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

3 figs.; 2 tabs.; 3 refs. Short communication only. 


Electron microscope investigations of the embrittlement 

of pressure vessel steels by neutron irradiation. Klaar, H.J.; 
Burchard, W.G. (Technische Hochschule Aachen (F.R. Germany). 
Gemeinschaftslaboratorium fuer Elektronenmikroskopie); Dahl, W. 
(Technische Hochschule Aachen (F.R. Germany). Inst. fuer Eisen- 
huettenkunde); Luecke, K. (Technische Hochschule Aachen (F.R. 
Germany). Inst. fuer Metallkunde und ee ik). pp 794-797 
of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 3: 
Design, construction and operation of nuclear power plants and 
their components. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

8 figs.; 2 refs. 
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Two steels were investigated. One of these is a Mn-Ni-Mo 
alloy steel identical with the steel ASTM A 533 B produced in the 
USA. It was used for comparison measurements in the framework 
of the irradiation programme carried out at the FRJ2 of the KFA 
Juelich. The second steel is a Ni-Cr-Mo-V alloy tempering steel. 
Tensile imen and notched-bar test pieces of both steels were 
irradiated with neutron doses of 10'®, 5 x 10"®, 10°, and 4.5 x 107° 
nvt (E 1 MeV) at 100°C, 300°C, and 400°C. 


14212 Influence of low-temperature neutron irradiation on the 
mechanical of the ferritic steels 1.4914 and 1.4923. Was- 
silew, C.; Schirra, M. (Kernforschun mtrum Karlsruhe (F.R. 
Germany). Inst. fuer Material- und Festkoerperforschung). pp 558- 
561 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
2: Fuel elements, fuel cycle and isotope technique. Eggenstein- 

Idshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 1 tab.; 7 refs. Short communication only. 


14213 Comparison of many bodied and binary collision cascade 
models up to 1 keV. Schwartz, D.M. (California State Univ., 
Northridge); Schiffgens, J.D.; Doran, D.G.; Odette, G.R.; Ariyasu, 
R.G. Nucl. Metall.; 20: 75-88( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

A quasi-dynamical code ADDES has been developed to 
model displacement cascades in copper for primary knockon atom 
energies up to several keV. ADDES is like a dynamical code in 
that it employs a many body treatment, yet similar to a binary col- 
lision code in that it incorporates the basic assumption that energy 
transfers below several eV can be ignored in describing cascade 
evolution. This paper is primarily concerned with (1) a continuing 
effort to validate the assumptions and specific parameters in the 
code by the comparison of ADDES results with experiment and 
with results from a dynamical code, and (2) comparisons of 
ADDES results with those from a binary collision code. The 
directional dependence of the displacement threshold is in 
reasonable agreement with the measurements of Jung et al. The 
behavior of focused replacement sequences is very similar to that 
obtained with the dynamical codes GRAPE and COMENT. 
Qualitative agreement was found between ADDES and COMENT 
for a higher energy (500 eV) defocused event while differences, 
still under study, are apparent in a 250 eV high index event. Com- 
parisons of ADDES with the binary collision code MARLOWE 
show surprisingly good agreement in the 250 to 1000 eV range for 
both number and separation of Frenkel pairs. A preliminary obser- 
vation, perhaps significant to displacement calculations utilizing 
the concept of a mean displacement energy, is the dissipation of 
300 to 400 eV in a replacement sequence producing a single in- 
terstitial. 

14214 Radiation-induced solute tion. Lam, N.Q.; John- 
son, R.A. (Argonne National Lab., IL). Nucl. Metall.; 20: 121- 
142(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). : 

See CONF-760421—PI1. 

Substitutional solute segregation in a face-centered-cubic 
metal under irradiation has been studied using a kinetic model. 
The model includes the effects of vacancy and dumbbell-interstitial 
diffusional encounters with solute atoms, diffusion of point defects 
and bound complexes, and spatially independent reaction terms. 
The GEAR package of subroutines, developed at Lawrence Liver- 
more Laboratory, has been used for numerical solution of the 
resultant rate equations. Assuming thin-foil geometry and parame- 
ters appropriate for Zn in Ag, solute segregation is found to be sig- 
nificant in the temperature range from 0.2 to 0.6 T/sub m/, with 
maximum segregation occurring at approximately 0.45 T/sub m/. 
The temperature for maximum segregation is appreciably lower for 
reactor irradiation rates than for ion-bombardment or high-voltage 
electron-microscope irradiation rates. Segregation is also found to 
be maximum when the interstitial-solute binding energy is suffi- 
ciently high so that the migration energies of the vacancy and in- 
terstitial-solute complex become comparable. 


14215 Com the time dependence of void size distribu- 
tions during irradia and annealing. Simonen, E.P.; Brimhall, 
J.L. (Battelle-Pacific Northwest Labs., Richland, WA). Nucl. 
Meaall.; 20: 209-220( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 
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The response of particle size distributions to annealing is 
described analytically by the Wagner-Liftshitz-Slyosov theory of 
coarsening. Although the theory has been used to predict void an- 
nealing kinetics in irradiated materials, the limits of the model 
prevent a complete interpretation of the rate controlling 
mechanisms. These limits are overcome with a numerical solution 
to the problem for the combined influences of volume diffusion, 
surface kinetics, and irradiation-induced point defects. A computer 
program has been written which calculates and updates with time 
the necessary kinetic and material parameters. The time depen- 
dence of the radius distribution function is determined from a 
finite difference solution to the continuity equation. The program 
provides wide latitude in simulating and analyzing the dependence 
of swelling and void growth kinetics on point defect kinetics, point 
defect sink efficiencies, and variations in irradiation and annealing 
history. The consequences of including the size distribution in the 
kinetic analysis are calculated for voids in molybdenum. These 
results are compared with theoretical predictions of void growth 
from Brailsford and Bullough and with theoretical predictions of 
coarsening from Wagner-Liftshitz-Slyosov theory. 


14216 PUMN: part I of the WINERY radiation damage com- 
puter simulation system, Kuspa, J.P.; Edwards, D.R.; Tsoulfanidis, 
N. (Univ. of Missouri, Rolla). Nucl. Metall.; 20: 337-364( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

Results of computer work to simulate the response of 
crystalline materials to radiation are presented. To organize this 
and future work into a long range program of investigation, the 
WINERY Radiation Damage Computer Simulation System is 
proposed. The WINERY system is designed to solve the entire 
radiation damage problem from the incident radiation to the pro- 
perty changes which occur in the material, using a set of interre- 
lated computer programs. One portion of the system, the PUMN 
program, has been used to obtain important radiation damage 
results with Fe,Al crystal. PUMN simulates the response of the 
atoms in a crystal to a knock-on atom. It yields the damage con- 
figuration of the crystal by considering the dynamic interaction of 
all the atoms of the computational cell, up to 1000 atoms. The 
PUMN program provides the WINERY system with results for the 
number of displacements, N/sub d/, due to knock-on atoms with 
various energies. The values of N/sub d/ for Fe,Al were obtained 
at two different energies, 100 and 500 eV, for a variety of initial 
directions. These values are to be used to form a table of results 
for use in WINERY. 


14217 Computer simulation of dissipation from near 
threshold knock-ons in Fe,Al. Schade, G. (Black and Veatch Con- 
sulting Engineers, Kansas City, MO); Leighly, H.P. Jr.; Edwards, 
D.R. Nucl. Metall.; 20: 471-488( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P1. 

A computer program has been developed and used to model 
a series of knock-ons near the damage energy threshold in a 
micro-crystallite of the ordered alloy Fe;Al. The primary paths of 
energy removal from the knock-on site were found to be along the 
[100] and [111] directions by means of focusing type collision 
chains. The relative importance of either direction as an energy 
removal path varied with the initial knock-on direction and also 
changed with time during the course of the knock-on event. The 
time rate of energy removal was found to be greatest in the [111] 
direction due to the shorter interatomic distances between atoms 
along this direction. 


14218 Simulation of nuclear fuel sheath deformation following 
fuel transients. Holt, R.A.; Hosbons, R.R.; Coleman, C.E. 
(Chalk River Nuclear Labs., Ont.). Nucl. Metall.; 20: 991- 
1000( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

Changes in the power output of nuclear fuel result in 
transient mechanical interactions between the Zircaloy fuel 
shealth, coolant, fission gas, and fuel which lead to plastic defor- 
mation of the fuel sheath. In order to predict the performance of 
nuclear fuels computer simulations are required describing the 
mechanical behavior of fuel sheathing over wide ranges of strain 
rates. A computer simulation is described incorporating three 
plastic deformation modes. At high stresses hardening due to ir- 
radiation damage and softening due to the removal of irradiation 
damage during straining (tensile mode) are incorporated. At inter- 
mediate stresses neutron flux enhances deformation but strain 
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hardening occurs (primary creep mode). At low stresses the strain 
rate depends only on neutron flux and stress (steady state creep 
mode). The instantaneous strain rate at any time is the sum of the 
strain rates calculated for each mode but over much of the strain 
rate range one mode predominates. At any stress the contribution 
of primary creep can disappear with strain and steady state creep 
occurs. The use of this simulation in a computer program describ- 
ing nuclear fuel behavior is summarized and the type of stress- 
strain-strain rate history experienced by fuel sheathing during reac- 
tor operation is demonstrated. 


14219 Deuteron trapping in titanium. Sheft, I.; Reis, A.H. Jr.; 
Gruen, D.M.; Peterson, S.W. (Argonne National Lab., Ill. (USA)). 
J. Nucl. Mater.; 59: No. 1, 1-6(Jan 1976). 

A tensimetric technique has been developed for measuring 
15 keV D* trapping in Ti metal. The formation of the TiD, phase 
in the surface and near-surface regions was monitored by 
decoupling the theta-2theta scan of an X-ray diffractometer as well 
as by scanning electron microscope studies. Micron-sized ‘reaction 
zones’ appear to serve as nucleation centers for the TiD, phase. In- 
sight into the mechanism of chemical trapping is obtained by cor- 
relating the results from the three types of measurements used in 
the present work. 


14220 In-pile dimensional changes in neutron irradiated zir- 
conium base alloys. Dollins, C.C. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). J. Nucl. Mater.; 59: No. 1, 61-76(Jan 1976). 

A model is developed to predict in-pile growth in zirconium 
base alloys as a function of neutron flux, neutron fluence, tempera- 
ture, dislocation density, and texture. The model is based on 
vacancy and interstitial behavior with respect to straight disloca- 
tions, dislocation loops, depleted zones and grain or sub-grain 
boundaries. Results indicate very little growth dependence on tem- 
perature or neutron flux at temperatures below approximately 
320°C, at fluxes above approximately 10'n/cm*sec, and at fluences 
below 107'n/cm?. As the flux is lowered and the temperature and 
fluence are raised, the temperature and flux dependencies in- 
crease. Comparison between theory and data is given for both 
growth and dislocation loop size. 


14221 Correlation between blister skin thickness, the maximum 
in the damage-energy distribution, and pro. ranges of He* ions 
in metals: V. Kaminsky, M.; Das, S.K.; Fenske, G. (Argonne Na- 
tional Lab., Ill. (USA)). J. Nucl. Mater.; 59: No. 1, 86-89(Jan 
1976). 

In these experiments a systematic study of the correlation of 
the skin thickness measured directly by scanning electron 
microscopy with both the calculated projected-range values and 
the maximum in the damage-energy distribution has been con- 
ducted for a broad helium-ion energy range (100 keV-1000 keV in 
polycrystalline vanadium. 


14222 Annealing study of self-ion-irradiated gold by proton 
channeling. Nashiyama, I.; Pronko, P.P.; Merkle, K.L. (Argonne 
National Lab., Ill. (USA)). Radiat. Eff.; 29: No. 2, 95-98(May 
1976). 

The isochronal annealing of self-ion damage in gold, in- 
troduced at room temperature, was measured by the channelling- 
backscattering method. The results are compared with those ob- 
tained from transmission-electron microscope (TEM) observations 
on similar specimens. The temperature for the annealing stage was 
found to be 250°C, which agrees with the TEM results. The depth 
distribution of the bombardment damage is obtained from a single 
scattering attenuation model of proton dechanneling at 200 keV. 
The damage profile has a maximum at 950 A which is a factor of 
2.5 greater than predicted by amorphous energy-deposition theory. 
Throughout the observed annealing stage, one finds a regular 
decrease in defect concentration, with no anomalous changes in 
the defect profile. 


14223 Relation between partial diffusion coefficients in alloys 
and their swelling behavior under fast neutron irradiation. Venker, 
H.; Ehrlich, K. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Inst. fuer Material- und Festkoerperforschung). J. Nucl. 
Mater.; 60: No. 3, 347-249(Jun 1976). 

Alloys with low irradiation induced swelling have been 
developed empirically (e.g. IN 625, IN 706, PE 16). Different 
mechanisms have been proposed to explain the low swelling rates 
of some alloys, for instance, trapping of point defects by atoms 
with a radius different from the matrix atoms or enhan recom- 
bination of interstitials and vacancies at coherent precipitates. 
Furthermore, it is known that cold working reduces swelling. All 
theories operate with mean diffusion properties of the lattice 
atoms. The following development tries to explain the swelling 
behavior of reactor alloys by the partial diffusion coefficients of 
their components. Corresponding examples are described. 
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14224 Radiation-induced solute in a low swelling 
316 stainless steel. Kenik, E.A. (Oak Ridge National Lab., TN). 
Ser. Metall.; 10: No. 8, 733-738(Aug 1976). : 

Ni ion irradiations were carried out on a high-Ti, Si heat 
and a low-Ti, Si heat of 316 ss. The large difference in swelling 
behavior was confirmed, and the damage stages were studied using 
an electron microscope with energy dispersive x-ray analysis — 
bilities for determining Si segregation at dislocation loops. Possi 
mechanisms for the effect of Si segregation at dislocations on void 
growth are discussed. (DLC) 


14225 Swelling and microstrucutral —T in irradiated 
vanadium alloys. Bentley, J.; Wiffen, F.W. ( Ridge National 
Lab., TN). Nucl. Technol : 30: No. 3, 376-384(Sep 1976). 

Vanadium-base alloys, V—10 percent Cr, Y—20 percent Ti, 
and VANSTAR-7, alloys with potential for fusion reactor applica- 
tion, have been irradiated in the Experimental Breeder Reactor II 
in the temperature range of 400 to 800°C, mainly to a fluence of 
1.5 x 10” n/cm?* (greater than 0.1 MeV). Swelling determined 
both from immersion density measurements and void distribution 
data obtained by transmission electron microscopy showed that the 
V—20 percent Ti was completely resistant to void formation for 
these irradiation temperatures and for the highest fluence 
achieved, 6 x 107 n/cm*. Voids formed in both the V—10 percent 
Cr and VANSTAR-?7 alloys, but only the V—10 percent Cr, ir- 
radiated at 690 and 805°C, showed technologically significant 
swelling, near 1 percent. Swelling in this alloy at lower tempera- 
tures and in VANSTAR-7 at all temperatures was below 0.1 per- 
cent. Dislocation structures were complex in all three alloys. In the 
V—20 percent Ti, the scale of the dislocation network coarsened 
with increasing irradiation temperature. In the other two alloys, the 
scale of the damage, both dislocation and void components, was 
similar for irradiation at 496 and 580°C, but coarsened con- 
siderably to produce similar structures for irradiations at 690 and 
805°C. In many cases, detail of the microstructure was obscured 
by strongly diffracting zones that are believed to be impurity re- 
lated. Of the three alloys examined, V—20 percent Ti possesses 
the greatest swelling resistance for the irradiation temperatures and 
fluences achieved and thus is judged to have the greatest potential 
for use in fusion reactors. 


14226 Role of integrated lateral stress in surface deformation 
of He-implanted surfaces. EerNisse, E.P.; Picraux, $.T. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). J. Appl. Phys.; 
48: No. 1, 9-17(Jan 1977). 

The first measurements of integrated lateral stress S have 
been obtained for He implantations to fluences where surface 
deformation occurs. Implants into Mo, Nb, and Al were carried 
out at room temperature. The low-fluence results provide values 
for the induced volume expansion per implanted He atom. The 
high-fluence results demonstrate that blistering, as observed in Mo 
and Nb, is directly related to relief of S. However, flaking, as ob- 
served in Al, does not result in appreciable relief of S. The satura- 
tion value of integrated lateral stress, S/sub max/, is proportional 
to yield stress for the three materials and is independent of the He 
projected range. A model to describe the blistering phenomenon is 
developed based on the standard elastic stability equation for a 
plate subjected to in-plane forces. This elastic instability model 
uses only measurable material parameters and does not depend ex- 
plicitly on the behavior of He in the material. The model explains 
the tauproportionald*/* relation observed for blister diameter d and 
thickness tau, and predicts the d-vs-tau relation for Nb, Ti, V, Pd, 
4301 SS, and Be to within 40% of the values measured by other 
workers over 3 orders of magnitude variation in d. Comparison of 
the model with the present Mo and Nb results, where S/sub max/ 


‘is measured directly, gives agreement to better than 10% with no 


adjustable parameter. (AIP) 


CERAMICS, CERMETS, AND REFRACTORIES 


(AD-A—021458) Soviet developments in high tempera- 
ture ceramics No. 1, January—December 1975. Kourilo, J. 
(Informatics, Inc., Rockville, Md. (USA)). 25 Feb 1976. Contract 
MDA903-76-C-0099. 46p. NTIS $4.00. 

See also report dated 30 Nov 1975 AD-A*018903. 

This is a collection of abstracts of recent Soviet-bloc articles 
on high-temperature ceramic materials. All publications relevant to 
the subject have been included, with particular emphasis on appli- 
cations to MHD generators. Entries from the Soviet Reference 
Journals (RZh) are translated verbatim, otherwise extended ab- 
stracts have been made. For convenience all entries are grouped 
by principal subject into studies of high-temperature electric insu- 
lation materials (Part 1) and high-temperature electrode materials 
(Part 2). The entries within each part are arranged in alphabetical 
order by author. (GRA) 
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PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 12466, 12467, 12469, 13228 


14228 (AD-A—014480) Ceramic sintering. Final technical re- 
port, 1 Apr 1974—30 Jun 1975. Greskovich, C.D.; Rosolowski, 
J.H.; Prochazka, S. (General Electric Co., Schenectady, N.Y. 
(USA). Research and Development Center). Jul 1975. Contract 
N00014-74-C-0331;ARPA Order-2698. 10lp. (SRD—75-084). 
NTIS $5.25. 

See also report dated Apr 1975, AD-A—009867. 

Measurement of the rate of oxidation and creep rate in air 
of chemically vapor deposited Si;N, at around 1500°C are re- 
ported. Attempts to prepare pure, dense Si,;N, bodies by hot 
pressing powder at ultra-high pressures were partially successful. 
Resistance heaters made of dense, sintered SiC were tested and 
found to have in-use lifetimes longer than those of commercially 
available heaters tested in the same way. It was found that the re- 
sistivity of B containing dense, sintered beta-SiC could be changed 
through compensation of the B acceptors by N donors introduced 
from the sintering furnace atmosphere during firing. The thermal 
EMF of a junction made of p- and n-types of dense sintered beta- 
SiC was measured over the temperature range from 100 to 1500°C 
and found to be 0.95 volt at 1500°C. A way was found to densify 
B4C without hot pressing. Bodies of B4C having about 94% of 
theoretical density were made by using conventional sintering 
processes and doping the powder with either SiC or B4C. Exten- 
sive work is presented on the sintering of covalently bonded solids 
(beta-SiC, Si, alpha-Si,;N,, AIN). 


14229 (AD-A—017617) Preparation and superconducting pro- 
perties of sintered compacts of NbN microcrystallites. Interim re- 
port. Powell, R.M. (Harvard Univ., Cambridge, Mass. (USA). Div. 
of Engineering and Applied Physics). Oct 1975. Contract NO0014- 
76-C-0032. 233p. NTIS $8.00. 

An experimental research program was undertaken to evalu- 
ate the potential of high densities of tiny voids as flux pinning sites 
in bulk type 2 superconductors. A review of flux pinning suggested 
that strong pinning forces might result if the sizes of the voids and 
the distances between them were somewhat larger than the Ginz- 
burg—Landau coherence length (typically 100 A) but somewhat 
smaller than the Ginzburg—Landau penetration depth (typically 
2000 A). To prepare a material containing such microscopic voids, 
a powder metallurgical approach was adopted. A technique known 
as spray-drying was used to produce a finely divided powder. That 
powder was converted chemically into powders with the nominal 
compositions of niobium carbide and niobium nitride. Composi- 
tional corrections were made in the compacted powders during the 
sintering stage in order to maximize their superconducting transi- 
tion temperatures. These corrections were accomplished more 
easily for the nitride than for the carbide; so attention was focused 
on this compound during subsequent experiments. (GRA) 


14230 (BNWL-CC—368) Co-producer target element fabrica- 
tion (PT-NR-57). Burgess, C.A. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 22 Nov 1965. Contract E(45-1)-1830. 
22p. Dep. NTIS $3.50. 

The development of three processes used to fabricate lithi- 
um-aluminate target elements for in-reactor testing are sum- 
marized. These processes include pneumatic impaction-vibrational 
compaction; particle agglomeration-vibrational compaction; and 
direct encapsulation. A total of 50, weighed and measured, target 
elements were delivered to N-Fuels Engineering during November, 
1965. Twenty-one of the target elements were fabricated by pneu- 
matic impaction-vibrational compaction, 22 by particle agglomera- 
tion-vibrational compaction, and seven by direct encapsulation. 
One of the target elements from each of the above groups was 
fabricated to an approximate six-inch length and the balance to ap- 
proximately 12-inch lengths. The six-inch targets are for destruc- 
tive testing in hot water flow studies and the remainder for in-reac- 
tor and ex-reactor testing. 


14231 (PB—252596) The preparation of titanium-vanadium 
carbide/nickel cermets. Technical report. Precht, W.; Sprissler, B. 
(Martin Marietta Labs., Baltimore, Md. (USA)). Jan 1976. 29p. 
(MML-TR—76-05c). NTIS $4.00. 

Titanium/vanadium alloy carbide rods were prepared by a 
zone melting procedure. Wetting studies were carried out using 
sections of the fused rods and candidate matrix material. It was 
established that nickel exhibits excellent wetting of (Ti, V) C, and 
accordingly cermet blends were prepared and liquid phase sin- 
tered. Processing parameters are discussed as well as their effect 
on the final microstructure. Alternate methods for cermet prepara- 
tion are offered which use as received titanium carbide and 
vanadium carbide powders. (GRA) 
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14232 Recent work on the deposition and structure of pyrocar- 
bon coatings. Guilleray, J.; Zeyen, R.; Audebeau, J.P.; Price, 
M.S.T. (Organization for Economic Co-Operation and Develop- 
ment, Winfrith (UK). High Temperature Reactor Project). pp 367- 
370 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. Section 
2: Fuel elements, fuel cycle and isotope technique. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

5 figs.; 5 refs. Short communication only. 


14233 Manufacture of coated boron-carbon particles for use as 
absorbers for the THTR. Bildstein, H.; Koss, P.; Knotik, K. 
(Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 
Seibersdorf. Forschungszentrum). Kerntechnik; 18: No. 2, 68- 
76(Feb 1976). (In English, German). 

6 figs.; 10 refs. 

This paper describes the methods and the necessary equip- 
ment which were developed and used for the production of coated 
boron-carbon particles intended as absorber material for the THT 
reactor at Uentrop. The first part of the paper describes the 
production steps for the particle kernels. Starting from aqueous 
suspensions of amorphous boron and synthetic resin components, a 
spraying process-followed by a sequential thermal treatment-finally 
results in solid spherical boron carbide-carbon kernels complying 
with the specifications. The second part of the paper describes the 
coating process by which the kernels are coated first by a porous 
layer and then by a high density outer layer of pyrocarbon. The 
paper concludes with a brief review of the quality control methods 
used. 


14234 Method of preparing uranium nitride or uranium car- 
bonitride bodies. Wilhelm, H.A.; McClusky, J.K. (to Energy 
Research and Development Administration). US Patent 3,953,556. 
27 Apr 1976. Filed date 17 May 1974. 6p. 

PAT-APPL-470,897. 

Sintered uranium nitride or uranium carbonitride bodies 
having a controlled final carbon-to-uranium ratio are prepared, in 
an essentially continuous process, from U,O, and carbon by vary- 
ing the weight ratio of carbon to U,O, in the feed mixture, which 
is compressed into a green body and sintered in a continuous heat- 
ing process under various controlled atmospheric conditions to 
prepare the sintered bodies. 6 claims, no drawings. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 14248 


14235 Unusual critical crossover behaviour at a structural 
phase transformation. Pynn, R.; Axe, J.D. (Brookhaven National 
Lab., Upton, N.Y. (USA)). J. Phys., C (London); 9: No. 8, L199- 
L202(28 Apr 1976). 

The temperature dependence of the order parameter. as- 

sociated with the structural transition in NbO, has been measured 
by neutron diffraction. For reduced temperatures in the range 5 x 
10-* < or approximately epsilon < or approximately 10~' a power- 
law behaviour is found with an exponent of B = 0.19 +- 0.02; in 
the region 1.5 x 10-* < epsilon < 5 x 107° a value of B = 0.4 (+ 
0.04, - 0.07) is observed. It is suggested that this behaviour may be 
ascribed to a simultaneous crossover in lattice and order-parameter 
dimensionalities. 
14236 Change in the optical properties of vanadium dioxide at 
the semiconductor-metal phase transition. Mokerov, V.G.; Saraikin, 
V.V. Sov. Phys. - Solid State (Engl. Transl.); 18: No. 7, 1049- 
1051(Jul 1976). 

Results are presented of an investigation of the changes in 
the absorption @ and reflection R coefficients of vanadium dioxide 
single crystals at the semiconductor-metal phase transition over a 
wide range of photon energies from 0.7 to 6 eV. A discussion of 
the experimental results is given. The increase in a@ in the region of 
3dyields3d optical transitions and its decrease in the region of 
2pyields3d transitions are attributed mainly to a change in the 
matrix elements M/sub i//sub f/, whose square determines the 
probability of these transitions. The p' change in M/sub 
i//sub f/ is explained by an increase in the degree of hybridization 
of the 2p (O?~) and 3d (V**) electronic states in the high-tempera- 
ture metallic . The experimental results on the different ef- 
fects of the transition on the various optical transitions are 
used to provide a more exact interpretation of the — proper- 
ties of VO, and to suggest a possible mechanism for the phase 
transition in this material. According to this mechanism, the clos- 
ing of the energy gap and the transition to the metallic state are 
due to the delocalization of the corresponding electronic states as 
a result of an increase in the indirect 3d (V‘**)-2p (O*-) interac- 
tion via phonons. (AIP) 
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MECHANICAL PROPERTIES 


14237 (ANL-AFP—15) Mechanical-property and diffusion 
data for advanced carbide and nitride fuels. Singh, R.N. (Argonne 
National Lab., Ill. (USA)). Jan 1976. Contract W-31-109-ENG-38. 
13p. Dep. NTIS $3.50. 

A’ summary of the mechanical-property and diffusion data 
for carbide and nitride advanced fuels is presented in the form of 
equations that can be used by fuel-element modelers. Attempts are 
also made to indicate the reliability and range of applicability of 
such data. 


14238 (NTIS/PS—76/0198) Fracture of ceramics (a 
bibliograpy with abstracts). Report for 1964—Jan 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Mar 1976. 215p. NTIS $25.00. 

Supersedes NTIS/PS—75/217. 

Citations of research on ceramic fracture in relation to 
fabrication, microstructure, mechanical properties, tests, and com- 
position are covered in this bibliography. Reports include ceramic 
use in rocket components, gas turbines, nuclear reactors and struc- 
tural parts. (This updated bibliography contains 210 abstracts, 63 
of which are new entries to the previous edition.) (GRA) 


14239 Dispersion strengthening. Scattergood, R.O.; Das, E.S.P. 
(Argonne National Lab., IL). Nucl. Metall.; 20: 740-751(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (419 Apr 1976). 

See CONF-760421—P2. 

Using digital computer-based methods, models for disper- 
sion strengthening can now be developed which take into account 
many of the important effects that have been neglected in the past. 
In particular, the self interaction of a dislocation can be treated, 
and a computer simulation method was developed to determine 
the flow stress of a random distribution of circular, impenetrable 
obstacles, taking into account all such interactions. The flow stress 
values depended on the obstacle sizes and spacings, over and 
above the usual 1/L dependence where L is the average obstacle 
spacing. From an analysis of the results, it was found that the main 
effects of the self interactions can be captured in a line tension 
analogue in which the obstacles appear to be penetrable. 


14240 Computer model for the UO, elastic modulus. Olsen, 
C.S. Nucl. Metall.; 20: 1132-1137(1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

Young's modulus for UO, is calculated as a function of 
porosity and temperature. The data support the assumption of a 
linear decrease in Young’s modulus with both increasing tempera- 
ture and increasing porosity. Young’s modulus for UO, is 
represented by E = 2.26 x 10'' (1 - 1.131 x 10-* T)(1 - 2.62(1- 
D)) where E = Young’s modulus (Pascals), T = temperature (C) 
(range 0 to 1300°C), and D = fraction of theoretical density. This 
equation has a standard deviation with respect to experimental 
UO, data of +-0.037 x 10" Pascals. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 13159, 13207, 14236, 14237, 
14248, 14307 


14241 (AD-A—G022457) Transport and localized levels in 
amorphous binary . Final 1 Nov 1972—31 Oct 
1975. Bube, R.H.; Mahan, J.E.; Shiah, R.T.-S.; Vander Plas, H.A. 
(Stanford Univ., Calif. (USA). Dept. of Materials Science and En- 
gineering). Nov 1975. Contract DAHC04-73-C-0004. 96p. NTIS 
$5.00 


Detailed measurements have been made on 20 amorphous 
binary semiconductors for electrical conductivity, photoconductivi- 
¥. field effect, and thermoelectric power and their temperature 

pendence. Information is obtained on the density and location of 
localized states, the mechanism of the t rt processes, and the 
way in which these processes vary with the optical absorption gap 
and other properties of these materials. (auth) 


14242 (IKE-K—37, pp 26-31) Literature study on thermal 
conductivity and total emissivity of UO,. Brandt, R.; Haufler, G.; 
Neuer, G. Apr 1973. (In German). 

2 figs.; 6 refs. Available from ZAED. 

In al on work on the project reactor safety and en- 
vironmental protection. 

A compilation of particularly representative measured 
values of the thermal conductivity of stoichiometric UO, with 
nearly 100% of the theoretical density is given in a diagram as first 
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result of a literature study; furthermore, the deviation of these ex- 
perimental values from a theoretically determined curve slope is 
presented. 


14243 Preparation and superconducting properties of MoN and 
MoC wires. Bauer, H.; Saur, E.; Schechinger, D. (Giessen Univ. 
(F.R. Germany). Inst. fuer Angewandte Physik). pp 55-58 of In 
Low temperature Pe caw Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Until now high transition temperatures have been reported 
for various interstitial compounds, but only few of them have been 
investigated for critical data in high magnetic fields. In the paper 
the preparation of MoN and MoC wires suitable for critical cur- 
rent measurements and first results of such measurements are re- 
ported. 


14244 Oxygen diffusion measurements in porous UO/sub 2+x/. 
Valencourt, L.R.; Johnson, C.E.; Steidl, D.V. (Argonne National 
Lab., Ill. (USA)); Davis, H.T. (Minnesota Univ., Minneapolis 
(USA). Dept. of Chemical Engineering and Materials Science). J. 
Nucl. Mater.; 58: No. 3, 293-301(Dec 1975). 

The ion microprobe mass analyzer was used to measure ox- 
ygen diffusivity in porous hyperstoichiometric uranium dioxide. 
The effect of porosity on diffusivity is discussed in terms of per- 
colation theory. The limited data reported herein indicate a dif- 
fusivity threshold when the volume fraction of pores is approxi- 
mately 0.3. At this porosity, the oxygen diffusion changes from 
solid-like to gas-like behaviour. 


14245 Investigation of the properties of vanadium dioxide in 
the millimeter wavelength range near the metal-semiconductor 

transition. Bilenko, D.I.; Belobrovaya, O.Y.; Zharkova, E.A.; 
Ryabova, L.A.; Serbinov, I.A.; Khasina, E.I. (Institute of 
Mechanics and Physics, Saratov). Sov. Phys. - Solid State (Engl. 
Transl.); 18: No. 7, 1153-1155(Jul 1976). 

An investigation was made of the properties of vanadium 
dioxide films in the millimeter wavelength range near the metal- 
semiconductor phase transitions. Measurements were made of the 
reflection and transmission of A=0.8—4.2 mm radiation at tem- 
peratures from 25degreeC to 7SdegreeC. The experimentally 
determined reflection and transmission coefficients were used in a 
calculation of the complex permittivity, refractive index, extinction 
coefficient, and high-frequency conductivity. The results of these 
microwave measurements were compared with those obtained 
under dc conditions. It was concluded that in the millimeter range 
(0.8—4.2 mm), the electrodynamic properties of the investigated 
material could be described by the classical dispersion relation- 
ships. (AIP) 


14246 'S'Dy hyperfine parameters for C, and C,/sub i/ site 
symmetries in Dy,O;. Forester, D.W.; Ferrando, W.A. (Naval 
Research Laboratory, Washington, D.C. 20375). Phys. Rev., B; 14: 
No. 11, 4769-4772(1 Dec 1976). 

Low-temperature Moessbauer spectra of "Dy in Dy,O, 
reveal for the first time a resolved magnetic hyperfine structure 
(hfs) associated with Dy** at sites with C,/sub i/(S,) point sym- 
metry. The magnetic hfs parameter is near that expected for a 
pure vertical-bar J/sub xi/ = +- 15/2 > Kramers doublet and is 
about 10% higher than for * ions at sites with C, point sym- 
metry in Dy,O3. A crystal-field parameter B,° is deduced from the 
lattice part of the C;/sub i/ quadrupole splitting. Both the sign of 
this parameter and the almost pure vertical-bar J/sub xi/ = +- 15/2 
> character of the ground state are shown to be inconsistent with 
earlier Moessbauer results and crystal-field calculations. (AIP) 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 14188, 14193 


14247 (BNWL-CC—426) Defect test of target components con- 
taining ceramic cores. Weber, J.W. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 4 Jan 1966. Contract E(45-1)- 
1830. 24p. Dep. NTIS $3.50. 

Declassified 20 Mar 1973. 

Defected LiAIO, target elements were tested at high tem- 
perature in pressurized water. Results show that the physical loss 
of core material by dissolution and/or wash out is greater by a fac- 
tor of 2 or more in those elements fabricated by methods epee | 
low bulk density cores compared to those fabricated to yield hig 
density cores <? pelletizing and sintering and by direct high-energy 
encapsulation. Hydrolysis of the high density cores occurs to some 
degree throughout, indicating that the water penetrated into the 
cores during the test. The high density cores were intact after the 
test and exhibited no cracking or fr: nting. Except for the 
physical loss of core material from the high density elements the Li 
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content remains essentially unchanged from the pre-test values. 
Extensive corrosion of the inner aluminum cans occurred in all 
elements. 


14248 (ORNL/TM—S5592) Impact of alternate fuels on indus- 
trial refractories and refractory insulation applications. An Assess- 
ment. Wei, G.C.; Tennery, V.J. (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1976. Contract W-7504-ENG-26. 93p. Dep. NTIS 
$5.00. 


The effects of use of alternate fuels such as distillate oils, 
residual oils, coal, producer gas, and electricity on refractory insu- 
lation are evaluated. Sections are included on alternate fuels for 
1976 to 1980, assessment by industry of fuel conversion impact on 
industrial refractories in the period 1976 to 1980, interactions of 
alternate fuel combustion products with refractories and refractory 
insulation, and analysis of degradation mechanisms in refractories 
and refractory materials. (JRD) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 13015, 13374 


14249 Effects of annealing under high statis pressure on 

precipitation behavior of fission gas bubbles in irradiated UO,. 

Iwano, Y.; Oi, N. (Tokyo Shibaura Electr. Co., Kawasaki-shi, 

——e J. Nucl. Sci. Technol. (Tokyo); 12: No. 12, 763-766(Dec 
). 

Annealing experiments were carried out on irradiated UO, 
in argon gas under high pressure (600 and 1,000 kg/cm?) as well 
as atmospheric, at temperatures of 1,400° to 1,600°C. The effects 
of high external pressure on the behavior of fission gas bubbles in 
the irradiated UO, were studied by comparing replica electron 
micrographs of fractured surfaces of specimens annealed under dif- 
ferent temperatures and pressures. The results indicate that high 
pressures such as above 600 kg/cm? can be effective in supressing 
the growth of fission gas bubbles in both intergranular and in- 
tragranular zones, and in inhibiting the toining together of inter- 
— bubbles to form direct passages from fission gas release. 9 
refs. 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 14048 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 14256 


14250 (AD/A—012365, pp 50-129) Composite structural 
materials investigation at cryogenic temperatures. Hillig, W.B. 
(General Electric Co., Schenectady, NY). Apr 1975. 

In Research in support of superconducting machinery-lll. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

Substantial progress has been made in characterizing the ad- 
hesive bond strength between fiber reinforced epoxy matrix (FRP) 
composites and 6061T-6 aluminum at 4°K. These materials were 
selected as representative of two classes of high strength structural 
material useful for superconducting machinery. These dissimilar 
materials will probably require adhesive joining, if they are to be 
used in conjunction with each other. A literature survey on 
solid/solid adhesive joining for use at cryogenic temperature was 
made. Considerable peripheral information is available, which of- 
fers encouragement that good, high-load bearing adhesive joints 
should be possible for the case of present interest. The experimen- 
tal approach has been to cure the FRP between surface-prepared 
plates of the aluminum alloy. This was selected as the most reliable 
way of using standard materials, of establishing reproducible 
methods for surface-treating the metal in controlled, well-docu- 
mentable ways, of establishing what level of bond strengths are 
possible, and of determining the relationship between bond 
strengths and such surface treatment. The two test methods 
selected as giving the best measures of shear strength for these stu- 
dies were the short beam shear and shear lap tests. Preliminary 
results obtained to date indicate that the shear strengths at 4°K are 
about 50 percent greater than those observed at room tempera- 
ture. 


MECHANICAL PROPERTIES 


14251 (AD/A—012365, pp 257-282) Advanced composites. 
Schramm, R.E.; Kasen, M.B. (National Bureau of Standards, 
Boulder, CO). Apr 1975. 
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In Research in support of superconducting machinery-lIl. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

A check of the instrumentation and procedures to be used 
for tensile-mechanical property testing of uniaxial composites in- 
cluded a preliminary evaluation of commercial, state-of-the-art 
boron-epoxy and graphite-epoxy composites and has now been 
completed. Basic tensile and compressive properties of five 
selected composites will be measured: boron-aluminum, boron- 
epoxy, and glass, graphite, and Kevlar-49 in a NASA Resin 2 
matrix. These data will be determined at 4 K, 76 K, and 295 K and 
will be useful in the design of complex composite structures using 
macromechanical analytical methods. Some initial data obtained 
with a boron-aluminum composite is included. 


14252 (AD/A—012365, pp 285-317) Low-temperature elastic 
constants of a superconducting coil composite. Weston, W.F. 
(National Bureau of Standards, Boulder, CO). Apr 1975. 

In Research in support of superconducting machinery-Ill. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

A resonant piezoelectric oscillator method for measuring 
elastic moduli was applied to composite materials. The complete 
set of elastic compliances of a superconducting coil composite was 
determined semi-continuously between 4 and 300 K. Also, two 
moduli of a layered fiberglass-epoxy composite were determined; 
this composite is essentially the matrix material of the coil com- 
posite. The Young’s moduli, shear moduli, Poisson ratios, and 
elastic stiffness coefficients are also reported. Results agree closely 
with elastic data obtained by conventional testing methods. 


14253 (AD-A—015479) Effect of frequency and strain am- 
plitude on the fatigue damage of boron/epoxy fiber-reinforced com- 
posite materials. Interim report. Williams, R.S.; Reifsnider, K.L.; 
Stinchcomb, W.W.; Turgay, H.T. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA). Dept. of Aerospace and Ocean 
Engineering). Apr 1975. 64p. NTIS $4.25. 

The results of strain-controlled axial fatigue tests on 
boron/epoxy fiber reinforced composite materials are presented in 
the first of a series of reports detailing such results for a large 
number of fatigue tests run on boron/epoxy and boron/aluminum. 
The report contains a complete discussion of present experimental 
methods used in conjunction with this research program. Data 
from a series of undamaged (virgin) cyclic stress/strain tests at 
various frequencies, a series of strain controlled fatigue tests at 
30Hz cyclic loading at several strain amplitudes and a series of 
constant strain amplitude fatigue tests at various frequencies 
(including all specimen and testing specifications) is presented and 
discussed at length. The effect of cyclic frequency on fatigue 
damage development is discussed and other pertinent trends are 
indicated. 


14254 (N—75-29474) Fiber reinforced solids possessing great 
fracture toughness: the role of interfacial strength. Final report, 1 
Aug 1974—31 Jul 1975. Atkins, A.G. (Michigan Univ., Ann Arbor 
(USA). Dept. of Mechanical Engineering). 31 Jul 1975. Contract 
NGR-23-005-528. 60p. (NASA-CR— 143287). NTIS $4.25. 

The results* of angle-ply investigations for strength and 
toughness of brittle fiber/brittle filament composites are presented. 
General results are discussed for both unidirectional and angle-ply 
intermittently bonded boron/epoxy composites as affected by soak- 
ing and freezing water environments. A description of and the 
operating instructions are included for the modified 230 mm (9 
inch) wide intermittent coating tape making apparatus. 


14255 Stochastic three-dimensional finite element for parallel 
fiber composites. Larder, R.A.; Beadle, C.W. (Univ. of California, 
Livermore). Nucl. Metall.; 20: 1062-1072( 1976). 

From Conference on computer simulation for materials ap- 
plications; Gaithersburg, Maryland, United States of America 
(USA) (19 Apr 1976). 

See CONF-760421—P2. 

The design of realistic structures using fiber composites is 
difficult because of the statistical variations in the properties of the 
constituents. Practical designs still rely heavily on empirical evalua- 
tion of material combinations. The development of a non-linear, 
three-dimensional stochastic finite element for the structural analy- 
sis of parallel fiber composites is described. This element is incor- 
porated into an existing 3-d finite element program. The stochastic 
properties of the finite elements are described by a damage func- 
tion which varies in a random fashion throughout the structure. 
The damage function in turn is determined from a direct simula- 
tion of microscopic failure in parallel fiber composites. This direct 
simulation procedure would in general be too costly to utilize for 
realistically sized structures but does provide the information for 
determining the damage function as well as the opportunity for ob- 
serving the failure process in detail. Using these procedures it has 
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been possible to effectively simulate the response of pale fiber 
test specimens used in material characterization studies. This anal- 
ysis has verified the experimentally observed result that for high 
fiber volume fraction, F soma fiber, S-glass/Epoxy structures, the 
average fiber stress at failure is more than two standard deviations 
below the average failure strength of individual filaments. 


PHYSICAL PROPERTIES 


14256 (N—75-23696) Preparation and properties of tungsten- 
wire reinforced NiCr 80-20. Gruenling, H.W. May 1975. Trans- 
lated from 138-152 of Deut. Ges. Metallk. (Oberussel), 1972. 
(NASA-TT-F— 16275). 17p. NTIS $3.25. 

From 2D composite matter meeting; Konstanz, Federal 
Republic of Germany (15 Mar 1972). 

Tungsten wire reinforced nickel-chromium alloys with wide- 

ly ideal hexagonal fiber array can easily be fabricated by using 

aut infiltration methods. But only for some combinations of fiber 
content and fiber diameter can the infiltration conditions be 
chosen properly to avoid fiber damage by interaction with the 
matrix melt. With smaller fiber diameters and/or higher fiber con- 
tent fiber damage occurs even by using W-2% ThO2-wires to such 
an extent that composite strength is only about half of the rule-of- 
mixture strength. An additional deformation process widely 
removes fiber damage. Strength values are found which nearly 
reach theoretical values, related to fiber values are found which 
nearly reach theoretical values, related to fiber diameters after 
deformation. With fiber contents between 30 and 90 vol.-% they 
range between 1200 and 2000 N/sq mm. The elongation of such 
composites was found between 2 and 13%. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 12859 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 14059 


14257 (NTIS/PS—76/0057) Chemistry of silicone resins (a 
bibliography with abstracts). Report for 1964—Jan 1976. Werner, 
K.G.; ew, D. (National Technical Information Service, 
Springfield, Va. (USA)). Feb 1976. 157p. NTIS $25.00. 

Supersedes NTIS/PS—75/257. 

The synthesis, polymerization, and chemical reactions of sil- 
icone and silicon-containing polymers and copolymers are covered. 
References include citations on grafting and crosslinking reactions, 
radiation polymerization, spectra, and molecular structure as they 
relate to properties. (This updated bibliography contains 152 ab- 
—_. 21 of which are new entries to the previous edition.) 
( ) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14099, 14260 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14099 


14258 (AD/A—012365, pp 10-24) Preparation of a —— 
electrical, properties of 


and magnetic 
materials for ss machinery. Eldridge, E.A.; Thom 
son, J.K.; Hanby, K.R. (Battelle Columbus Labs., OH). Apr 1975, 

In Research in support of superconducting machinery-IIl. 
Semi-annual technical reports on materials, | September 1974—1 
March 1975. 

For the second year of the Handbook program, 38 addi- 
tional materials have been added to the list to be covered in the 
search for cryogenic property data. Of the 38 materials, six are 
polymers. In addition, the list includes a series of Cu-Al,O, disper- 
sion hardened alloys, a series of lead-tin solders, a series of Nb-Zr- 
Ti superconductor alloys, and a series of potting compounds. 
Mechanical, thermal, electrical, and magnetic properties of these 
materials will be com in tables and graphs according to the 
formats already established for the Handbook. A new tabular for- 
mat for reporting the mechanical properties of the polymers is 
presented in this report along with the proposed formats for re- 
porting magnetothermal conductivity data at cryogenic tempera- 
tures. 
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— (LBL—5376) Classical theory and calculations of circu- 

lar dichroism in infinite helical polymers. Levin, A.I. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1976. Con- 
tract W-7405- NG-48. 224p. Dep. NTIS $8.00. 


A new theory of optical activity in helical polymers is 
derived. Helical symmetry and periodic boundary conditions are 
applied to classical polarizability theory in order to express the in- 
finite polymer result in closed form. Result is all order in inter- 
monomer interactions and gives the polymer circular dichroism 

in terms of monomer transition bandshapes. A complex 
unit of ane ene many optical transitions is also ex- 
plicitly treated is theory ts applied to the following polynucleo- 
tide sequences: ah sr pe poly(T), poly(G), eer. T), 
poly(G . C), poly[(A-T) . (A-T)], poly[(G-C) )], poly(A- 
T), poly(G-C). p poly[(A-G) - (C-T)]}, poly[(A-C) . (G-T)], poly(A- 
C), poly(G-T), poly(A-G), poly(C-T) in RNA, and B and C form 
DNA ——— Calculations are carried out for poly[(A-A-T) . 
(A-T-T)] and poly[(A-G-C) . (G-C-T)] in RNA and B-DNA 
geometries, and for polyadenylic acid and polyionsinic acid in non- 
standard geometries. The CD difference spectra obtained upon 
melting of the two double-stranded polymers are very similar. 
Comparison of these difference spectra with calculated ones sug- 
gests that optical transitions near 272 nm (on A) and 288 nm (on 
T) are present. Premelting changes of the CD spectrum of 
poly[d(A-T) . d(A-T)] are due to a change in conformation in 
which the secondary structure goes from C- to B-type spectrum by 
increasing the A-type nature of the polymer. Such a change is not 
observed for poly{d(A) . d(T)]; instead, a transition between two 
different B-type geometries occurs. 13 figures, 34 references. 
(DLC) 


14260 (UCID— 17219) Properties of epoxy resins used in wet 
filament winding. Rinde, J.A.; Newey, H.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Aug 1976. Con- 
tract W-7405-ENG-48. 40p. Dep. NTIS $4.00. 

Data on the properties of epoxy resin systems studied at 
Lawrence Livermore Laboratory have been collected and are 
presented in tabular form. Information is included on the chemical 
nature of the resins and curing agents, as well as data sheets for 
each system. Included in the data sheets are the composition of the 
system (resin, diluent, and curing agent); the cure schedule; ten- 
sile, compressive, and shear data; viscosity, gel time, and ex- 
otherm; density, shrinkage, and water absorption; the transition 
temperature; and thermal properties. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14199 


14261 (N—76-10973) Investigation of radiation effects 
in polymeric film-forming materials. Technical report, 12 Jun 1974 
- 11 Aug. 1975. Giori, C.; Yamauchi, T.; Jarke, F. (IIT Research 
Inst., Chicago, Ill. (USA)). Oct 1975. Contract NAS1-13292. 
104p. (NASA-CR— 132740; C—6318-8). NTIS $5.50. 

The literature search in the field of ultraviolet radiation ef- 
fects that was conducted during the previous program, Contract 
No. NAS1-12549, has been expanded to include the effects of 
charged particle radiation and high energy electromagnetic radia- 
tion. The literature from 1958 to 1969 was searched manually, 
while the literature from 1969 to present was searched by using a 
computerized keyword system. The information generated from 
this search was utilized for the design of an experimental program 
aimed at the development of materials with improved resistance to 
the vacuum-radiation environment of space. Preliminary irradiation 
experiments were performed which indicate that the approaches 
and criteria employed are very promising and may provide a solu- 
tion to the challenging problem of polymer stability to combined 
ultraviolet/high energy radiation. (Author) (GRA) 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 13370 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 14053, 14126, 14441, 14443 


14262 (BNWL- yn 287) Study of the vibrational compaction 
of candidate materials. Gurwell, W.E.; Ostrom, 6) 
(Battelle Pacific hn Labs., Richland, Wash. (USA)). 
Oct 1965. Contract E(45-1)-1830. ‘8p. Dep. NTIS $3.50. 

Factors affecting densities of vibrationally compacted cylin- 
ders of lithium aluminate and lithium silicate were studied. The 
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maximum packing efficiency achieved for both materials was about 
84 percent of the particle density. It is concluded that the method 
of sizing (jaw crushing) the materials affected packing efficiencies. 


14263 Superconducting Pd-H formed by evaporation of Pd into 
solid H. Sansores, L.E.; Glover, R.E. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). pp 36-39 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

By low temperature condensation it has proved possible to 
prepare Pd-H samples with seemingly intrinsically sharp supercon- 
ducting transitions. The measurements on highly defect films in- 
dicate that a well ordered Pd lattice is incidental to superconduc- 
tivity in Pd-H and make it unlikely that an explanation can depend 
on details of the Pd phonon spectrum. The described technique of 
evaporating atoms into a layer of solidified gas could presumably 
used in preparing a wide variety of materials. 


14264 Solution growth of mercuric iodide crystals from 
dimethylsulfoxide-based solvent systems. Carlston, R.C.; Schieber, 
M.M.; Schnepple, W.F. (EG and G, Santa Barbara, CA). Mater. 
Res. Bull.; 11: No. 8, 959-966( Aug 1976). 

Dimethylsulfoxide is found to be an effective solvent for 
solution growth of large mercuric iodide crystals. Solvent proper- 
ties, crystal growth and characterization, and nuclear detector pro- 
perties are discussed. When tested as nuclear radiation detectors, 
solution-grown crystals did not function as well as vapor-grown 
crystals. 


14265 Sodium passivation in HCI oxide films on Si. Rohatgi, 
A.; Butler, S.R.; Feigl, F.J.; Kraner, H.W.; Jones, K.W. (Sherman 
Fairchild Laboratory, Lehigh University, Bethlehem, Pennsylvania 
18015). Appl. Phys. Lett.; 30: No. 2, 104-106(15 Jan 1977). 
Chlorine has been incorporated into SiO, films by thermal 
oxidation of Si in a mixture of O, and HCI gases. Mobile sodium 
ions adsorbed on the oxide surface were drifted to the Si-SiO, in- 
terface (0.5 MV cm“ bias at 200 degreeC). Passivation, defined 
as the fraction of mobile sodium charge neutralized, exhibited a 
pronounced threshold with HCI content in the growth ambient. 
This was partly due to a similar variation of oxide chlorine content 
(measured by a-particle backscattering). For fixed growth tem- 
perature, passivation was a monotonic function of oxide chlorine 
content, and was only weakly dependent on the level of sodium 
contamination over the range 5 x 10'' to 1 x 10" Na/cm?. (AIP) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 15307, 15309 


14266 (AD-A—019419) Cobalt-boron clusters. Technical re- 
port. Miller, V.R.; Grimes, R.N. (Virginia Univ., Charlottesville 
(USA). Dept. of Chemistry). Jan 1976. Contract N00014-75-C- 
0305. 1S5p. NTIS $3.50. 

The novel compounds (eta-C,H,;)3C0,B;H; (1), (eta~-C;H;) 
3C0,3B,H, (II), and (eta-C,H,; )4C0,B,H, (Ill) have been isolated 
as air-stable crystalline solids from the reaction of Na([)B;H,(-) 
with CoCl, and NaC;H, below 20 degrees, and characterized from 
mass spectra and NMR spectra. The proposed structures of I, Il, 
and Ill are respectively octahedral, capped octahedral, and 
dodecahedral. Compounds | and III are the first metalloboron spe- 
cies to have as many metal as boron atoms in the cage, III is the 
first tetrametallic metalloborane, and II is the only polyhedral 
boron cage molecule having a boron isolated from other boron 
atoms. The three compounds are closely related electronically and 
structurally to both the metal clusters and the boranes, and may be 
regarded as hybrids of the two classes. (GRA) 


14267 (BNL—21760) Neutron scattering studies of low dimen- 
sional magnetic systems. Shirane, G.; Birgeneau, R.J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Aug 1976. Contract E(30-1)- 
16;NSF-G-DMR 12-03027-ADS. 26p. (CONF-760922—13). Dep. 
NTIS $4.00. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

Within the last few years, neutron scattering studies have 
been carried out on several new prototypes of low dimensional 
(2D or 1D) magnetic systems. Discussions of a 2D Ising antifer- 
romagnet K,CoF, (Ikeda and Hirakawa) are presented pte with 
neutron scattering results on K,NiF,, Rb,.Mno.,Nip.5F,, and Rb,Mng. 
sMgp.sF,. Also reported are new results of high resolution of 
(CD3;),N MnCl; (TMMC). Recent neutron experiments at Brook- 
haven have been carried out in collaboration with J. Als-Nielsen 
(Riso), R. A. Cowley (Edinburgh), and H. J. Guggenheim (Bell 
Laboratories). 
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14268 (IS-T—710) Lattice parameters and structures of iron- 
silicon single crystals and the elastic constants of Fe,Si. Rausch, J.B. 
(Ames Lab., Iowa (USA)). Oct 1976. Contract W-7405-eng-82. 


The room temperature lattice parameters of thirteen slowly 
cooled iron-silicon single crystals containing from 3.61 to 25 atom 
percent silicon were measured. In addition, x-ray diffraction pat- 
terns were obtained from (100), (110), and (111) faces of each 
crystal. The lattice parameter versus composition curve has a 
newly discovered, and well defined, plateau extending from ap- 
proximately 9.5 to 12 atom percent silicon. The inflection point at 
9.5 atom percent silicon coincides with the first observance of su- 
perlattice reflections in these alloys. The inflection point at 12 
atom percent silicon coincides with known changes in slope in the 
composition dependence of both the electrical resistivity and the 
elastic constants. In addition the elastic constants of a Fe;Si single 
crystal were measured over the temperature range of 4.2 to 300 
degrees Kelvin. The electrical resistivity of this same alloy was also 
measured over the temperature range of 4.2 to 400 degrees Kelvin. 


14269 Ferroelectric phase transition in LiTaO, studied by 
neutron scattering. I. The long-range order. Samuelsen, E.J. 
(Institutt for Atomenergi, Kjeller (Norway); Brookhaven National 
Lab., Upton, N.Y. (USA)). Z. Phys., B; 24: No. 2, 207-210(Jun 
1976). 

3 figs.; 1 tab.; 11 refs. 

Elastic neutron scattering from two reflections has been stu- 
died versus temperature, and the temperature dependence of the 
ferroelectric polarization P(T) has been deduced. Near t/sub c/ = 
601°C the dependence is found to be classical: (T/sub c/ - T)/sup 
1/2/. The study supports a model where the ferroelectric transition 
is accompanied by an order-disorder transition of the lithium ions. 


14270 Critical-temperature and coexistence-curve measure- 
ments in thick films. Jacobs, D.T.; Mockler, R.C.; O'Sullivan, W.J. 
(Department of Physics and Astrophysics, University of Colorado, 
Boulder, Colorado 80309). Phys. Rev. Lett.; 37: No. 22, 1471- 
1474(29 Nov 1976). 

We report the first observation of a critical-temperature and 
coexistence-curve dependence on film thickness for a binary fluid 
mixture (methanol-cyclohexane). The data suggest long-range in- 
teractions with mean-field exponent B=1/2 for film thicknesses, L, 
in the range 1 mapproximately-less-thanLapproximately-less- 
than6 wm. (AIP) 


14271 Orientation of CO on Pt(111) and Ni(111) surfaces from 
angle-resolved photoemission. Apai, G.; Wehner, P.S.; Williams, 
R.S.; Stoehr, J.; Shirley, D.A. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory, and Department of 
Chemistry, University of California, Berkeley, California 94720). 
Phys. Rev. Lett.; 37: No. 22, 1497-1500(29 Nov 1976). 

Angle-resolved photoemission spectra of the molecular or- 
bitals of chemisorbed CO on Pt(111) and Ni(111) substrates show 
a strong angular variation of the peak intensity ratio. Comparison 
with Davenport's Xq calculations establishes that CO stands up on 
these substrates, with the carbon atom bonded to the substrate. 
The Pt Sd (t,) orbitals are found to be strongly involved in chemis- 
orption bonding to CO. (AIP) 


14272 Low-temperature dielectric properties and phase transi- 
tion in BaMnF, . Samara, G.A.; Richards, P.M. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87115). Phys. Rev., B; 14: No. 11, 
5073-5079(1 Dec 1976). 

The temperature dependences of the static dielectric pro- 
perties of BaMnF, were investigated from 4 to 300 K at | kHz to 
9.8 GHz with emphasis on the behavior near the structural phase 
transition at 247 K. Anomalies in the dielectric constants €’/sub i/ 
and losses tané/sub i/ at the transition were observed along the 
major crystallographic directions, the main feature being a A- 
shaped anomaly in e’ along the polar a axis. This anomaly persists 
to very high frequencies (9.8 GHz). Anomalies were also observed 
in €’/sub a/ at ~ 30 K and in e’/sub b/ at ~ 70 K. These are be- 
lieved to be related to the onset of spin ordering at these two tem- 
peratures. The effects of pressure on the dielectric —_ and 
transition temperature T/sub c/ were also investigated. T/sub c/ in- 
creases nonlinearly with pressure at low pressures, reaches a max- 
imum and then decreases at higher pressures. This is discussed 
briefly in terms of the lattice-dynamical origin of the transition. 
The crystal is highly anisotropic and this is reflécted in the e’/sub 
i/. This anisotropy is due to the lattice contribution to e’/sub i/ and 
specifically the relevant lattice resonance frequencies. The over-all 
results and their implications are discussed. (AIP) 


PROPERTIES 


REFER ALSO TO CITATION(S) 12470, 13067, 13314, 13322, 
13881, 13884, 14148, 14244, 14438, 15139 
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14273 (AD-A—011145) Electronic corte grout of ionic 

insulators. Final technical report, 1 Mar 1968—31 Dec 1974. 

Mark; P. (Princeton Univ., N.J. (USA). Dept. of Electrical En- 

givents). Jun 1975. Contract N00014-67-A-0151-0014. 10p. 
TIS $3.25. 

The original task of this research was a study of the elec- 
tronic surface properties of semiconductors and insulators with sig- 
nificant bonding ionicity. More specifically, it was to ascertain the 
extent to which bonding ionicity dominated surface electronic pro- 
perties. For example, the surface structural properties of InSb are 
more like those of ZnS than those of either Ge or Si. One major 
feature of this research has been the systematic examination of the 
surface structure of binary II-VI and III-V semiconductors with 
tetrahedral coordination via low energy electron diffraction 
(LEED) and Auger electron spectroscopy. 


14274 (AD-A—019526) Thermal coefficient of refractive index 
of polycrystalline ZNSE, BaF, and CaF, in the visible and near in- 
frared. Mukai, H. (Air Force Inst. of Tech., Wright-Patterson 
AFB, Ohio (USA). School of Engineering). Sep 1975. 93p. 
(GE/PH—75-2). NTIS $5.00. 

Thesis. 

An interferometric technique has been used to measure the 
thermal coefficient of the refractive index of polycrystalline ZnSe, 
BaF,; and CaF, at the HeNe laser wavelengths, 0.6328, 1.15, and 
3.39 micrometers, in the range 25 to 65°C. The values obtained 
were calculated using the observed change in optical path and the 
literature values for refractive index and thermal expansion coeffi- 
cient. (GRA) 


14275 (AD-A—021168) Determination of graphite-liquid- 
vapor triple point by laser heating. Interim report. Gokcen, N.A.; 
Chang, E.T.; Poston, T.M.; Spencer, D.J. (Aerospace Corp., El 
Segundo, Calif. (USA). Aerophysics Lab.). 30 Jan 1976. Contract 
F04701-75-C-0076. 60p. NTIS $4.50. 

A technique was developed for measuring the melting tem- 
peratures of graphite, and the graphite-liquid-vapor triple point by 
means of continuous HF laser in the pressure range 120 to 215 
atm. The triple point was found to be 120 + or - 10 atm and 4130 
+ or - 30°K for pyrolytic graphite. The results with neon, argon, 
and krypton as pressurization gases were concordant. A vapor- 
solid-liquid phase diagram was obtained in the vicinity of triple 
point. Photomicrography, electron micrography, x-ray diffraction, 
and ion microprobe mass analysis were used to characterize the 
structure of frozen liquid droplets, the pyrolytic graphite matrix, 
and condensed vapor. (Author) (GRA) 


14276 Superconductivity in PdHsub(n) thin films. Igalson, J.; 
Sniadower, L.; Pindor, A.J. (Polska Akademia Nauk, Warsaw. In- 
stytut Fizyki). pp 48-51 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Determination of hydrogen in PdH/sub n/ films and some 
tunneling experiments with Nb—AI—AIO/sub x/—PdH/sub n/ 
junctions are discussed. 


14277 Specific heat and superconductivity of Th,H,, and 
Th,D,,. Satterthwaite, C.B.; Miller, J.F. (Illinois Univ., Urbana 
(USA). Dept. of Physics). PP 101-104 of In Low temperature 
physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Superconductivity was discovered in the stoichiometric 
compounds Th,H,, and Th,D,;. The specific heat of both com- 
pounds has been measured over the range of temperature from 
1.5K to 20K in both normal and superconducting states. From 
these measurements (1) the electronic and lattice contributions to 
the normal specific heat were derived (2) the electronic specific 
heat was compared with the predictions of the BCS theory; and 
(3) unexpected anomalies in the specific heat of both compounds 
were found above Tsub(c) which suggest lattice transformations. 


14278 Fast and slow diffusion in reactor graphite. Clark, M.J. 
(UKAEA Research Group, Harwell. Applied Chemistry Div.). 
Atomkernenergie; 28: No. 1, 60( 1976). 

12 refs. Short communication only. 


14279 Moisture transport in a concrete of the SNR-300 in- 
by neutron transmission. Zeilinger, A. (Atominstitut der 


Oesterreichischen Hochschulen, Vienna); Huebner, R. 
(Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ben- 
sberg/Koeln (F.R. Germany)). Kerntechnik; 18: No. 3, 119- 
125(Mar 1976). (In German). 

8 figs.; 11 refs. 
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Temperature gradients cause a migration of the moisture in 
concrete. This migration was investigated by neutron radiography 
and by measuring the count rate of the transmitted neutrons. The 
use of thermal neutrons yields a better spatial resolution and a 
higher accuracy than the use of fast neutrons. The parameters 
vapour diffusion coefficient, mass transfer coefficient of the vapour 
and porosity of the concrete were determined from the profiles of 
moisture distribution. These parameters are to be used in models 
for determining the performance of the concrete of the contain- 
ment of the SNR-300 in the event of a hypothetical accident. 


14280 Study of the pseudoternary compounds Sn/sub 1.2- 
x/Er/sub x/ Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their super- 
conducting critical temperatures. Fradin, F.Y.; Downey, J.W.; Klip- 

it, T.E. (Argonne National Lab., IL). Mater. Res. Bull.; 11: No. 
8, 993-998( Aug 1976). 

The solid solutions Sn/sub 1.2—x/Er/sub x/Mo,S, and 
SnMo,S/sub 8-x/Se/sub x/ are examined crystallographically and 
correlations between lattice parameters and superconducting 
transition temperatures are discussed. 


14281 Moessbauer study on pure H,Te and photodissociated 
H,Te in argon. Barrett, P.H.; Montano, P.A.; Mann, J.B. 
(Department of Physics, University of California, Santa Barbara, 
California). Phys. Rev., B; 14: No. 11, 4755-4758(1 Dec 1976). 

The Moessbauer spectrum of solid H,Te was observed at 
4.2 K and gave a quadrupole splitting (QS) of 7.2 +- 0.2 mm/sec 
and an isomer shift (IS) of -0.1 +- 0.2 mm/sec relative to a Cu- 
'5Sb source. The Moessbauer spectrum of photodissociated H,Te 
in solid argon is proposed as that of Te atoms. It shows a QS of 
9.2 +- 0.2 mm/sec and an IS of 0.0 +- 0.2 mm/sec relative to a 
Cu-'Sb source. The IS values of Te® were combined with those of 
argon matrix isolated '*TeCl, (1.0 +- 0.1 mm/sec) and the results 
of Dirac-Fock electron-density calculations to give A < r > = 
(2.8 +- 0.5) x 107° fm? for the 35.5-keV level in '*Te. (AIP) 


14282 Electronic and magnetic properties of metal diiodides 
MI, (M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '**I Moessbauer spec- 
troscopy. Friedt, J.M.; Sanchez, J.P.; Shenoy, G.K. (Laboratoire de 
Chimie Nucleaire, Centre de Recherches Nucleaires, Strasbourg, 
France). J. Chem. Phys.; 65: No. 12, 5093-5102(15 Dec 1976). 
The hyperfine interaction parameters at the iodine site in 
various metal diiodides (M=V, Cr, Mn, Fe, Co, Ni, and Cd) were 
measured using the 27.8 keV Moessbauer transition in '*I. Charge 
densities in the valence orbitals are deduced from an interpretation 
of isomer shift and quadrupole coupling constant values. Magnetic 
hyperfine interactions transferred at the originally diamagnetic 
iodine ion in the magnetically ordered phases of the compounds 
allow one to determine the unpaired spin densities in the valence 
orbitals. Information relative to the magnetic structures is obtained 
from the number and intensities of magnetically nonequivalent 
sites and from the relative orientation between the transferred field 
and the electric field gradient axes. The Moessbauer spectra of 
'°Xe impurities created by 8B” decay of I in the Nil, lattice 
reveal the absence of bonding of xenon atoms in this matrix. (AIP) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 14192, 14297 


14283 (N—75-30898) The growth of deactivated layers on 
CsI(Na) scintillating crystals. Goodman, N.B. (National Aeronau- 
tics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Aug 1975. 23p. (NASA-TM-X—70956; 
X—682-75-201). NTIS $3.25. 

Submitted for publication. Misc-original contains color illus- 
trations. 

An effective and sensitive measurement of the depth of a 
deactivated or dead layer can be obtained from the relative at- 
tenuation of the 22.162 keV and 87.9 keV x-rays emitted by 'Cd. 
The alpha-particles emitted by ‘Am are also useful in measuring 
dead layers less than 25 microns. The properties and temporal 
development of dead layers are discussed in detail. The rate of 
growth of a dead layer is closely related to the ambient humidity, 
and the damage to the crystal is irreversible by any known process. 
The dead layer can be minimized by polishing all crystal surfaces 
and by keeping the crystal in a vacuum or a dry atmosphere. Since 
a dead layer seriously inhibits the response of a crystal to x-rays of 
energies below approximately 20 keV, Csl(Na) detectors should 
not be used at these energies unless precautions are taken to en- 
sure that no dead layer forms. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14326, 14607 
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14284 (AD-A—010105) Intrinsic defects in II-VI compounds. 
Final report, 15 Mar 1972—30 Jun 1974. Watkins, G.D. (General 
Electric Co., Schenectady, N.Y. (USA)). Mar 1975. Contract 
F33615-72-C-1505. 85p. (SRD—74-131). NTIS $4.75. 

See also report dated Nov 1973, AD—771797. 

Electron paramagnetic resonance (EPR) and optical studies 
have been used to study zinc vacancies and associated defects both 
in as-grown material and as produced by 1.5 MeV electron irradia- 
tion in cubic ZnSe and ZnS. Extensive studies of room tempera- 
ture defect production and subsequent anneal vs sample prepara- 
tion and history were performed in ZnSe. Defects observed and 
studied include the isolated zinc vacancy and zinc vacancies 
trapped by substitutional sulfur, tellurium, and chlorine impurities. 
Defects studied in ZnS include the isolated zinc vacancy and the 
zinc-vacancy-chlorine donor pair. Irradiation at 20.4°K revealed 
several spectra in ZnSe, which were identified as zinc vacancy-zinc 
interstitial close-pairs of different microscopic configuration. Ex- 
tensive studies using uniaxial stress and unidirectional electron 
beams which allow detailed microscopic models to be proposed for 
these defects were performed. This represents the first direct 
unambiguous observation of close Frenkel pairs in any solid. 


14285 (AD-A—025607) Acceptor behavior of implanted beryl- 
lium in gallium arsenide and gallium arsenide phosphide. Technical 
report. Chatterjee, P.K. (Illinois Univ., Urbana (USA). Coor- 
dinated Science Lab.). Apr 1976. Contract DAABO7-72-C-0259. 
194p. (R—721; UILU-ENG—76-2209). NTIS $7.50. 

Doctoral thesis. Prepared in cooperation with the Monsanto 
Co. 

Beryllium is known to be an acceptor in GaAs. Controlled 
Be doping of GaAs by standard diffusion or growth processes is 
very difficult. Its small mass, however, makes it more suitable for 
ion implantation doping of GaAs and GaAs(1-x)P(x) than Zn, 
which is the conventional acceptor. Implanted Zn diffuses rapidly 
during the anneal in these materials. Thus Zn implantation serves 
as a predeposition rather than a method of controlled doping. 
Photoluminescence and electrical measurements on Be-implanted 
GaAs and GaAs(1-x)P(x)(x approx. 0.38) presented in this work 
indicate excellent impurity activation and lattice reordering after 
— implantation and suitable annealing. (Author) 
( ) 


14286 Optical absorption of radiation-produced defects in 
NaMgfF;, and RbCafF;, . Seretlo, J.R.; Martin, J.J.; Sonder, E. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
— 37830). Phys. Rev., B; 14: No. 12, 5404-5412(15 Dec 
1976). 

Optical-absorption bands produced by electron irradiation 
of the compounds NaMgF; and RbCaF; were measured as a func- 
tion of radiation dose, dose rate, and temperature. The band posi- 
tions, growth rates, and stabilities, were compared with cor- 
responding absorptions in alkali halides and KMgF;, permitting the 
bands observed in NaMgF; to be attributed, respectively, to self- 
trapped holes, F-type centers, or interstitial defects. The results for 
RbCaF, were not as closely analogous with the behavior of alkali 
halides. Nevertheless the results for both compounds clearly 
showed that defect production by a radiolysis mechanism was tak- 
ing place. Since NaMgF; is orthorhombic and RbCaF, changes 
from cubic to tetragonal as the temperature is lowered below 198 
K, and since their radiation behavior exhibited no effect what- 
soever of these structural differences, the results imply that a 
replacement collision along close-packed < 110 > halide rows, 
that has long been assumed to be necessary for radiolysis, may not, 
in fact, be necessary for defect production. (AIP) 


14287 Aging behavior of radiation-damaged titanium tritide 
from *He NMR. Weaver, H.T. (Sandia Laboratories, Albuquerque, 
New Mexico 87115). Appl. Phys. Lett.; 30: No. 2, 80-82(15 Jan 
1977). 

Transient nuclear magnetic resonance (NMR) measure- 
ments on *He, generated by 8 decay and contained in aging titani- 
um tritide (TiH,/sub ./,), have been carried out. The experiments 
were conducted over a period of about three years during which 
the rate of helium evolution from the sample abruptly increases. 
Qualitative analysis of the temperature dependence of the *He 
NMR correlates the onset of rapid increase in release rate with the 
precipitation of large bubbles within the solid. Further considera- 
tion suggests these bubbles are preliminary stages for release, since 
only a small fraction (<10%) of the *He in TiH,/sub ./, is ever ob- 
served in this configuration. This is the first data which directly in- 
fers *He bubbles at the time of release, although blisters have been 
observed in earlier experiments. (AIP) 
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14288 Classical statistical theory for chemical reactions. 
Wagner, A.F.; Parks, E.K. (Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 65: No. 11, 
4343-4361(1 Dec 1976). 

A trajectory approach is used to derive cross section expres- 
sions for the reactive and dissociative products of an A + BC colli- 
sion in the statistical approximation. The formalism is sufficiently 
general to accommodate any definition of the strong coupling re- 
gion. The theory is shown to satisfy time reversal symmetry. The 
role of canonical variables in statistical theories and the nature of 
the statistical approximation on a trajectory level are clarified. 
Problems of implementation are discussed for a variety of strong 
coupling regions and quantum statistical theories are reviewed in 
relation to the present classical formalism. (AIP) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 12584 


14289 (NTIS/PS—76/0415) Chemical analysis of steel (a 
bibliography with abstracts). Report for 1964—Apr 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 158p. NTIS $25.00. 

Supersedes NTIS/PS—75/289. 

Information is cited on chemical analysis of boron, nitrogen, 
hydrogen, sulfur, silicon, carbon, oxygen, aluminum, rare earths 
and other trace elements in steel. In addition, research on the 
determination of major elements including iron is covered as are 
new techniques and refinement of older techniques including x-ray 
fluorescence, spectroscopy, chromatography, activation analysis 
and wet chemical methods. (This updated bibliography contains 
153 abstracts, 42 of which are new entries to the previous edition. ) 
(GRA) 


14290 (PB—246150) NIOSH analytical methods for Set G. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Oct 1975. 
Contract HEW-CDC-99-74-45. 128p. NTIS $6.00. 

See also PB— 246149 and PB—245151 

Industrial hygiene sampling and analytical monitoring 
methods validated under the joint NIOSH/OSHA Standards 
Completion Program for Set G are contained herein. Monitoring 
methods for the following compounds are included: butadiene, 
heptane, ketene, methylcyclohexane, octachloronaphthalene, pen- 
tane, propane, stoddard solvent, dioxane, hexane, LPG, naphtha 
coal tar, octane, petroleum distillates, propylene dichloride, and 
turpentine. (GRA) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 14704, 14715 


14291 In-line Pu measurement by neutron counting. Finster- 
walder, L. (Gesellschaft zur Wiederaufarbeitung von Kernbrenn- 
stoffen m.b.H., Eggenstein-Leopoldshafen (F.R. Germany)). pp 
510-513 of In Reactor conference, Duesseldorf, 30.3.-2.4.1976. 
Section 2: Fuel elements, fuel cycle and isotope technique. Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (in German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

1 fig. Short communication only. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 12598 


14292 (AED-Conf—75-564-003) Experience in the determina- 
tion of sodium in the ppB region. Doerr, A.; Flunkert, F. 
(Rheinisch-Westfaelisches _ Elektrizitaetswerk AG., Biblis 
(Germany, F.R.). Betriebsverwaltung). 1975. 15p. (In German). 
(CONF-7510127—3). INIS. 

From Seminar on modern methods of gas production and of 
the use of gas in power engineering; Wuppertal, German, Federal 
Republic of (FR. Germany) (2 Oct 1975). 

10 figs.; 6 refs. 

Based on the fast development in determining very small Na 
values, investigations with the aim of rendering this development 
useful for routine use in power plants have been carried out. Two 
basically different methods, the measurement with ion selective 
elect and the application of the atomic emission spectrosco- 
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py, lead to relatively and absolutely well comparable results. Vari- 
ous applications to problems concerning operational practice 
showed the applicability of these methods and gave some interest- 
ing inclications as to possible improvements to obtain a low Na 
level in the cycles. Continuous Na measuring devices will be used 
in nuclear power plants of the RWE in future. 


14293 (MLM—2356) Potential application of gas chromatog- 
raphy to the analysis of hydrogen isotopes. Warner, D.K.; Sprague, 
R.E.; Bohl, D.R. (Mound Lab., Miamisburg, Ohio (USA)). 20 Sep 
1976. Contract E-33-1-GEN-53. 9p. Dep. NTIS $3.50. 

Gas chromatography is used at Mound Laboratory for the 
analysis of hydrogen isotopic impurities in gas mixtures. This in- 
strumentation was used to study the applicability of the gas chro- 
matography technique to the determination of the major com- 
ponents of hydrogen isotopic gas mixtures. The results of this 
study, including chromatograms and precision data, are presented. 


14294 (UCRL—7873(Pt.5)) Some analytical methods for ex- 
plosives. Part V. Selig, W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Sep 1976. Contract W-7405-ENG- 
48. 52p. Dep. NTIS $4.50. 

A collection of methods suitable for routine performance by 
technicians for analyzing explosives is presented. The techniques 
employed include various forms of chromatography, photometry, 
serial extraction, and nonaqueous ‘titration. A final section 
discusses methods of analysis of organic functional groups. 


14295 (ORNL-tr—4246) Gas chromatographic analysis of 
nitrogen oxides. II. Determination of NO, by means of reaction gas 
chromatography. Doering, C.E.; Geyer, R.; Roeske, P. Translated 
by R.G. Mansfield from Acta Chim. Acad. Sci. Hung.; 75: No. 920, 
89-98(1973). 10p. Dep. NTIS $3.50. 

The reaction of NO, with various organic phosphorus com- 
pounds, especially phosphines and phosphites, is examined with 
respect to its applicability to the reaction-gas chromatographic 
analysis for NO,. It was found that the reaction with triphenyl 
phosphite takes place stoichiometrically with formation of NO. 
The reaction conditions and the application of the reaction to the 
analysis in mixtures with different components are described. 


14296 Conversion reactor. Puechi, K.H. (to Arco Nuclear 
Co.). German(FRG) Patent 1 ,564,379/B/. 3 Apr 1975. 6p. (In 
German). 

2 figs.; 2 tabs. 

The conversion reactor, e.g. a heavy-water cooled reactor 
with *U as the fertile material with the conversion factor r and 
the value R(t) for the ratio between fissile and fertile material at 
the moment t, is defined by the fissile material content E(t). Its 
lifetime, which depends on the neutron situation in the reactor 
field, is increased by choosing the initial charges of fissile and fer- 
tile material E(0) and R(0) and the conversion factor r in con- 
sideration of the neutron losses so that the mathematically derived 
relation r >= 1-E(0) = 1/[1 + R(O)] is fulfilled. It is further stated 
that E(0) = R(O)/[1 + R(O)]. The initial value of the conversion 
factor r is about 0.8 and that of the initial content of fissile materi- 
al E(0) about 0.3. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 


REFER ALSO TO CITATION(S) 12452, 12468, 12586, 12592, 
12593, 12594, 12595, 12596, 12597, 12625, 12626, 12627, 
12632, 14311, 14804, 14805, 14806 


14297 (AD-A—019273) Measurement of electrical ignition ele- 
ment composition mix using a gamma-ray densitometer. Technical 

. Derrico, L.G.; Madarasz, F. (Picatinny Arsenal, Dover, N.J. 
(USA)). Jan 1976. Sip. (PA-TR—4887). NTIS $4.00. 

Gamma ray measurements of electrical ignition elements 
containing ignition mixes with varying percentages of ingredients 
are presented. Correlations with visual observations of x-ray film, 
chemical analysis, and gamma ray counts are presented. Functional 
firing test results are also presented to demonstrate the relationship 
between accuracy of ignition mix, firing current requirements, and 
ignition delay time. Various functional test techniques were ex- 
plored in order to determine the method best suited for production 
testing. 


14298 (BNWL—2114) Determination of plutonium isotopic 
gee at sub- ram levels. Strebin, R.S. Jr.; Robertson, 
D.M. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
31 Aug 1976. Contract E(45-1)-1830. 29p. Dep. NTIS $4.00. 

A method was developed for the determination of plutoni- 
um isotopic composition at the sub-picogram level. Investigations 
of mass spectral backgrounds and of means of concentrating and 
purifying sample plutonium were conducted. Isotopic measure- 
ments were made by alpha energy analysis and mass spectrometric 
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analysis. A technique for evaluating mass spectral background with 
a plutonium spike enriched in the mass 239 isotope to 99.98 atom 
percent is described. A combined alpha energy-mass analysis 
procedure for the determination of isotopic composition on a sin- 
gle sample mount is reported. The data presented demonstrate that 
sources of environmentally occurring plutonium could be dif- 
ferentiated by isotopic composition analysis with the developed 
method even at sub-picogram levels. 


14299 (PB—45406) Radiochemical methodology for drinking 
water. Environmental monitoring series. Kreiger, H.L. 
(Environmental Protection Agency, Cincinnati, Ohio (USA). En- 
vironmental Monitoring and Support Lab.). Sep 1975. 59p. 
(EPA—600/4-75/008). NTIS $4.50. 

A laboratory manual of radiochemical procedures has been 
compiled and edited for use in the analysis of specific 
radionuclides in drinking water; nuclides for whom the Environ- 
mental Protection Agency recommended maximum contaminant 
levels in its interim drinking water standards. In addition to gross 
activity analyses, the procedures for 134/137Cs, 1311, 226/228Ra, 
89/90Sr, 3H and 40K were evaluated by replicate testing to deter- 
mine the method capabilities and minimum detection levels. The 
results, which indicate that the sensitivity of these procedures is at 
least a factor of ten greater than the present required limits, are 
given in the Appendix. Also appended is information on reagent 
preparation and suggested sources for purchasing special equip- 
ment. (GRA) 


14300 (PB—248286) Analysis of carbon-14 and tritium in 
reactor stack gas. Gold, S. (Environmental Protection Agency, Cin- 
cinnati, Ohio (USA). Environmental Monitoring and Support 
Lab.). Oct 1975. 24p. (EPA—600/4-75/011). NTIS $3.50. 

The analysis of gases from nuclear power stations include 
determination of tritium and C in several molecular forms. In this 
procedure, tritium water vapor is collected in a freeze trap, and 
“C (as CO,) is collected by precipitation in bubblers. Water 
vapor, hydrogen, carbon dioxide, and methane gas carriers are 
added to a gas sample. The sample is drawn into the gas analysis 
system by means of a vacuum pump and is flushed through the 
system with purified air. HTO is collected in a freeze trap at -80C, 
and “CO, is precipitated as barium carbonate with freshly 
prepared barium hydroxide in a bubbler. Water mist from the bub- 
blers is then removed from the gas stream as the sample passes 
through a silica gel spray trap. The gas is then passed through the 
catalytic oxidation chamber, which converts the remaining gaseous 
hydrogen and carbon compounds to water and carbon dioxide. 
The water is collected in a second freeze trap, and the CO? is 
precipitated in a second bubbler. The precipitates are then trans- 
ferred to glass vials and counted by liquid scintillation as a suspen- 
sion. Minimum detectable levels for both *H and “C are 0.4 
sen per sample for samples varying in size from | cc to 20 
iters. (GRA) 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 14060, 14185, 14294, 14330, 
14591 


14301 (ARH-SA—250) Spectrophotometric determination of 
uranium in nuclear waste. Winters, W.I. (Atlantic Richfield Han- 
ford Co., Richland, Wash. (USA)). Jun 1976. Contract E(45-1)- 
2130. 38p. (CONF-760668—2). Dep. NTIS $4.00. 

From 31. annual northwest regional American Chemical 
Society meeting; Reno, Nevada, United States of America (USA) 
(14 Jun 1976). 

A spectrophotometric method for determining uranium in 
nuclear waste was developed using 2-(5-bromo-2-pyridylazo)-5- 
diethylaminophenol (bromo-PADAP). By extracting the color into 
Aliquat-336 it was possible to accurately measure U at the | yg 
level. No significant interferences were observed from 34 interfer- 
ing ions when a tri-n-octylphosphine oxide (TOPO) pre-extraction 
of U was used. The effect of pH, color development time, bromo- 
PADAP concentration, and Aliquat-336 concentration were deter- 
mined. The method was applied to the analysis of alkaline solu- 
tions, filtered solids, sludges, and salt cake nuclear waste forms. 
The standard deviation for the method with a TOPO pre-extraction 
was +-3.7 percent. 


14302 (PB—245126) Chemiluminescent reactive hydrocarbon 
analyzer for mobile sources. Final report, 13 Jun 1973—12 Jun 
1975. Fontijn, A.; Volltrauer, H.N.; Ellison, R. (Aerochem 
Research Labs., Inc., Princeton, N.J. (USA)). Jun 1975. Contract 
EPA-68-02-1224. 82p. NTIS $5.00. 

A chemilumi ence method for measuring total reactivity 
of hydrocarbon (HC) mixtures has been developed and a proto- 
type analyzer based on this method has been built. The difference 
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between the OH emission intensities at 308.9 and 312.2 nm from 
O-atom/hydrocarbon reactions near | Torr is measured. The other 
hydrocarbons tested yield the same spectral distributions as C,H,; 
CH, yields no emission. Two PMTs are used for 308.9 and 312.2 
nm measurement respectively. When the apparatus is zeroed, the 
difference in signal from the two PMTs is insensitive to C,H,. The 
relative response to the individual reactive HC species can be set 
to give good agreement with reactivity ratings. The response to HC 
mixtures is additive. CO, CO,, SO,,CH,, C,H, and NO/sup x/ do 
not interfere with instrument response. A 1% change in (O,) 
— = 1% change in signal; 3% H,O causes a 12% decrease. 
( ) 


14303 In vitro energy transfer in Renilla bioluminescence. 
Ward, W.W.; Cormier, M.J. (Univ. of Georgia, Athens). J. Phys. 
Chem.; 80: No. 20, 2289-2291(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 

A quantitative study of in vitro energy transfer in a natural 
biological system is reported. The in vitro bioluminescent oxidation 
of Renilla (sea pansy) luciferin by luciferase produces a broad, 
structureless emission, peaking in the blue at 490 nm. In contrast, 
the live animal produces a structured emission peaking in the 
green at 509 nm. This difference in emission characteristics is due 
to the presence, in Renilla, of a green fluorescent protein (GFP). 
Addition of GFP in vitro sensitizes the oxyluciferin product excited 
state, resulting in the narrow, structured green emission charac- 
teristic of GFP fluorescence (lambda/sub max/ 509 nm). Under 
conditions of efficient in vitro energy transfer (2.7 x 10-* M GFP) 
the radiative quantum yield (with respect to luciferin) increases 
5.7-fold from 5.3% (blue pathway) to 30% (green pathway). The 
fluorescence quantum yield of the Renilla GFP has been measured 
as 30%; thus, within the precision of our measurements (15% coef- 
ficient of variation) the in vitro energy transfer efficiency is a sur- 
prising 100% 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 12496, 12528, 12931, 12963, 
12964, 14050, 14057, 14343, 14799 


14304 (NP—21202) IGT capabilities in membrane technology. 
(Institute of Gas Technology, Chicago, Ill. (USA)). 1975. 12p. In- 
stitute of Gas Technology, Chicago, IL. 

A brief summary is given of past and current research by 
the Institute of Gas Technology on the development and applica- 
tion of continuous and microporous membranes. (JSR) 


14305 Improvements in or relating to processes for separating 
metals from mixtures thereof. Ball, P.W.; Grimes, J.H.; Scott, 
K.T.B. (to UKAEA). British Patent 1,462,578/B/. 3 Mar 1976. Sp. 

A method is described for separating a metal from a mix- 
ture of other metals, comprising the following steps: (a) forming a 
viscous mixture of a water-soluble organic polymer with an aque- 
ous medium containing the metals. This metal-containing medium 
may be a mixed solution of salts of the metals, a mixture of 
hydrous oxide sols of the metals, or a mixture of salts and hydrous 
oxide sols. (b) Contacting the viscous mixture with one or more 
reagents capable of precipitating at least one of the metals and dis- 
solving or maintaining in solution other metals in the mixture. The 
contacting is effected by adding the viscous mixture to the re- 
agents, or vice versa, with agitation and without previously forming 
the viscous mixture into drops. The precipitates compound is thus 
obtained as a gel-particle phase dispersed in an aqueous phase, 
complexes with the polymer. (c) Separating the gel-particle phase 
from the reagent. Two reagents may be used consecutively, the 
first being capable of precipitating both metals in a two-metal 
system and the second capable of dissolving one of the metals out 
of the gel-particle precipitate formed by the first reagent. The 
process is a modification of the one described in BP 1 325 870, 
and the following separations are given as examples: Fe/Ni, Th/Ca, 
Zr/Ba, Fe/Co, Fe/Al, and Fe/Cu. 


14306 Concentration and purification of plutonium or thorium. 
Hayden, J.A.; Plock, C.E. (to Energy Research and Development 
Administration ). US Patent 3,948,735. 6 Apr 1976. Filed date | 
Jun 1973. 8p. 

PAT-APPL-365,917. 

A method is described for separating and concentrating Pu 
and/or Th using a three-compartment electrolytic cell having the 
cathodes and anodes separated by permeable membranes. The first 
anode compartment contains the Pu and/or Th in a dilute HNO, 
solution, and application of an electric current to the first anode 
and the cathode in the second compartment causes the Pu and/or 
Th cation to permeate the first membrane and form an anionic 
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complex in the second solution. Passage of an electric current af- 
fects the complex formed to permeate an anion membrane separat- 
ing the second solution from a third solution containing an anode 
to effect separation and concentration of the Pu and/or Th in the 
third solution. (BLM) 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 12395, 12576, 12862, 14267, 
14282, 14728 


14307 (AD-A—025661) Thermochemistry of gaseous metal 
oxides. Final report, 1 Apr 1973—31 Dec 1975. Hildenbrand, D.L. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Mar 1976. 
Contract F19628-73-C-0150. 5Sp. NTIS $4.50. 

The dissociation energies and ionization potentials of gase- 
ous oxides in the Th-O, Zr-O, Ti-O, Eu-O, and U-O systems have 
been determined by high temperature mass spectrometry. Dissocia- 
tion energies were derived from gaseous equilibrium measure- 
ments, while the ionization potentials were obtained from electron 
impact threshold measurements. Specifically, data were obtained 
for gaseous ThO, ThO2, ZrO, ZrO2, TiO, TiO02, EuO, UO2, and 
UO3. Attempts to characterize the higher oxide of aluminum, 
AlO2, were unsuccessful. New experimental information on the 
ionization potentials of Th, Zr, and Eu was also obtained. The 
results make it possible to accurately define the energetics of a 
number of ion-neutral and neutral-neutral reactions of the metals 
which are of importance in the analysis of nuclear burst effects. 
(GRA) 


14308 (CONF-751107—18) Ozonation of high levels of phenoi 
in water. Anderson, G.L. (Institute of Gas Technology, Chicago, 
Ill. (USA)). 1976. Contract ERDA-OCR-14-32-0001-1221. 13p. 
Dep. NTIS $3.50. 

From 68. annual meeting of American Institute of Chemical 
Engineering; Los Angeles, California, USA (16 Nov 1975). 

High levels of phenolic material are often produced in fuel 
conversion processes such as coal gasification, shale oil recovery, 
and catalytic cracking units. Ozone has been demonstrated to react 
with phenol over wide ranges of conditions. Ozonation was studied 
at various concentrations of phenol, chemical oxygen demand, and 
pH in a continuous reaction. The results showed that the following 
equation could describe the rate of reaction between ozone and 
phenol: (d(phi OH)/dt) = (A)P/sub O,/(k(phi - OH) + k’(phi - 
O-)). In addition, it was found that, at a high pH, ozone oxygen 
atom utilization could approach 100%. 


14309 (PB—248646) Role of chemical kinetics in energy con- 
servation. Final report. Rosenstock, H.M.; Garvin, D.; Herron, J.T.; 
Tsang, W. (National Bureau of Standards, Washington, D.C. 
(USA)). Oct 1975. 123p. (NBSIR—75-910). NTIS $5.50. 

Many of the technological areas of pertinence to energy in- 
dependence involve chemical transformation of gas phase materials 
at high temperatures. The design, control and optimization of such 
devices and processes have come to depend increasingly on mathe- 
matical modeling. Among the most important input data required 
for there models are information on the detailed chemical 
mechanisms and the rates of the individual processes. It is con- 
cluded that although many resources are available there does not 
exist at present an adequate, publicly available data base for the 
modeling of high temperature systems. A detailed program involv- 
ing a combination of experimentation and compilation, evaluation 
and dissemination of gas kinetic data is proposed. (GRA) 


14310 (PB—251543) Thermodynamic properties of bulk and 
occluded supercooled water and ionic solutions. Technical report, 1 
Jul 1972—30 Dec 1975. Angell, C.A. (Purdue Univ., Lafayette, 
Ind. (USA). Water Resources Research Center; Purdue Univ., 
7 Ind. (USA). Dept. of Chemistry). Jan 1976. 30p. NTIS 


Prepared in cooperation with Purdue Univ., Lafayette, Ind. 
Dept. of Chemistry. 

Techniques were developed for performing quantitative 
determinations, of the heat capacity, compressibility, and near in- 
frared spectra of pure water, D,O, and their electrolyte solutions 
under conditions of supercooling amounting to as much as 38C in 
the case of pure water and + 120C for certain concentrated elec- 
trolyte solutions. In the latter cases glasses form, and some of their 
properties were determined. In the case of pure water, which was 
the focus of this study, remarkable anomalies are encountered in 
the supercooled regime. The heat capacity, compressibility, and 
negative expansivity are increasing exponentially with decreasing 
temperature according to a function which suggests the existence 
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of a thermodynamic singularity at -45C. This phenomenon is de- 
pendent on extended water-water interactions since it is rapidly 
eliminated by addition of electrolytes such as LiCl. Alternative in- 
terpretations of these phenomena are discussed, with focus on the 
possible existence of internal liquid phase lambda transitions as- 
sociated with open hydrogen bonded networks or the existence a 
low temperature limit on the mechanical stability of water as a 
liquid phase. A concentrated aqueous electrolyte solution, 5.5 m 
lithium acetate, is found to form a glass for which the glass transi- 
tion temperature pressure dependence is negative, the first such 
example on record. (GRA) 


14311 (PB—252190) Use of perturbed gamma-gamma 
directional correlations in the study of anomalous water structure. 
Research project technical completion report. Glass, J.C.; Graf, G. 
(North Dakota Water Resources Research Inst., Fargo (USA)). Jul 
1975. Contract DI-14-31-0001-3318. 17p. (WI—222-008-75). 
NTIS $3.50. ; 

Perturbed gamma-gamma directional correlation is a branch 
of nuclear spectroscopy. When two gamma rays from a radioactive 
nucleus are emitted in a cascade their directional correlation can 
be perturbed by the interaction of the nucleus with extranuclear 
fields. Very small tracer concentrations (10-12M) are usually quite 
sufficient to probe the internal structure of the medium. By using 
Ba-133 ions the structure of water associated with the globular 
protein carbonic anhydrase was investigated. Water at the protein 
interface is highly ordered resembling ice in its properties. A study 
by this technique of water droplets condensed in capillaries 
showed that the abnormally high viscosity of the sample is not the 
result of covalent bonding but rather originates from exceptionally 
strong hydrogen bonding. The internal fields and symmetry charac- 
teristics of the active region and active site carbonic anhydrase 
were also investigated by using Co-57 tracer. A straight-forward 
method leading to direct interpretation could advance all areas of 
biological science including such applied fields as nutrition, food 
=— and numerous branches of biomedical research. 
(GRA) 


14312 (BNWL-tr—208) Some reactions of monosilane with 
metallic sodium. Hagenmuller, P.; Pouchard, M. Translated from 
og Soc. Chim. Fr.; No. 6, 1187-1191(1964). 21p. Dep. NTIS 
3.50. 

In contrast to monogermane, which reacts with sodium dis- 
solved in liquid ammonia to yield a compound NaGeH,, 
monosilane is ammonolyzed with formation of silicidiimide. Under 
dry conditions, SiH, reacts with finely divided sodium to yield the 
silicide NaSi and the hydride NaH. In the presence of 1,2- 
dimethoxyethane, SiH, with sodium gives a very strongly reducing 
solution of sodium silyl, NaSiH,, which can be used as the starting 
point for preparation of silyl! compounds. By the action of 
monogermane, GeH,, on sodium dissolved in liquid ammonia, 
Kraus and Carney obtained a substitution compound of formula 
NaGeHs, which is stable up to 100°C. Their reaction is written: 2 
GeH, + 2 Na yields 2 NaGeH, + H, (gas). It is conceivable that 
monosilane, SiH,, might react more easiy with sodium, giving a 
compound of the same type. The reason is that silicon is more 
electronegative than germanium, and so should be more capable of 
forming bonds with electropositive substituents. 


14313 Photoelectron spectra of carbonyls. Propellenes and 
propellanones. Dougherty, D. (Louisiana State Univ., Baton 
Rouge); Bloomfield, J.J.; Newkome, G.R.; Arnett, J.F.; McGlynn, 
S.P. J. Phys. Chem.; 80: No. 20, 2212-2219(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 

The Hel photoelectron spectra (UPS) of a number of un- 
saturated [4.4.2]p lanes and [4.4.2]propellane-dione deriva- 
tives are presented. interpretation of the UPS data is based on 
through-space and through-bond interaction models and on 
CNDO/s computations. An analysis of the photoelectron spectra of 
[4.4.2 ]propella-3,8-diene-11,12-dione (1), [4.4.2]propell-3-ene- 
11,12-dione (2), [4.4.2] propellane-1 1,12-dione (3), 
[4.4.2 ]propella-3,8-dien-1l-one (4), and [4.4.2] propella-3,8-diene 
(5) involves the assignment of n/sub +/, n/sub -/, m/sub +/, a/sub - 
/, and sigma/sub square/ (i.e., cyclobutane sigma) ionization 
events. The analysis of the data for 5, [4.4.2]propella-3,8,11-triene 
(6), [4.4.2]propella-3,11-diene (7), and [4.4.2 ]}propell-1l-ene (8) 
leads to the conclusion that the photoelectron spectrum of 6 
should be reassigned. The "GAMMA/sub nz*/ reverse arrow 
‘GAMMA, absorption spectra of 1,2, and 3 have been investigated 
as a function of temperature. The low energy of this transition in | 
is attributed to a high degree of CO/CO coplanarity, the high ener- 
gy of this transition in 3 is attributed to CO/CO noncoplanarity, 
and the isomerism evident in 2 is attributed to multiple minima of 
the potential energy along the CO/CO dihedral angle coordinate of 
the ground state. 
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14314 Relaxation processes in excited molecular systems. E!- 
Bayoumi, M.A. (Michigan State Univ., East Lansing). J. Phys. 
Chem.; 80: No. 20, 2259-2264(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological’ systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 

In addition to vibrational relaxation, an excited molecular 
system may undergo various relaxation processes that occur on the 
nanosecond time scale. Of these relaxation processes, intramolecu- 
lar geometric relaxation, intramolecular excimer formation, sol- 
vent—cage relaxation, and proton transfer are discussed. An exam- 
ple will be given to demonstrate each phenomenon and to discuss 
photophysical and dynamical aspects using nanosecond time- 
resolved spectroscopy. The effects of polarity, temperature, and 
viscosity of the medium are examined. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 14181 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


14315 Isotope separation by photochromatography. Suslick, 
K.S. (to Energy Research and Development Administration). US 
Patent Application 619,156. 3 Oct 1975. Ip. 

A photochromatographic method for isotope separation is 
described. An isotopically mixed molecular species is adsorbed on 
an adsorptive surface, and the adsorbed molecules are irradiated 
with radiation of a predetermined wavelength which will selectively 
excite desired isotopic species. Sufficient energy is transferred to 
the excited molecules to desorb them from the surface and thus 
separate them from the undesired isotopic species. The method is 
particularly applicable to the separation of hydrogen isotopes. 
(BLM) 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14259, 14303, 14311, 14314, 
14329, 14356, 14357 


formation of _ethylcyclobutane, 


14316  Enthalpies of 
meth . Good, W.D.; 


e, and 1,1-dimethylc 


’ yclopropane. Go 
Moore, R.T.; Osborn, A.G.; Douslin, D.R. (Bureau of Mines, Bart- 
lesville, OK). J. Chem. Thermodyn.; 6: No. 3, 303-310(1974). 

The enthalpies of combustion of ethylcyclobutane, 
methylenecyclobutane, and 1,l-dimethylcyclopropane were mea- 
sured by oxygen-bomb combustion calorimetry. The following 
values are reported for the standard enthalpy of combustion AH°/s 
ub c/(298.15°K)/kcal/sub th/ mol~', of these compounds in the 


liquid state; ethylcyclobutane, -(960.11 +- 0.16); 
methylenecyclobutane, -(765.95 +- 0.12); 1,1-dimethyl- 
cyclopropane, -(803.86 +- 0.17). The enthalpy of vaporization of 
methylenecyclobutane was derived from vapor pressure measure- 
ments, and enthalpies of vaporization of ethylcyclobutane and 1,1- 
dimethylcyclopropane were estimated. Values of the enthalpy of 
formation in the liquid and gaseous states were derived for all 
three compounds. Ring-strain energy was estimated. Some —_ 
ties and irregularities in the accepted values of enthalpies of com- 
bustion of the alkylcyclopropanes and alkylcyclobutanes indicate 
an error in a previous determination of the enthalpy of formation 
of methylcyclobutane. 


14317 Pressure tuning of the fluorescence spectra due to deep 
traps in anthracene and naphthalene crystals. Nicol, M.F. (Univ. of 
California, Los Angeles). J. Phys. Chem.; 80: No. 20, 2200- 
2201(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 

Compression of anthracene crystals at either room (20°C) 
or liquid He temperatures drastically changes the nature and inten- 
sity of the fluorescence resulting from excitation of the crystals by 
the 458-nm line of an Ar-ion laser. Spectral effects were studied at 
pressures as low as 2 kbars and as high as 30 kbars. The noted 
broadening of the fluorescence is completely reversible to com- 
pression. (BLM) 


14318 Mechanism of the S,yieldsT, nonradiative process in du- 
raldehyde. Campion, A.; El-Sayed, M.A. (Univ. of California, Los 
Angeles). J. Phys. Chem.; 80: No. 20, 2201-2206(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 
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The use of double resonance techniques and the low-field 
Zeeman phosphorescence.microwave double resonance (PMDR) 
method in elucidating the mechanism of the S, yields T, nonradia- 
tive process are discussed and contrasted. The method of low-field 
Zeeman PMDR is then applied to understand the mechanism of 
this process in duraldehyde in durene at 1.6 K. The results could 
be explained by assuming that most of the molecules undergo a 
direct S,(n,m*) yields T,(7,7*) mechanism, but 10 to 30% of the 
molecules undergo an S,(n,*) yields T,(n,7*) yields T,(a,7*) in- 
direct mechanism. We propose that this latter mechanism is a 
result of pseudo-Jahn—Teller forces that mix the T,(n,7*) and 
T,(a,7*) states which are believed to be separated by only 0.05 
eV in this molecule. 


14319 Structure of solid ethylene-d,. Press, W.; Eckert, J. 
(Brookhaven National Laboratory, Upton, New York 11973). J. 
Chem. Phys.; 65: No. 11, 4362-4364(1 Dec 1976). 

The two solid phases of deuterated ethylene (C,D,) have 
been investigated using neutron diffraction. The recently detected 
high pressure phase II is found to form a bcc structure of the space 
group Im3m with the molecules orientationally disordered. For the 
normal solid phase I the measurements confirm the orientationally 
ordered arrangement belonging to the space group P2,/n. (AIP) 


ELECTROCHEMISTRY 


14320 Photoassisted electrolysis of water using a BaTiO, elec- 
trode. Nasby, R.D.; Quinn, R.K. (Sandia Labs., Albuquerque, 
NM). Mater. Res. Bull.; 11: No. 8, 985-992(Aug 1976). 

Photoinduced currents were observed at BaTiO, semicon- 
ductor electrodes for incident radiation greater than the band gap 
energy (E/sub g/ = 3.3 eV). Collection efficiencies of 30 percent 
were obtained with an applied potential and no apparent electrode 
degradation was observed. Photoinduced currents were examined 
at several wavelengths for five solutions in the pH range from 1.1 
to 13.6. Mott-Schottky plots of the functional dependence of the 
differential capacitance upon applied potential show linear 
behavior allowing estimation of the flat band potential and carrier 
concentration. Results for the BaTiO, electrodes are compared 
with those for SrTiO,, TiO, and preliminary investigations on 
Pbo.g2L-Ao-o4 Tip-ggO3 and Pbo.aglao.14( ZT o-10 V ip-90 )o-965O- 


14321 Photoassisted electrolysis of water using single crystal a- 
Fe,O,; anodes. Quinn, R.K.; Nasby, R.D.; Baughman, R.J. (Sandia 
Labs., Albuquerque, NM). Mater. Res. Bull.; 11: No. 8, 1011- 
1018(Aug 1976). 

Photoinduced currents at single crystal a-Fe,O,; anodes have 
been observed for incident radiation of greater than the band gap 
energy (E/sub g/ = 2.2 eV). The photoresponse was studied at 
wavelengths from 0.28 to 0.58 yw m for various electrolytic solu- 
tions throughout the pH range of 6.3 to 13.6 and no apparent elec- 
trode degradation was observed. Collection efficiencies of approxi- 
mately 20 percent were obtained at +0.5 V bias indicating oxygen 
production at this electrode occurs with reasonable reaction 
kinetics. Differential capacitance data displayed Mott-Schottky 
behavior allowing estimation of the flat band potential and carrier 
concentration. The results are compared with those for TiO,, WOs, 
SrTiO,, and BaTiO. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 14320, 14321, 14332, 14729 


14322 (PB—248590) The formation of aerosols in a 
photochemical fast flow reactor. Final report. Lipeles, M.; Landis, 
D.A.; Hidy, G.M. (Rockwell International Corp., Thousand Oaks, 
Calif. (USA). Science Center). Jul 1975. Contract EPA-68-02- 
0771. 75p. NTIS $4.50. 

Sponsored in part by Coordinating Research Council, Inc., 
New York, and Environmental Protection Agency, Research Trian- 
gle Park, N.C. 

This report details work performed on the study of aerosol 
formation in a photochemical fast flow reactor which may be 
operated in a ‘wall free’ mode. Aerosols have been produced in 
this reactor in irradiated dry air containing typically 0.8 ppM NO, 
and 10 ppm of one hydrocarbon. The hydrocarbons studied were 
alpha-pinene, 1-hexene, cyclohexene, |-dodecene, toluene, m- 
xylene, 1,3-hexadiene, and 1,5 hexadiene. The effect of the addi- 
tion of various mixtures of SO,, H,O and NH, to the reactions was 
studied. Ozone and condensation nuclei concentration were mea- 
sured in the reactor as a function of reactant concentration. Total 
mass production was measured by filter collection, and infrared 
spectra of some of the samples have been obtained. (GRA) 
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14323 Model systems for photosynthetic energy conversion. 
Tollin, G. (Univ. of Arizona, Tucson). J. Phys. Chem.; 80: No. 20, 
2274-2277(23 Sep 1976). 

From Michael Kasha symposium on electronic processes 
and energy transfer in organic, inorganic, and biological systems; 
Tallahassee, Flordia, USA (8 Jan 1976). 

Energy conversion in photosynthesis is known to proceed 
via __ light-induced _—one-electron-transfer-reactions _ involving 
chlorophyll and electron donors and acceptors. Although the 
chemical identities of all of the components have not as yet been 
elucidated, considerable evidence has been accumulated which 
points to quinones (Q) as primary electron acceptors in both green 
plants and bacterial photosynthesis. Furthermore, it has been 
established that the initial photoprocess leads to the formation of a 
chlorophyll cation radical (C.*). The research reported attempted 
to elucidation of the molecular—electronic mechanism of 
chlorophyll participation in photosynthesis. Model photoreactions 
in solution (mainly in alcohols) which lead to quinone reduction 
and chlorophyll oxidation were investigated. Electron spin 
resonance spectroscopy and laser flash photolysis have been the 
major techniques utilized in these studies. The following reactions 
have been observed: (a) Photoproduction of C.* in solution in the 
absence of added electron acceptors, a low quantum yield reaction 
which proceeds via the lowest excited singlet state and (b) one- 
electron phototransfer between the chlorophyll lowest triplet state 
and quinones to yield a radical pair (C.*—Q.~). This may either 
recombine or separate. The C.* formed upon separation is unsta- 
ble and either undergoes reverse electron transfer with Q.~ or- 
reacts with hydroxylic compounds to regenerate chlorophyll. The 
excess Q.~ species disproportionates. The quenching of the 
chlorophyll lowest singlet state by quinones does not, however, 
lead to detectable radical formation. These reactions seem to pro- 
vide acceptable models for certain aspects of photosynthetic ener- 
gy conversion, and thus elucidation of their detailed mechanisms 
should lead to useful insights into the nature of the biological 
process. (BLM) 


RADIATION CHEMISTRY 


REFER ALSO TO CITATION(S) 12473, 12561, 12669, 13267, 
14219 


14324 (AD-A—018335) Reaction kinetics of the radiation-in- 
duced grafting of styrene on polyethylene film. Technical report. 
Wilson, J.E. (Bishop Coll., Dallas, Tex. (USA)). Oct 1975. Con- 
tract NO0014-72-C-0052. 26p. NTIS $4.00. 

Based on rate data obtained previously, an analysis has been 
made of the reaction kinetics of the radiation-induced grafting of 
styrene on polyethylene film using various concentrations of 
methanol in the styrene. A new feature of the work involves the 
use of internal film concentrations of styrene and methanol com- 
puted from the Flory theory of polymer/solvent interaction, which 
possibly improves the accuracy of termination rate constant (kt) 
calculations at various methanol concentrations. A graphical plot 
of kt dependence on internal film viscosity is computed from an 
equation of Smoluchowski. Techniques are defined which may lead 
to improved accuracy in the computation of rate constants. (GRA) 


14325 (AD-A—020120) ENDOR studies of radiation-produced 
trapped electrons and radicals in disordered systems. Final report, 1 
Nov 1974—31 Oct 1975. Kevan, L. (Wayne State Univ., Detroit, 
Mich. (USA)). 1 Dec 1975. 10p. NTIS $3.50. 

Electron Nuclear Double Resonance (ENDOR) has been 
applied to radiation-produced trapped electrons and radicals in 
glassy and polymeric matrices. Spin-lattice relaxation mechanisms 
have been studied by differential saturation. Abstracts of 5 publi- 
cations and titles of 8 scientific talks on these topics are given. The 
emphasis has been to develop new methods for the application of 
ENDOR to disordered systems. (GRA) 


14326 (LBL—4979) Electron damage and defects in 
crystals. Howitt, D.G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1976. Contract W-7405-ENG-48. 
78p. —- NTIS $5.00. 

esis. 

The nature of the defects discernable from and the radiation 
damage that is induced by high resolution electron microscopy is 
reported. The structural aspects of the radiation damage process 
can be correlated to the expected radiochemical decomposition of 
these materials and these effects identified. The types of local de- 
fect formed by radiation damage are often clearly distinguishable, 
in high resolution images, from those inherent in the microstruc- 
ture. Techniques used in this type of electron microscopy and the 
limitations imposed by radiation damage are described as are the 
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relevant radiochemical characteristics of these processes. In copper 
= microstructural features distinct from those induced 

y radiation damage were identified which are consistent with 
those predicted and described by other workers in similar materi- 
als. The high resolution studies indicate that some of the micros- 
tructures observed are caused by structural rearrangements that 
can account, to some extent, for additional crystallographic forms 
that have been identified in this material and the photochemical 
behaviour of related structures. 


14327 Gas phase pulse radiolysis studies of excited states. 
Sauer, M.C. Jr. (Argonne National Lab., Ill. (USA)). Int. J. 
Radiat. Phys. Chem.; 8: No. 1-2, 33-41(1976). 

Special issue on formation and role of excited states in 
radiolysis edited by A. Singh. 

The results and conclusions of the work of the author and 
co-workers on excited states produced by pulse radiolysis of gase- 
ous systems are summarized. Detailed consideration is given to 
systems containing naphthalene, for which the following subjects 
are discussed: (1) ionic and non-ionic mechanisms of excited state 
formation and their relative importance, (2) G-values of excited 
state formation and (3) energy partitioning in the non-ionic forma- 
tion of excited states of naphthalene. Rate constants for reactions 
of excited states of naphthalene are summarized. The use of emis- 
sion from excited states produced in ion-recombination reactions 
to determine rate constants for ion-recombination is also discussed. 


14328 Observation of excited states in the radiolysis of liquid 
hydrocarbons. Thomas, J.K. (Notre Dame Univ., Ind. (USA). 
Radiation Lab.). Int. J. Radiat. Phys. Chem.; 8: No. 1-2, 1- 
12(1976). 

Special issue on formation and role of excited states in 
radiolysis edited by A. Singh. 

Various picosecond and nanosecond pulse radiolysis studies 
of excited states in alkane and arene liquids are described. In par- 
ticular, the origin of the excited states is sought after. In alkanes 
ion neutralization gives rise to excited triplet states of solutes. 
Singlet energy transfer from excited alkanes to solutes gives rise to 
excited singlet states of the solutes. In aromatic liquids both the 
excited singlet and triplet state of the solvent are observed, and 
energy transfer to solutes is readily established. The role of ion 
neutralization in the formation of excited states is proportionally 
less pronounced as the observed yield of ions is low. However, in- 
direct experiments suggest that the ion neutralization reaction is 
too rapid for conventional observation, and even in arenes large 
yields of excited states are formed by ion neutralization. 


14329 Reaction intermediates produced in 2-methyl- 
tetrahydrothiophene and its solutions in 2-methyltetrahydrofuran by 
y radiolysis and photolysis at 77 K. Dismukes, G.C.; Willard, J.E. 
(Univ. of Wisconsin, Madison). J. Phys. Chem.; 80: No. 19, 2072- 
2077(9 Sep 1976). 

The optical and ESR spectra of the trapped intermediates 
produced by y irradiation of the cyclic thioether 2-methyl- 
tetrahydrothiophene (MTHT) in the glassy state at 77 K have been 
investigated for the purpose of comparing the radiation chemistry 
of MTHT with that of the much studied oxygen analogue 2- 
methyltetrahydrofuran (MTHF). The MTHT, in contrast to 
MTHEF, does not physically trap electrons. The electrons react with 
the MTHT producing a product or products, with a broad absorp- 
tion at 460 nm, assigned to paramagnetic anions such as CH;CH,C 
H,CH,CHS- or CH;CH,CH,C(CH;)S-. A band centered at 625 nm, 
which is reduced pb gee charge scavengers, is attributed to the 
cation radical of HT. Both the ESR and optical spectra show 
selective bleaching effects with near-ultraviolet and visible light. 
The products of y radiolysis of solutions of 10 percent of MTHT in 
MTHF glass reveal both the electron scavenging ability of MTHT 
and positive charge stabilization by MTHF. Photolysis of MTHT 
glass at 254 nm produces thiyl radicals. Photoionization of 
tetramethy!-p-phenylenediamine (TMPD) in MTHT glass is accom- 
panied by formation of MTHT radicals. 


14330 Kinetics of light emission from excited states of molecu- 
lar iodine produced in the radiolysis of gaseous argon—iodine 
mixtures. Cooper, R. (Univ. of Melbourne); Grieser, F.; Sauer, 
M.C. Jr. J. Phys. Chem.; 80: No. 19, 2138-2142(9 Sep 1976). 
Light emission from molecular iodine has been studied in 
the time regime of ca. 20-1000 ns following the radiolysis of 
argon-iodine systems with 10~*-s pulses. Several emission maxima 
were observed in the 280-530-nm region, corresponding to emis- 
sion from known excited states of ular iodine. The temporal 
characteristics of the emission are independent of wavelength; the 
intensity of the emission at 342 nm is the greatest by a factor of 
about 300. Detailed kinetic studies of the emission at 342 nm show 
that the emitting state is produced as a result of a sequence of 
ionic reactions, as well as by a nonionic sequence. The fact that 
the emission spectrum is the same for both sequences indicates a 
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common precursor of the emitting state. Furthermore, the inde- 
pendence of the kinetics on wavelength indicates that the precur- 
sor must be common to all of the emitting states of I, A 
mechanism is —— which involves the production of excited 
iodine atoms subsequent energy transfer to I,. These results 
= relevant to the current interest in the 342-nm emission band as 
a laser. 


14331 Nanosecond pulse radiolysis of ammoniacal solutions of 
silver salts. Farhataziz; Cordier, P.; Perkey, L.M. (Univ. of Notre 
Dame, IN). Radiat. Res.; 68: No. 1, 23-30(Oct 1976). 

In pulse radiolysis of silver salts in liquid ammonia at 23°C, 
the reaction of e/sub am/~ with Ag + produces Ag, and sub- 
sequently the reaction of Ag with Ag* produces Ag,* which 
probably disproportionates to Ag,. The maxima in absorption spec- 
tra at 435, 390, and 300 nm are ascribed to Ag, Ag,*, and Agg, 
respectively. The measured specific rate of the reaction of e/sub 
am/~ with Ag* is 1.5 x 10"? M™ sec™' at 23°C. The calculated 
specific rate with the Smoluchowski—Debye equation for a diffu- 
sion-controlled reaction of e/sub am/~ with Ag* is 1.4 x 10'* M“! 
sec™' at 25°C. The specific rate for the reaction of Ag with Ag* is 
1.3 x 10’ M~ sec™' at 23°C. At the same temperature, the ratio of 
the specific rate for the disproportionation of Ag,* and extinction 
coefficient of Ag,* at the 390 nm is 10* cm sec™'. A comparison of 
the spectra of various silver species dissolved in water with the 
spectra for same species dissolved in liquid ammonia shows that 
spectra in liquid ammonia are shifted toward longer wavelengths. 


14332 The gas photolysis and y radiolysis of 
ethylenimine. Scala, A.A.; Salomon, D. (Department of Chemistry, 
Worcester Polytechnic Institute Worcester, Massachusetts 01609). 
J. Chem. Phys.; 65: No. 11, 4455-4461(1 Dec 1976). 

The vacuum ultraviolet photolysis and mass spectral 
cracking pattern have been used to elucidate the chemistry occur- 
ring during the gas phase y radiolysis of ethylenimine. In the 147 
nm photolysis of ethylenimine, the major primary reactions occur- 
ring are (1) C,;H,NHyieldsC,H,+NH, phi=0.38, and (2) C,H,NH 
yieldsCH;+{H,CN], phi=0.47. The mass spectrum of ethylenimine 
indicates that in the y radiolysis of ethylenimine, where ions as 
well as neutral excited states are produced, the mechanism in- 
cludes the ionic analog of Reaction (2): C,H,NH*yieldsCH;+ 
H,CN*. The mass spectrum also suggests the inclusion of Reaction 
(10) in the y-radiolysis mechanism: (10) C,H,NH*yieldsC,H,N* + 
H. Although it cannot be proven conclusively, because hydrogen 
atoms and ethylenimine radicals are produced in secondary reac- 
tions, spectroscopic evidence suggests that the neutral analog of 
Reaction (10) may occur in the 147 nm photolysis: (9) C,H,NH 
yieldsC,H,N+H. Except for reaction (1), which has no ionic 
analog in the mass spectrometer and which probably occurs from a 
valence excited state, the similarity of the neutral and ionic reac- 
tions occurring in the 147 nm photolysis and y radiolysis of 
ethylenimine suggests that the Rydberg excited state, (n/sub 
N/yields4p), populated by 147 nm photons exhibits quasi-ionic 
behavior. It seems likely that useful correlations of vacuum ul- 
traviolet photolyses (8—12 eV), y radiolyses, and mass spectra 
should be ible for many polyatomic molecules which 
frequently exhibit Rydberg excitations at these energies. (AIP) 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


14333 (COO—2184-36) Nuclear chemistry progress report. 
(Princeton Univ., N.J. (USA)). 1976. Contract EY-76-S-02-2184. 
17p. Dep. NTIS $3.50. 

A brief administrative review is given of work in the follow- 
ing areas: investigations of the chemical effects accompanying 
muon capture in atoms and molecules, quadrupole interaction in 
metal and semimetal systems using perturbed gamma-ray angular 
correlation, and nuclear structure research using nuclear reaction 
spectroscopy. Detailed research reports were published in ap- 
propriate places; a publication list is included. 2 figures. (RWR) 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 12496, 13197, 14287, 14307 


14334 (AD-A—025863) Covalency in mane Sf ae 
the ESCA spectra of diphthalocyaninato-uranium (iv) and - - 
um(iv). Technical sr Dubois, R.; Carver, J.C.; Tsutsui, M. 
(Texas Agricultural and Mechanical Univ., College Station (USA). 
Dept. of Chemistry). 26 May 1976. Contract N00014-75-C-0417. 
llp. NTIS $3.50. 

The nature of the bonding in both UPc2 and ThPc2 (Pc = 
phthalocyaninato ion) has been studied by x-ray photoelectron 
spectroscopy. While the ESCA spectrum of each of the U(4f) 





1492 ERDA ENERGY RESEARCH ABSTRACTS 


levels reveals two electron ‘shake-up’ satellites characteristic of Sf- 
orbital participation in bonding, i.e. covalency, the corresponding 
Th(4f) levels do not. The two ‘shake-up’ satellite photopeaks ob- 
served in the U(4f) spectra probably arise from electron charge- 
transfer from molecular orbitals of both metal and ligand character 
to the corresponding antibonding molecular orbitals. (Author) 


(GRA) 


14335 (ORNL—5172) Chemical Technology Division annual 
progress report for period ending March 31, 1976. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Sep 1976. Contract W-7504-ENG-26. 
155p. Dep. NTIS $6.75. 

The status is reported for various research programs includ- 
ing waste management, transuranium-element processing, isotopic 
separations, preparation of **UO,, separations chemistry, biomedi- 
cal technology, environmental studies, coal technology program, 
actinide oxides and nitrides and carbides, chemical engineering, 
controlled thermonuclear program, iodine studies, reactor safety, 
NRC programs, and diffusion of adsorbed species in porous media. 
Details of these programs are given in topical reports and journal 
articles. (JSR) 


14336 (UCRL—78162) Methane growth in tritium gas ex- 
posed to stainless steel. Morris, G.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jun 1976. Contract W-7405- 
ENG-48. 9p. (CONF-761101—8). Dep, NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Tests were run to determine the methane production in triti- 
um gas exposed to 304 stainless steel. The amount of methane 
produced was very dependent on the cleaning history of the 304 
steel and ranged from about 2 to 39 STP cm*/m? of exposed steel. 
Tests were conducted at approximately 18 psia and 22 or 100°C. 


14337 Adsorption of carbon dioxide on uranium and plutonium 
oxides. Colmenares, C.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.); Terada, K. (Rockwell International, 
Rocky Flats Plant, Golden, Colorado, USA). J. Nucl. Mater.; 58: 
No. 3, 336-356(Dec 1975). 

Equilibrium isothernis and adsorption rates of CO, on 
Pu/sub 2.00/ and UO/sub 2.04/ were measured from 30 to 100°C 
and pressures from 0.01 to 80 kPa (0.10 to 600 torr). The CO, 
fractional coverage for PuO/sub 2.00/ is increased from 0.18 to 
0.46 and for UO/sub 2.04/ from 0.03 to 0.13 both at 30°C from 2 
to 40 kPa (15 to 300 torr). The coverage for both oxides 
decreased for temperatures from 60 to 100°C. The isotheric heat 
of adsorption of CO, on PuO/sub 2.00/ increased from 27 to 58.8 
kJ/mol (6.4 to 12.1 kcal/mol) for temperatures from 30 to 90°C 
and coverages from 7.0 X 10-5 to 5.5 X 10-5 mol/g. For UO/sub 
2.04/, the isosteric heat increased from 2.5 to 49.8 kJ/mol (6.0 to 
11.9 kcal/mol) for decreasing coverages from 8.0 x 10~’to 1.0 x 
10-7 mol/g for temperatures from 30 to 100°C. CO, was chemis- 
orbed on both oxides as an electron acceptor molecule. 


14338 Thermal decomposition of uranyl formate and the 
preparation of ammonium uranyl formate, (NH,),UO,(COOH),. 
Russell, E.R.; Hyder, M.L. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Inorg. Nucl. Chem. 
Lett.; 12: No. 3, 247-250( 1976). 

The preparation of uranium oxides by thermal decomposi- 
tion of solid uranyl formate was investigated. Under static condi- 
tions, this reaction can produce UO, hydrate nearly quantitatively, 
which is attributed to reaction of evolved CO with the primary 
UO, product. In the course of this work the new compound am- 
monium uranyl formate, (NH,),UO,(COOH), was prepared and 
characterized. The reactions involved are discussed. 


14339 Redetermination of the crystal structure of barium 
uranate. Reis, A.H. Jr.; Hoekstra, H.R.; Gebert, E.; Peterson, S.W. 
(Argonne National Lab., Ill. (USA)). J. Inorg. Nucl. Chem.; 38: 
No. 8, 1481-1485(1976). 

Barium uranate, BaUQ,, crystallizes in the centro-symmetric 
orthorhombic space group, Pbcm (D/sub 2h/''; No. 57) with a = 
5.744(3), b = 8.136(4), c = 8.237(3) A for M = 439.36 and Z = 
4. X-ray diffraction data complete to 2theta = 60° (Mo Ka radia- 
tion) were collected using a G.E.XRD-490 automated diffractome- 
ter. The structure was solved by a combination of Patterson, Fouri- 
er and least-squares techniques. The final discrepancy indices are 
R/sub F/ = 0.059 and wR/sub F/ = 0.107 for 507 reflections where 
F, > sigma(F,). Distinct primary U-O bonds and polymeric secon- 
dary U-O bonds form a distorted octahedral U(VI) coordination 
sphere where the U-O bond distances are shown to be highly in- 
fluenced by the Ba** ion. The apical primary uranium-oxygen bond 
length is 1.872(12) A while the basal secondary U-O bond 
distances are 2.196(6) and 2.223(6) A. 


ERA VOL. 2, NO. 6 


14340 Labeling of indocyanine green with carrier-free iodine- 
123. Ansari, A.N.; Lambrecht, R.M.; Redvanly, C.S.; Wolf, A.P. 
(to Energy Research and Development Administration). US Patent 
3,959,455. 25 May 1976. Filed date 1 Jul 1975. 6p. 

PAT-APPL-592,305. 

The method is described for labeling indocyanine green 
(ICG) with carrier-free iodine-123 by condensing xenon-123 on 
crystals of ICG followed by permitting decay of the '**Xe a suffi- 
cient length of time to produce '™I-electronically excited ions and 
atoms which subsequently label ICG. 4 claims, no drawings. 


RADIOISOTOPE PRODUCTION 


14341 ®Sr—"Rb radioisotope generator. Grant, P.M.; Erdal, 
B.R.; O’Brien, H.A. (to Energy Research and Development Ad- 
ministration). US Patent 3,953,567. 27 Apr 1976. Filed date 27 
Sep 1974. 4p. 

PAT-APPL-509,991. 

An improved *Sr-**Rb radioisotope generator system, based 
upon the complexing ion exchange resin Chelex-100, has been 
developed. Columns of this material can be easily and rapidly 
milked, and the Rb-Sr separation factor for a fresh generator was 
found to be greater than 10’. Approximately 80 percent of the 
®Rb present was delivered in a 15-ml volume of aqueous 0.2 M 
NH,CI solution. After more than 6 liters of eluant had been put 
through the generator, the Rb-Sr separation factor was still ob- 
served to be greater than 10°, and no unusual strontium 
breakthrough behavior was seen in the system over nearly three 
Sr half lives. 2 claims, no drawings. 


14342 Targets for the production of radioisotopes and method 
of assembly. Quinby, T.C. (to Energy Research and Development 
Administration). US Patent 3,955,093. 4 May 1976. Filed date 25 
Apr 1975. 6p. 

PAT-APPL-S7 1,446. 

A target for preparation of radioisotopes by nuclear bom- 
bardment and a method for its assembly are described. A metallic 
sample to be bombarded is enclosed within a metallic support 
structure, and the resulting target is subjected to heat and pressure 
to effect diffusion bonds. The bonded target is capable of 
withstanding prolonged exposure to nuclear bombardment without 
thermal damage to the sample. 


14343 Chemical isolation of **Sr from proton-irradiated Mo 
targets. Grant, P.M.; Kahn, M.; O’Brien, H.A. Jr. (to Energy 
Research and Development Administration). US Patent 3,957,945. 
18 May 1976. Filed date 21 Aug 1974. 4p. 

PAT-APPL-499,222. 

Spallation reactions are induced in Mo targets with 200-800 
MeV protons to produce microcurie to millicurie amounts of a 
variety of radionuclides. A six-step radiochemical procedure, in- 
corporating precipitation, solvent extractions, and ion exchange 
techniques, has been developed for the separation and purification 
of Sr radioactivities from other spallation products and the bulk 
target material. Radiostrontium can be quantitatively recovered in 
a sufficiently decontaminated state for use in biomedical generator 
development. | claim, | drawing figure. 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 12287, 12697, 13874, 13973, 
14248, 14316 


14344 (AD-A—017543) Moderate burning of a liquid fuel 
drop. Technical report. Buckmaster, J.D. (Cornell Univ., Ithaca, 
N.Y. (USA). Dept. of Theoretical and Applied Mechanics). Nov 
1974. 29p. NTIS $4.00. 

The burning of a spherical fuel drop immersed in an ox- 
idizer is considered in the limit of infinite activation energy. For 
certain values of the various ameters a rational flame-sheet 
theory is constructed and explicit formulae are deduced for all the 
quantities that characterize the burning. All the solutions cor- 
respond to ‘mode-rate burning’ for which the vaporization rate is a 
decreasing function of Damkohler number. (Author) (GRA) 


14345 (AD-A—017544) Strong burning of a liquid fuel drop. 
Technical report. Buckmaster, J.D. (Cornell Univ., Ithaca, N.Y. 
(USA). Dept. of Theoretical and Applied Mechanics). Jan 1975. 
21p. NTIS $3.50. 

The combustion of a liquid fuel drop is considered in the 
neighborhood of the classical large Damkohler Number (or Burke- 
Schumann) limit, when the activation energy theta is also very 
large. By permitting M, the fuel vaporization rate, to differ from its 
equilibrium value by 0(1/theta), the entire strong-burning branch 
is described. Analytic criteria are deduced for the solution to be 
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valid, and these permit explicit predictions of when M is a multi- 
ple-valued function of the Damkohler Number. (GRA) 


14346 (AD-A—020687) Heterogeneous stirred reac- 
tor Interim report. Prior, D.S. (Sheffie Univ. (UK). 
Dept. of Fuel Hg and Chemical Engineering). Dec 1975. 
20p. (HIC—251). NTIS $3.50. 

This report presents a mathematical description of the heat, 
mass and momentum transfer throughout a combusting turbulent 
heterogeneous flowfield. The equations given form the basis of a 
computer modeling technique for gas turbine combustors. The 
model includes the effects of fuel evaporation, turbulent mixing 
and chemical kinetics. (GRA) 


14347 (AD-A—020694) Turbulent mixing and combustion. In- 
terim Rudinger, G. (Bell Ae Co., Buffalo, N.Y. 
ee Nov .1974. Contract F44620-70-C-0116. 28p. NTIS 
4.00 


See also AD-A—019659. 

This — covers the work on gas-particle flow performed 
during the 1973-1974 contract period. Some previous work, which 
was published during this period, is briefly reviewed. The main ef- 
fort was directed toward a study of gas-particle jets injected into a 
cross flow of clean gas. Photographs of the jets were obtained, and 
penetration of the jet centerline was correlated with the ratio of 
the momentum flux of the jet to that of the cross stream, and the 
distance from the injection point. The loading ratio (particle flow 
rate/gas flow rate) was 25 for these experiments. Results for lower 
loading ratios were obtained by a parallel study under different 
sponsorship. The results and their relationship to the few data 
available in the literature are discussed. A brief assessment is made 
for the mean free path for particle-particle collisions in two inter- 
secting gas-particle jets. An extensive review of gas-particle flow 
was prepared with partial support by this contract, and plans for a 
‘ORA — study of a recirculating flow are outlined. 


(PB—242688) The role of physics in combustion: an 
APS study in technical aspects of efficient energy utilization. Hart- 
ley, D.L.; Hardesty, D.R.; Lapp, M.; Dooher, J.; Dryer, F. 
(American Physical Society, Washington, D.C.). Jan 1975. 158p. 
NTIS $6.25. 

Prepared in cooperation with National Science Foundation, 
Washington, D.C., Federal Energy Agency, Washington, D.C., and 
Electric Power Research Inst. Washington, D.C. 

Three ways in which physics research can improve the un- 
derstanding of combustion are explored: (1) Numerical modeling- 
Priority is assigned to fundamental work on models of turbulence, 
pyroiyes. and nucleation, and to the construction of compact 

Inetic mechanisms to simulate reliably the more extensive physi- 
cal mechanisms in chemically reacting turbulent flows; (2) New 
diagnostic instrumentation-Attention is focused on optical mea- 
surements needed for current models, specifically laser doppler 
velocimetry (LDV) and Raman, Rayleigh, and particle (Mie) scat- 
tering. Priority areas identified include theoretical and experimen- 
tal studies of Raman scattering from flame gases, combined 
Raman/LDV studies of turbulence, and quenching effects of 
fluorescence; (3) Unconventional combustion systems-Emulsified 
fuels are discussed as an example of the potential for new ideas to 
challenge the state of the art. Research areas include emulsifica- 
tion to achieve a range of objectives (stability, particle size), emul- 
sion diagnostics, and exploration of the altered combustion 
process. (GRA) 


14349 (PB—248719) Thermodynamic and thermophysical pro- 

bustion ucts. Volume III. Oxygen- and air-based 

Alemasov, V.E.; Dregalin, A.F.; Tishin, A.P.; Khu- 

dyakov, V.A.; Kostin, V.N. 1975. Translation by R. Kondor Ter- 

modinamicheskie i Teplofizicheskie Svoistva Produktov Sgoraniya. 

Topliva na Osnove Kisloroda i Vozdukha, Moskow, V3 1973. 
(TT—75-50007 ). 632p. NTIS $16.25. 

Sponsored in part by National Science Foundation, 

Washington, D.C. Special Foreign Currency Science information 


Volume Ill gives the thermodynamic and thermophysical 

rties of the combustion products of two groups of propel- 

ts, which are interesting for future heat and power engineering 
and engine construction. One group includes two-component liquid 
propellants based on oxygen as the oxidizer. These are: liquid ox- 
ygen + pentaborane, liquid — + a mixture of pentaborane 
with kerosene, liquid oxygen + beryllium hydride. The book also 
refers to the three-com nt propellants: liquid oxygen + liquid 
hydrogen + beryllium. other group consists of propellant com- 
— with air as the oxidizer. Phese include: air + liquid 
ydrogen, air + kerosene, air + ethanol (95 wt %), air + natural 
gas. This volume also reports the results of the calculation of the 
combustion products of propellant enriched in air (40 vol % of 
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ulation is the same for all propellants. The results of the calcu- 
ations are given in table form. (GRA) 


—— + natural gas. The list of the properties determined by 
l 


14350 (PB—252462) Formation of nitrogen oxides from fuel 
nitrogen. Final report. Sawyer, R.F.; Brown, N.J.; Matthews, R.D.; 
Branch, M.C.; Banna, S.M. (California Univ., Berkeley (USA). 
Coll. of Engineering). Mar 1976. 84p. NTIS $5.00. 

This study is a step toward increasing the understanding of 
the chemistry of fuel nitrogen and oxides of nitrogen reactions in 
combustion environments. The ability to account quantitatively for 
all of the nitrogen is essential and has constituted a major part of 
this effort. The measurement of gaseous nitrogen compounds at 
low concentrations, | to 1000 ppm, in a complex mixture of com- 
bustion products is far from trivial. Although the present work fails 
to provide a complete and unambiguous accounting of all signifi- 
cant nitrogen species, it does represent progress toward that goal. 
In the following sections the report deals with (a) a review of 
other studies of fuel-nitrogen chemistry, (b) nitrogen compound 
measurement, and (c) premixed flame experiments. (GRA) 


14351 (PB—252995) Theory of flammability limits. Natural 
convection. Report of investigations, 1976. Hertzberg, M. (Bureau 
of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety 
Research Center). Apr 1976. 20p. (BM-RI—8127). NTIS $3.50. 
The concept of limit burning velocities is used to formulate 
a quantitative theory of flammability limits. Competing processes 
dissipate power from a combustion wave and quench propagation 
at some characteristically low limit velocity. There are four com- 
peting processes and one complication: (a) free, buoyant convec- 
tion, (b) conductive-convective wall losses, (c) radiation, (d) 
selective, diffusional demixing (the complication), and (e) flow 
gradient effects (flame stretch). These complexities are unraveled 
by creating an idealization which is initially freed from these com- 
peting processes. The ideal serves as a standard and its burning 
velocity ideal is a unique function of the initial thermodynamic 
variables of state. By adding each process individually, it is possi- 
ble to evaluate their significance, quantitatively, in terms of a limit 
velocity and to explore the nature of their cooperative interactions. 


(GRA) 


14352 (AD-A—017801) Computation of a plane dust flame on 
the basis of a unidimensional mathematical model. Pajewska, U.; 
Zelkowski, J. Translated from Arch. Procesow Spalania; 4: No. 4, 
375-386( 1973). 20p. (FTD-HC—23-1094-75). NTIS $3.50. 

A method of computation is presented for the expansion of 
a flame in a plane jet using a mathematical model of a dust-air 
flame. The computation is performed with the aid of a digital com- 
puter, utilizing the results of model experiments. An example is 
given of computation of the temperature distribution within the jet 
of a dust-gas mixture flowing into the combustion chamber of a 
large power boiler. The presented computation method facilitates a 
fuller analysis of the dust fired furnace than has previously existed. 
(GRA) 


14353 Combustion of coal, oil shale, and tar sands. Combustion 
problems related to the enhancement of energy efficiency. Con- 
ference held in Salt Lake City, Utah, 19—20 April 1976. Tustin, 
California; Combustion Institute (1976). vp. (CONF-760462—). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

Separate abstracts were prepared for each of the 24 papers 
presented at the conference. 


14354 Modeling the gas phase kinetics of fuel nitrogen. 
Caretto, L.S. (California State Univ., Northridge). pp 36p, Paper 
12 of In Combustion of coal, oil shale, and tar sands. Combustion 
problems related to the enhancement of energy efficiency. Tustin, 
CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

A mathematical model was developed for the premixed, gas- 
phase kinetics of the conversion of fuel N to NO. This model is 
based on the assumption that the combustion kinetics can be 
modeled by the quasi-global rate mechanism, and the further as- 
sumption that the kinetics of the fuel N can be accounted for by 
considering all the fuel N to react to form a reactive, N-containing, 
intermediate compound (such as CN, NH, or N atoms) on the 
same time scale as the combustion reactions of the C and H in the 
fuel. A series of computations were made for fully premixed condi- 
tions at constant temperature and pressure. Different runs were 
made to investigate the effect of temperature, air/fuel ratio, and 
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fuel-N content: The simplified mechanism, which es good ap- 
proximation to the fuel N reactions, assumed that all fuel N forms 
N atoms which then react to form NO and N, via the Zeldovich 
mechanism. Within the uncertainties present in these calculations, 
this simple model was as good as any other used. It was not capa- 
ble, however, of providing details of intermediate reactions of C 
identical with N or N-H bonded species. 


14355 Laboratory measurements of seed-grass thatch burnout. 
Corlett, R.C.; Cramer, P.B. (Univ. of Washington, Seattle). pp 
18p, Paper 19 of In Combustion of coal, oil shale, and tar sands. 
Combustion problems related to the enhancement of energy effi- 
ciency. Tustin, CA; Combustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

Some important perennial grass species, notably Kentucky 
bluegrass (poa pratensis) develop a layer of thatch which must be 
removed for optimal seed yield. Removal is customarily accom- 
plished by open field burning. This paper describes measurements 
of thatch mass burnout rates for six sample types from producing 
bluegrass seed fields (including representative combinations of 
variety, soil and field-burning history) subjected to a normally in- 
cident jet of hydrocarbon combustion products and air. Little 
variation of burnout with sample type is noted. Jet conditions 
producing unit heat transfer coefficient h approximately 0.18 
kw/m?/°K (32 Btu/hr/ft?/°F) and effective gas temperature T/sub g/ 
approximately equal to 1580°K (2390°F) result in burnout judged 
adequately rapid for mechanized operations. At constant coldwall 
heat flux, burnout rate varies more with h than with T/sub g/. 
Photographs of burnout progress are presented. Directions for 
ee interpretation, and practical design implications, are in- 

icated. 


14356 Thermal pyrolysis of methylamine. Smith, O.I.; Sawyer, 
R.F. (Univ. of California, Berkeley). pp 17p, Paper 20 of In Com- 
bustion of coal, oil shale, and tar sands. Combustion problems re- 
lated to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The pyrolysis of methylamine has been studied over a tem- 
perature range of 1007 to 1167°K. The existence of imines as in- 
termediates in the formation of pyrolysis products is postulated. 
An expression for the global pyrolysis rate over the temperature 
range of 1087 to 1132°K was obtained. 


14357 Thermal oxidation of methylamine. Smith, O.I.; Sawyer, 
R.F. (Univ. of California, Berkeley). pp 20p, Paper 21 of In Com- 
bustion of coal, oil shale, and tar sands. Combustion problems re- 
lated to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

The oxidation of methylamine was studied over the tem- 
perature range of 1320 to 1600 K in the post-flame region of a 
non-isothermal flow reactor. Combustion product analysis was per- 
formed by means of a gas chromatograph equipped with chemilu- 
minescent detector capable of quantitatively measuring small con- 
centrations of a wide variety of nitrogen containing species. Con- 
centration profiles of major nitrogen containing combustion 
products were obtained. An activation energy of approximately 53 
Kjoule/mole for the global oxidation and reaction order of one 
with respect to methylamine were extracted from this data. 


14358 Model for the pyrolysis of unfilled and filled polymers 
and comparisons with NBS smoke-density chamber data. Kumar, 
R.N. (Jet Propulsion Lab., Pasadena, CA). pp 26p, Paper 23 of In 
Combustion of coal, oil shale, and tar sands. Combustion problems 
related to the enhancement of energy efficiency. Tustin, CA; Com- 
bustion Inst. (1976). 

From Conference on combustion of coal, oil shale, and tar 
sands, combustion problems related to the enhancement of energy 
efficiency; Salt Lake City, Utah, United States of America (USA) 
(19 Apr 1976). 

See CONF-760462—. 

A model for the pyrolysis of polymers is considered for use 
in mass loss and smoke density predictions in a fire situation. It is 
based on the fundamental postulate that the overall rate-limiting 
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reactions are in the relatively low temperature condensed phase; 
the rate limiting step is the polymer degradation to a vaporizable 
state. The state of the polymer (chain length) at the surface is 
specified by the vapor pressure equilibrium criterion. For the case 
of polymers with inert fillers, like alumina trihydrate, the further 
assumption is made that the linear regression rate of the material is 
identical to the unfilled material’s at the same surface temperature. 
The fraction of polymer mass loss converted to smoke is inferred 
from the literature. The smoke density in the NBS-smoke density 
chamber is predicted for a polyester and the same polyester with 
two different loads of alumina trihydrate filler. Diffusional effects 
in the smoke spreading are considered in an elementary manner. 
The comparisons with experimental data are encouraging. The 
overall fire characteristics are predicted using only the fundamen- 
tal physicochemical property values of ingredients. 


ENGINEERING 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 13989 


14359 (DPSPU—76-11-3) Thermodynamic properties of steam 
and water adapted for the IBM 360/195 computer. Burgess, M.P.; 
Fuller, G.L.; Kaiser, A.H. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Sep 1976. Contract 
E(07-2)-1. 49p. Dep. NTIS $4.00. 

In 1921, the American Society of Mechanical Engineers 
began an effort to provide reliable and consistent tables of the 
thermodynamic properties of steam and water. In 1936, J.H. 
Keenan and F.G. Keyes published a set of steam tables that served 
as an accepted reference. These tables were revised in 1969 using 
the least squares technique on a computer to interpolate the data 
points. Because the tables are based on physical data points, they 
remain the standard for checking the fit of any formulation of 
thermodynamic properties. A set of formulations describing the 
properties of steam was adopted in 1966 as an international stan- 
dard by the ASME International Formulation Committee of the 
Sixth Conference on the Properties of Steam. These formulations 
are reproduced in Appendices | and 2 of the 1967 ASME Steam 
Tables. Computer programs based on these formulations were 
published by McClintock and Sylvestri in 1967 and improved in 
1970. The program STEAM67 was developed by the American 
Society of Mechanical Engineers; it is a collection of individual 
routines each designed for a specific problem. A second program, 
ASTEM, was developed by the Aerojet Nuclear Company; it is 
more general and provides information used to calculate specific 
solutions. The programs were tested on the IBM 360/195 com- 
puter and results compared with published values. 


14360 (SAND—75-8065) Proposal for metric dimensioning of 
raw stock materials. Alford, E.E. (Sandia Labs., Livermore, Calif. 
(USA)). Oct 1976. Contract E(29-1)-789. 34p. Dep. NTIS $4.00. 

Based upon a survey of the needs of ERDA contractors, a 
proposal was developed that minimizes the different sizes of raw 
stock that will result when conversion is made from English to 
metric units. 20 figures. 


14361 (UCRL—52146) Hands-on training program transfers 
LLL skills to government and private industries. Zevanove, L.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
12 Oct 1976. Contract W-7405-ENG-48. 25p. Dep. NTIS $3.50. 

The goals and objectives, the organizational structure, and 
the instructional approach of the Technology Training Program 
(TTP) are presented. The LLL facilities are described and a sur- 
vey of the organizations and students participating in the first three 
TTP courses is given. The follow-up methods used to evaluate the 
effectiveness of the courses as well as the future plans for the pro- 
gram are also discussed. 


14362 (UCRL—77936) Data collected by the Shock Wave 
Data Center. Van Thiel, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Jun 1976. Contract W-7405-ENG- 
48. 10p. (CONF-760643—1). Dep. NTIS $3.50. 

From 5. CODATA conference; Boulder, Colorado, United 
States of America (USA) (28 Jun 1976). 

The Shock Wave Data Center of the Lawrence Livermore 
Lab collects and disseminates P.V.E. data obtained with shock 
waves. It has been in existence since 1964. An extensive number 
of papers reporting shock data had become available by that time. 
This was so in spite of the fact that the technology was developed 
only during the 2nd World War. Collection and partial evaluation 
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of this data was therefore of value to facilitate its use by our 
laboratory and others who were involved with science and en- 
gineering in the high pressure field. The pressure range of the data 
collected is quite extensive and extends from | MPa to | TPa. One 
very important difference between shock wave compression data 
and those obtained with static presses must be emphasized, since it 
is often not fully appreciated. The pressure-volume locus of shock 
wave states (Hugoniot), which is obtained by passing increasingly 
stronger shocks into samples with the same initial state, rapidly in- 
creases in temperature as the shocks get stronger and the pressure 
and compression get higher. As a consequence, this Hugoniot 
locus must have a lower compressibility than isotherms obtained 
under static conditions. In fact, if porous or otherwise expanded 
samples are used, states at or near the critical region of metals can 
be obtained if the shock pressure is allowed to decrease in a con- 
trolled manner. Such pressure release measurements have so far 
only been utilized to a limited extent since the compression 
process has been of any interest to workers in the field. As the 
use of this data in the —e 4 field increases, however, such data 
will be needed more often. Applications are discussed that involve 
transient high pressure processes, practically all of which involve 
both compressed and expanded states. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 13779, 14592 


14363 (IKE-K—37, pp 17-25) Steam explosions in thermal 
reactions of two liquids. Froehlich, G. (comp.). Apr 1973. (In Ger- 
man). 

24 refs. Available from ZAED. 

In Report on work on the project reactor safety and en- 
vironmental protection. 

Steam explosions can occur when mixing two liquids if the 
temperature of one liquid is higher than the boiling temperature of 
the other. The experimental investigation results which are so far 
known to us in this field are compiled and conclusion drawn in the 
Ist part. In the 2nd part, the theories and models set up to 
describe the phenomena are presented. 


14364 (LA—6357-MS) E radiation from a 
rocket motor. Benton, C.U.; Fowles, H.M.; Goen, P.K. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1976. Contract W- 
7405-ENG-36. 4p. Dep. NTIS $3.50. 

The EMP payload on the Waso rocket experiment per- 
mitted a quantitative measurement of electromagnetic radiation 
generated by the Terrier and Sandhawk solid propellant rocket 
motors. Field strength of 6-MHz-bandwidth signals through six fil- 
tered channels with center frequencies of 20, 30, 40, 50, 60, 

70 MHz was recorded. These data together with some qualitative 
observations are presented. 


14365 (LMEC-TDR—76-2) Heater protective devices, re- 
sistance grounding study. Gould, M.I.; Armstrong, G.R. (Liquid 
Metal Engineering Center, Canoga Park, Calif. (USA)). 20 Aug 
1976. Contract E(04-3)-0700. 83p. AT. 

Results of a study to evaluate resistance grounding as an al- 
ternate method of protecting sodium pipe systems from damage 
due to electrical resistance heater failures are presented. The study 
consisted of a separate study conducted by an outside consultant 
and resistance grounding tests conducted by LMEC. In an effort to 
determine a relationship between pipe damage and arc energy, 
tests were first conducted on a probe and plate arrangement. 
results proved to be inconclusive because the new damage was 
minor and the arcing could not be sustained at higher amperages. 
For the second test series the heaters were mounted on test plates 
and operated until failure. The value of ground resistance was 
varied between zero (solidly grounded) and infinite (ungrounded). 
The results showed that the fault current was not limited by the 

nd resistance because a breakdown occurred 
tween the sheath and the heating element. It was concluded that 
resistance grounding will not prevent sodium piping systems from 
being damaged by ter failures, and it was recommended that 
the use of ground fault interrupters be continued. 


14366 (NTIS/PS—76/0250) Heat Volume 1. 
1970—1973 (citations from ndex). Report for 
1970—1973. Reed, W.E. (National Technical Information Service, 
Springfield, Va. (USA)). Mar 1976. 130p. NTIS $25.00. 

See also NTIS/PS—76/0248 - oor ng 

Research reports covering rm ics, ign, 
fabrication, and applications of heat pipes are cited from rm 
wide literature. Applications are described in the areas of heati 
and refrigeration, power generation, spacecraft thermal control, 
nuclear reactors, electronic cooling, and heat exchangers. 
(Contains 125 abstracts) 
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14367 (NTIS/PS—76/0251) Heat pipes. Volume 2. 
1974—February 1976 (citations from Engineering Index). 
for 1974—Feb 1976. Reed, W.E. (National Technical Information 
Service, Springfield, Va. (USA)). Mar 1976. 142p. NTIS $25.00. 
See also NTIS/PS—76/0248 and NTIS/PS—76/0249. 
Research reports covering the thermodynamics, design, 
fabrication, and applications of heat pipes are cited from world- 
wide literature. Applications are described in the areas of elcc- 
tronics cooling, spacecraft thermal control, heat exchangers, heat- 
ing and refrigeration, and waste heat utilization. (Contains 137 ab- 
stracts) 


14368 (NTISUB/A—022) Heat pipe tech . a bibliography 
with abstracts. Quarterly update, 31 March 1975. (New Mexico 
Univ., Albuquerque (USA). Technology Application Center). 
1975. 4 issuesp. NTIS $3.50. 

See also PB-237 369. Previously announced as PB—246239. 

Heat Pipe Technology is a continuing bibliographic summa- 
ry of research on the subject of the heat pipe. The first volume 
was published in 1971. The 1972, 1973, and 1974 Annual Supple- 
ments have been published and distributed. This update cites addi- 
tional references for 1975. (GRA) 


14369 (ORNL/MIT—218) Dispersion in a tapered fluidized 
bed. Lee, A.S.; Gutierrez, F.; Khosrowshahi, S.; Schlapfer, R.M. 
(Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Engineering Practice). 20 Oct 1975. Contract W-7405- 
ENG-26. 41p. Dep. NTIS $4.00. 

Dispersion in a 2-in.-ID cylindrical column and a tapered 
column, |-in.-ID at the bottom, 3-in.-ID at the top, and 42-in. 
long, was measured experimentally with a dye tracer injection 
technique. Dispersion measurements in both columns were taken 
with single phase (water) flow and with two-phase flow (alumina 
or glass packing fluidized in water). Parameters varied during 
dispersion measurements were flow rate, bed height, and packing. 
The dispersion coefficient was calculated at each operating condi- 
tion for both columns from equations presented by Levenspiel. 
The inverse Peclet number and vessel dispersion number were cal- 
culated and compared for both columns. 


14370 (UCID— 17320) Building 381 Hi Bay air conditioning 
system. Johnson, P.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1976. Contract W-7405-ENG-48. 
26p. Dep. NTIS $4.00. 

The step-by-step procedure used to evaluate the per- 
formance of the air conditioning system in the Building 381 Hi Bay 
at the Lawrence Livermore Laboratory is described, and the 
results obtained at each step are discussed. From these tests it was 
concluded that: the 381 Hi Bay has a superior air conditioning 
system which is capable of +-'/,°F with five minute cycle periods 
with suitable electronic control and proper control probe location; 
thus far the system performance has been improved from +-3°F 
and 25 minute cycles to +-1°F and 10 minute cycle; there is an im- 
mediate need for continuous monitoring equipment and a regular 
maintenance and inspection cycle should be established to insure 
reliable temperature control; and electronic load control should be 
investigated. (LCL) 


14371 (UCRL—52109) Computer analysis of the bottom-fed 
fan antenna. Burke, G.J.; Poggio, A.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Aug 1976. Contract W- 
7405-Eng-48. 17p. Dep. NTIS $3.50. 

The bottom-fed fan antenna, which is used by the U.S. Navy 
for communication in the high-frequency band, was analyzed by 
computer techniques. Some models for the antenna were evalu- 
ated, and the effects of the antenna support structure were studied. 
The study determined that an accurate thin-wire model for the an- 
tenna and support structure can be constructed and that the mast 
has a significant effect on the antenna input impedance. 


14372 (Y/IA—131) Case history of managing maintenance. 
Harding, J.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 1976. Con- 
tract W-7405-ENG-26. 19p. (CONF-760460—1). Dep. NTIS 
$3.50. 

From ALO maintenance oe gn and supervisors meeting; 
Denver, Colorado, United States of America (USA) (23 Apr 
1976). 

The maintenance program of the Y-12 Plant, Oak Ridge, 

Tenn. is described. The program consists of job review, planning, 
estimating, materials planning, scheduling, supervision, and follow- 
up. (TFD) 
14373 Examples of new electrostatic Ito, O.; 
Saito, H. pp 11-17 of In Symposium on practical problems in fac- 
tory dust collection systems. Tokyo; Japan Society for Chemical 
Engineering (1974). (In Japanese) 

From Symposium on practical problems in factory dust col- 
lection systems; Tokyo, Japan (5 Jul 1974). 
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The large spacing-type and hybrid-type electric precipitators 
are described. The large spacing type was developed to increase 
collecting efficiency on high resistance dust by increasing the 
space between the two electrodes from the conventional 100 to 
175 mm.to 200 to 500 mm. This electric precipitator was used in a 
clinker cooler. Dust from cement kilns contains very little moisture 
and sulfur trioxide and is high in electric resistance. Exhaust gas 
from a clinker cooler at 2300 N m*/hr was treated with a large 
spacing precipitator, and the dust content was reduced from 9.73 
g/N m* to 0.014 g/N m*. A high voltage power supply (75 to 200 
kV) is required for this apparatus. A hybrid type was designed to 
increase collection efficiency on high dust concentration gases. 
This type of precipitator consists of dry electrodes and water film 
on the last electrode. More than 90% of the dust is collected on 
the dry electrode, and the rest is removed by the wet electrode. 
Dust collected by the water film is removed as a slurry which is 
dried by incoming gas. Application of the hybrid type precipitator 
in cement and chemical plants showed a dust collecting efficiency 
of higher than 99% on gas containing more than 25 g/N m* of 
dust. 


14374 New trend in electrostatic precipitators. Masuda, S. pp 
1-10 of In Symposium on practical problems in factory dust collec- 
tion systems. Tokyo; Japan Society for Chemical Engineering 
(1974). 

From Symposium on practical problems in factory dust col- 
lection systems; Tokyo, Japan (5 Jul 1974). 

Charging particles by ionic collision has received considera- 
ble study; it has been demonstrated that for particles larger than 2 
microns, the saturated total charge is proportional to the square of 
particle diameter and electric field E, which is responsible for the 
ionic collision. The saturated total charge becomes independent of 
E and is proportional to particle diameter when the diameter is 
smaller than 2 micron, in which the collision is due to thermal 
agitation. A new type of precipitator was developed by combining 
a dry precipitator and a wet precipitator. The hybrid precipitator 
solves the problems encountered by the two individual precipita- 
tors, namely, the re-dispersion of particle and inverse ionization in 
the dry type and slurry treatment, low temperature, and the 
requirement of a large quantity of water in the wet type. New 
techniques such as the bias control pulse charging method, the in- 
sulation film countercurrent charging method, the charged 
0 method, and noncontact collection by repulsion are being 
studied. 


14375 Dynamic plastic deformation of axi-symmetric circular 
cylindrical shells. Lin, H.-C. (Argonne National Lab., Ill. (USA)). 
Nucl. Eng. Des.; 35: No. 2, 283-293(Dec 1975). 

The endochronic theory of plasticity has been applied to 
study the axially symmetric motion of a finite circular cylindrical 
shell subjected to an arbitrary pressure transient applied to its 
inner surface. The constitutive equations for thin shells have been 
obtained. The governing equations are then solved by means of the 
characteristics method. It is found that there exist two charac- 
teristic waves: one corresponds to the longitudinal wave while the 
other represents the shear wave. Several numerical examples are 
presented for specific boundary conditions and a prescribed load- 
ing history along the axial direction. The radial displacement 
profiles in this analysis show the coupling effect of both longitu- 
dinal and shear waves. Furthermore, the resultant displacement 
history seems in good agreement qualitatively with the pressure 
input function. 


14376 Effect of plastic deformation of piping on fluid-transient 
ropagation. Youngdahl, C.K.; Kot, C.A. (Argonne National Lab., 
Ill. (USA)). Nucl. Eng. Des.; 35: No. 2, 315-326(Dec 1975). 

A simple computational model is developed for incorporat- 
ing the effect of elastic-plastic deformation of piping on pressure 
transient propagation in a fluid system. A computer program 
(PLWV) is described which incorporates this structural interaction 
model into a one dimensional method-of-characteristics procedure 
for fluid hammer analysis. Computed results are shown to be in 
good gage with available experimental data. The most signifi- 
cant effect of plastic deformation is to limit the peak pressure of a 
pulse leaving a pipe to — the yield pressure of the 
pipe, if the pipe is sufficiently long. 


14377 Fluid lubricated bearing construction. Dunning, J.R.; 
Boorse, H.A.; Boeker, G.F. (to Energy Research and Development 
Administration). US Patent 3,951,573. 20 Apr 1976. Filed date 16 
Jul 1946. 12p. 

PAT-APPL-683;872. 

A fluid lubricated thrust bearing assembly is described. A 
first bearing member has a plain bearing surface; a second bearing 
member has a bearing surface confronting the surface of the first 
a and is provided with at least one spiral groove extending 
inwardly from the periphery of the second bearing. One of the 
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bearing members has an axial fluid-tight well, a source of fluid 
lubricant adjacent to the periphery of the second bearing member, 
and means for relatively rotating the bearing members to cause the 
lubricant to be drawn through the groove and to flow between the 
bearing surfaces. A sufficient —— is built up between the 
bearing surfaces and in the well to tend to separate the bearing 
surfaces. 


14378 Gas centrifuge with driving motor. Dancy, W.H. Jr. (to 
Energy Research and Development Administration). US Patent 
3,955,753. 11 May 1976. Filed date 13 Apr 1961. 6p. 

PAT-APPL-102,898. 

A centrifuge for separating gaseous constituents of different 
masses consists of: a vertical tubular rotor; means for introducing a 
gas mixture of different masses into the rotor and means for 
removing at least one of the gas components from the rotor; a first 
bearing means supporing the rotor at one end; a support; a damp- 
ing bearing mounted on the support; a shaft fixed to the rotor at 
the opposite end and mechanically connecting the rotor to the 
damping bearing; a cup-shaped tube of electrically conductive, 
non-magnetic material in coaxial relationship with the shaft, the 
open end of the tube extending away from the rotor, and the 
closed end of the tube being directly secured to the adjacent end 
of the rotor; an annular core of magnetic materia! fixedly mounted 
on the support so as to be disposed within the tube and around the 
shaft; and a second annular magnetic core -with coils to receive 
polyphase current to produce a rotating magnetic field traversing 
the circumference of the tube, fixedly mounted on the support so 
as to surround the tube, the size of first and the second annular 
core being such as to permit limited radial displacement of the 
shaft and the tube. 


14379 Journal bearing. Menke, J.R.; Boeker, G.F. (to Energy 
Research and Development Administration). US Patent 3,955,860. 
11 May 1976. Filed date 7 Feb 1949. 10p. 

PAT-APPL-75,067. 

An improved journal bearing is described. A non-rotatable 
cylindrical bearing member has a first bearing surface, and a 
rotatable cylindrical bearing member has a confronting second 
bearing surface with bearing elements. A source of lubricant is ad- 
jacent to the bearing elements, each bearing element consisting of 
a pair of elongated relatively shallowly depressed surfaces lying in 
a cylindrical surface co-axial with the non-depressed surface and 
diverging from one another in the direction of rotation and 
obliquely arranged with respect to the axis of rotation of the 
rotatable member to cause a flow of lubricant longitudinally along 
the depressed surfaces from their distal ends toward their proximal 
ends as the bearing members are rotated relative to one another. 
Each depressed surface subtends a radial angle of less than 360°, 
and bearing rotation causes the lubricant to flow across and along 
the depressed surfaces, the flow of lubricant being impeded by the 
non-depressed portions of the second bearing surface to cause an 
increase in the lubricant pressure. 


14380 Fluid lubricated bearing assembly. Boorse, H.A.; 
Boeker, G.F.; Menke, J.R. (to Energy Research and Development 
Administration). US Patent 3,960,468. 1 Jun 1976. Filed date 16 
Jul 1946. 14p. 

PAT-APPL-683,871. 

A support for a loaded rotatable shaft is described. The 
device consists of: a housing having a fluid-tight cavity encasing an 
end portion of the shaft; a thrust bearing near the open end of the 
cavity for supporting the axial thrust of the shaft, the thrust bear- 
ing comprising a thrust plate mounted in the housing and a thrust 
collar mounted on the shaft, the thrust plate having a central open- 
ing the peripheral portion of which is hermetically sealed to the 
housing at the open end of the cavity; and means for supplying a 
fluid lubricant to the thrust bearing, the thrust bearing having a 
lubricant-conducting path connecting the lubricant supplying 
means with the between the thrust plate and collar. The sur- 
faces of the plate and collar are constructed and arranged to in- 
hibit radial flow of lubricant and, on rotation of the thrust collar, 
to draw lubricant through the path between the bearing surfaces 
and to increase the pressure to exert a supporting force on the end 
portion of the shaft. 


14381 Vibrations of a stiffened capped cylinder. Klosner, J.M.; 
Pollack, M.L.; Chen, Y.N. (Polytechnic Inst. of New York, 
Brooklyn). AIAA (Am. Inst. Aeronaut. Astronaut.) J.; 14: No. 7, 
833-834(Jul 1976). 

The free vibrations of a shell composed of a ring-reinforced 
cylinder with spherical end caps were calculated theoretically. 
First, the eigenvectors of the unreinforced capped shell were ob- 
tained. These were then used as ex ion modes for the rein- 
forced shell, thereby resulting in an infinite set of coupled simul- 
taneous equations. The final eigenvalues and eigenvectors were 
then determined by solving the truncated set. The results point out 
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the influence of the ring stiffness and spacing on the frequencies 
and mode shapes. Comparison is also made with results obtained 
for unreinforced cylindrical shells having various edge constraints. 


14382 Electrostatic precipitator and gas sensor controi. 
Oliphant, K.S. (to CRS Industries, Inc.). US Bescnt 3,977,848. 31 
Aug 1976. Filed date 15 Apr 1974. 10p. 

An electrodynamic gas charge system is described compris- 
ing at least one electrically charged element and screen element 
arranged relative to each other to form a voltage gradient wherein 
the system includes means to vary the voltage gradient between 
the electrically charged element and screen element, the elements 
being disposed across a gas flow such that particles of dissimilar 
substances are separated by the charged force field and recom- 
bined with like particles. 


14383 Particle charging device and an electric dust collecting 
apparatus making use of said device. Masuda, S. US Patent 
3,980,455. 14 Sep 1976. Priority date 14 Aug 1973, Japan. 18p. 

A particle charging device is described in which discharge 
electrodes and opposite electrodes are disposed in an opposed 
relationship, third electrodes being provided in the proximity of 
each discharge electrode. A high voltage source is provided for ap- 
plying a periodically varying high voltage between the discharge 
electrodes and the third electrodes, a dc voltage source for apply- 
ing a dc bias voltage between the above described electrodes, and 
a de high voltage source for applying a dc high voltage between 
the third electrodes and opposite electrodes, whereby during the 
periods when the periodically varying high voltage is not applied 
between said discharge electrodes and the third electrodes, a dc 
corona discharge originating from the discharge electrodes may be 
always suppressed. Also an electric dust collecting apparatus mak- 
ing use of said particle charging device is disclosed herein. 


14384 Electronic dust separator system. Fuchs, H. US Patent 
3,981,695. 21 Sep 1976. Priority date 2 Nov 1972, German, 
Federal Republic of (F.R. Germany). 10p. 

A device is described for electronic collection of dust which 
includes an electrostatic separator and a high voltage transformer 
which, in conjunction with a pulse generator, supplies a pulse volt- 
age to the separator. The output voltage of the pulse generator is 
superim d on the output voltage of the transformer to cause 
the voltage at the electrostatic separator to exceed the spark over 
limit, once each cycle of the transformer output. 


14385 Three-dimensional stress analyses of mitred elbows. Pan, 
Y.S.; Anderson, T.L.; Skopp, G.H. (Rockwell International, 
Canoga Park, CA). Int. J. Pressure Vessels Piping; 4: No. 4, 285- 
313(Oct 1976). 

Three-dimensional elastic stress analyses of a mitred elbow 
have been performed by the application of the MARC finite ele- 
ment program. Seven basic unit load cases have been considered. 
Results of these reference load cases may be applied in any com- 
bination to stress analyses of the same elbow subjected to more 
complicated loading conditions. According to results from these 
analyses, when a mitred bend is subjected to in-plane loads, it ex- 
hibits behaviour similar to that of a smooth elbow under the same 
loading conditions. Results from out-of-plane load cases show 
some deviation from the behaviour of a smooth bend. These dis- 
crepancies cast some doubts on the conventional method of stress 
analysis of a mitred bend. 


14386 Velocity of bodies powered by diatomic cold-gas 
thrusters. Bennett, M.D. (Sandia Labs., Albuquerque, NM). J. 
Spacecr. Rockets; 13: No. 10, 624-626(Oct 1976). - 

In a previous investigation of the translational motion of a 
missile discharging an inert gas from a thermally insulated tank, an 
integral equation was derived that expressed the velocity imparted 
to the body when the working fluid expands isentropically through 
an infinite area ratio nozzle into a vacuum. The analytical solution 
pertaining to the general case of arbitrary specific heats ratio had 
the form of an infinite series. For the particular and important 
category of fluids that yield integer values of the function f(y) = 
2/(y - 1), which corresponds to the molecular degrees of freedom 
in an ideal gas, a relatively simple algebraic expression was ob- 
tained. Finall , by way of example, the special solution was ex- 

led to describe in detail the case involving the most elementa- 
fluid in the category, the monatomic gases. The expansion of 
the velocity equation for the next appropriate real fluid in the 
category, the diatomic gases, is summarized and compared with 
the previous results. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 14122, 14251, 14252, 14542, 
14543, 14544, 14545, 14546, 14554, 15329, 15586 
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14387 (AD-A—018047) Development of a miniature gas-bear- 
ing cryogenic turbo refrigerator. Final report, 15 Jan 1971—Oct 
1975. Fleming, R.B.; Colyer, D.B.; Terbush, R.K.; Gamble, B.B.; 
Oney, R.O. (General Electric Co., Schenectady, N.Y. (USA)). Oct 
bys Contract DAAK02-71-C-0026. 229p. (SRD—75-097). NTIS 


The type of system investigated used the Claude cycle for 
the production of refrigeration at 4.4°K. Temperatures at this level 
are suitable for numerous applications of superconductivity. A 
distinguishing feature of the equipment under development is the 
use of high-speed dynamic compressors and turboalternators, in 
which all rotating parts are suspended on self-acting gas bearings. 
Such a system avoids sliding contact and wear during operation 
and avoids the contamination problems associated with oil 
lubricated compressors used in conventional cryogenic refrigera- 
tors. The work described was directed finally to the development 
of a system consisting of three cryogenic turboalternators, six heli- 
um centrifugal compressor stages, and a cryogenic heat exchanger 
with seven heat exchanger modules. Work was limited to the tur- 
boalternators and heat exchangers. A cryogenic turboalternator 
was developed and successfully tested to temperatures in the range 
of 80 to 100°K. (GRA) 


14388 (AD-A--024635) Flux quantization and the Jesephson 
effect in extreme type II superconductors. Final report, 1 Apr 
1973—31 Dec 1975. Janocko, M.A.; Jones, C.K.; Braginski, A.I. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). Feb 1976. 
Contract N00014-73-C-0315. 67p. NTIS $4.50. 

This final report on the three year period of ONR Contract 
NO00014-73-C-0315 gives results on development of fabrication 
techniques and microwave properties of GN;Ge and Mo—Re su- 
perconductor Josephson junctions. Successful fabrication 
techniques were devised to make junctions operable at compara- 
tively high cryogenic temperatures. The possibility of using radia- 
tion-emitting junctions as a frequency-agile microwave source was 
examined. Some experimental work on microstrip coupling to 
Josephson devices was performed. Published reports on high- 
operating-temperature junctions and frequency agile sources are 
included as appendices. (auth) 


14389 (NP—21190) Superconducting devices and materials. A 
literature survey issued quarterly, April—June 1976. Issue No. 76- 
02. Olien, N.A. (comp.). (National Bureau of Standards, Boulder, 
Colo. (USA). Inst. for Basic Standards). 1976. 128p. National Bu- 
reau of Standards, Boulder, CO. 

A brief review of the highlights of the literature on super- 
conducting devices and materials followed by an extensive bibliog- 
raphy of approximately 1800 references for the period April 
through June 1976 are presented. (TFD) 


14390 (NTIS/PS—75/825) Cryogenic refrigeration. Volume 1. 
1964—1972 ‘(a bibliography with abstracts). Report for 
1964—1972. Reed, W.E. (National Technical Information Service, 
Springfield, Va. (USA)). Nov 1975. 140p. NTIS $25.00. 

See also NTIS/PS—75/826. 

Topics in the cited reports include cryogenic cooling of 
electronic equipment infrared equipment, cryogenic storage ves- 
sels, magnetohydrodynamic generators, and superconducting mag- 
nets, coils, rotating machinery, and transmission lines. Marine 
refrigeration of liquified natural gas, cryogenic heat pipes, 
cryogenic heat transfer, and space applications are studied. 
Methods investigated include adiabatic demagnetization, electro- 
caloric effect, Joule-Thomson effect, thermoelectric cooling, and 
Brayton, Claude, Gifford-McMahon, Sterling, and Vuilleumier cy- 
cles. (Contains 94 abstracts). 


14391 (NTIS/PS—75/826) Cryogenic refrigeration. volume 2. 
1973—1975 (a bibliography with abstracts). Report for 
1973—1975. Reed, W.E. (National Technical Information Service, 
Springfield, Va. (USA)). Nov 1975. 99p. NTIS $25.00. 

See also NTIS/PS—75/825. 

Methods investigated in the cited reports include Joule- 
Thomson effect, Simon process, liquid helium baths, adiabatic 
demagnetization, thermoelectric cooling, and Brayton, Claude, Gif- 
ford-McMahon, Sterling, and Vuilleumier cycles. Topics include 
cryogenic cooling of electronic equipment, infrared devices, 
cryogenic storage vessels, magnetohydrodynamic generators, and 
superconducting magnets, coils, rotating machinery, and transmis- 
sion lines. Cryogenic heat pipes, heat transfer, and space applica- 
tions are studied. (Contains 135 abstracts). 


14392 (ORNL/TM—5653) Performance of multifilamentary 
Nb,Sn under mechanical load. Easton, D.S.; Schwall, R.E. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W-7405- 
ENG-26. | lp. Dep. NTIS $3.50. 

The critical current density of commercial multifilamentary 
Nb,Sn conductor has been measured during the application of 
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uniaxial tension at 4.2°K and after bending at room temperature. 
Significant reductions in the critical current density J/sub c/ oc- 
curred under uniaxial loading. Results are presented for a 
monolithic conductor manufactured by the bronze diffusion 
technique and for cable conductors formed by the tin-dip 
technique. 


14393 Nonlinear plasma oscillations in Josephson tunnel junc- 
tions. Balkashin, O.P.; Yanson, I.K. (Low-Temperature Physics and 
Engineering Institute, Academy of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 2: No. 3, 143-147(Mar 
1976). 

Singularities of the Josephson critical current in tunnel junc- 
tions made of tin and lead resulting from resonance excitation of 
se ee oscillations are investigated. Data are presented on the ef- 
ect of the frequency of the external radiation, temperature, and 
strength of the dc magnetic field on these singularities. The results 

excellently with calculations for a simple model. It is 
discovered that the threshold microwave power varies at different 
temperatures and magnetic field strengths, and this dependence is 
used to estimate the resonance Q. The effect of an interference 
— proportional to cos phi on this dependence is discussed. 
(AIP) 


14394 Nonstationary Josephson effect in thin-filmed supercon- 
ducting bridges of uniform thickness. Dmitriev, V.M.; Khristenko, 
E.V.; Esichko, L.V. (Physicotechnical Institute of Low Tempera- 
tures, Academy of Sciences of the USSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 2: No. 3, 159-160(Mar 1976). 

The Josephson properties of thin-film superconducting 
bridges of uniform thickness, obtained by the method of deposition 
through special masks to assure the regularity of the specimen 
geometry, are investigated. Intrinsic and induced current steps as 
well as gap features were observed on the volt-ampere charac- 
teristics of such bridges. (AIP) 


14395 Refrigeration method and apparatus by converting ‘He 
to a su uid. Severijns, A.P.; Staas, F.A. (to U.S. Philips Corp.). 
US Patent 3,978,682. 7 Sep 1976. Priority date 1 Mar 1974, 
Netherlands. 6p. 

A refrigerator operable with an evaporation chamber and 
superfluid He II for temperatures below the lambda-point of heli- 
um, and means for preventing the He II from creeping upward out 
of the evaporation chamber is described. 


14396 Improved sensitivity for the superconducting ‘'‘chopper’’ 
amplifier. Friedberg, C.B.; Galfo, C.H. (Physics Department, 
University of Virginia, Charlottesville, Virginia 22901). Rev. Sci. 
Instrum.; 47: No. 12, 1457-1460(Dec 1976). 

A heterodyning modulation technique is described which 
results in an improved sensitivity for the superconducting chopper 
amplifier. Dc sensitivities of 3 x 10-'* V were obtained in a | Hz 
noise bandwidth. An experimental comparison of various modula- 
tion schemes is presented. (AIP) 


PROTECTIVE STRUCTURES AND EQUIPMENT 


14397 (AD-A—023054) Potential for relocation of population 
under threat of a nuclear attack. Final report. Gilmer, R.W.; Ken- 
nedy, C. (Institute for Defense Analyses, Arlington, Va. (USA). 
Program Analysis Div.). Jan 1976. Contract DCPA0O1-75-C-0009. 
58p. (P—1119). NTIS $4.50. 

Civil Defense planning in the United States has recently 
begun to emphasize the evacuation of urban areas in order to pro- 
tect the population from the effects of blast and fallout during a 
possible nuclear attack. Earlier studies have detailed the traveling 
and housing requirements for such an evacuation. Areas in New 
York and Texas are examined to test whether these requirements 
can be met by the local facilities in these areas. Potential problems 
exist in both New York and Texas concerning the availability of 
fallout shelter protection, with congregate care facilities posing a 
lesser problem. Few generalizations are available--even from an ex- 
amination of only two areas. (Author) (GRA) 


14398 (LA—6307C) Tritium safety seminar, Los 
Alamos, New Mexico, July 30, 1975. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Mar 1976. Contract W-7405-ENG-36. 29p. 
(CONF-750769—). Dep. NTIS $4.00. 

From Tritium operating safety seminar; Los Alamos, New 
Mexico, United States of America (USA) (30 Jul 1975). 

A seminar for the exchange of information on tritium 
Operating and safety problems was held at the Los Alamos Scien- 
tific Laboratory. topics discussed are: (1) material use 
(tubing, lubricants, valves, seals, etc.); (2) hardware selection 
(valves, fittings, pumps, etc.); (3) biological effects; (4) high pres- 
sure; (5) operating procedures (high pressure tritium experiment 
at LLL); (6) incidents; and (7) emergency planning. (TFD) 
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14399 (TR—20(Vol.1)) Shelter design and analysis fallout 
radiation . (Defense Civil Preparedness Agency, Washing- 


ton, D.C. (USA)). Jun 1976. 365p. Dept. of Defense, Washington, 
DC. 


The manual revises and supersedes TR-20 (volume |) dated 
June 1968, and changes 1, 21 and 3 thereto, as well as appendix 
C, which may be used. In this revision, some of the highly Senet 
cal materials have been reduced to simple explanations in order to 
aid the analyst in developing a sense of qualitative interpretation 
unencumbered by rigorous mathematical expressions. The radia- 
tion shielding analysis methodology is developed in logical order, 
with many illustrative problems designed to emphasize particular 
stages of development and methods for solution. Where ap- 
propriate, study questions and problems have been included. These 
have been designed to give the analyst a means for testing his 
knowledge. Although most students of shielding analysis have suffi- 
cient background in nuclear physics through formal courses of in- 
struction, a brief, basic review of the subject matter is provided. 


14400 (UCID— 16949-76-2) Enhanced filtration. Progress re- 
port, April—June. Nelson, G.O.; Richards, C.P.; Taylor, R.D.; 
Biermann, A.H.; Miller, H.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Sep 1976. Contract W-7405-ENG- 
48. 23p. Dep. NTIS $3.50. 

Dielectrophoretic filtration experiments were conducted on 
glass, polyester, dacron, teflon, wool, acrylic, and polypropylene 
filter media. A polydispersed (sigma g = 2.0, ammd = 0.97 ym) 
sodium chloride particle was used as a test aerosol. All materials 
exhibited significant increases in efficiency with increasing field 
strengths. Efficiencies of >99% could be obtained from glass fiber 
mats using a 13-kV/cm electric field at 16.3-cm/s face velocity. 


14401 (JPRS—67590) Ventilation conditions for exhaust hoods 
when working with radioactive substances. Seredin, Yu.V. Trans- 
— from Vodosnabzh. Sanit. Tekh.; 6: No. 6, 16-17(1965). 8p. 

Airflow rates adequate for safe working with radioactive 
substances under ventilation hoods are calculated. Hood design for 
optimum ventilation is also discussed. 


14402 Quick egress from deep underground. Funston, N.E. (to 
Boeing Co.). US Patent 3,981,152. 21 Sep 1976. Filed date 28 Feb 
1975. 6p. 

A method of storage of missiles deep underground in a pro- 
tected environment capable of withstanding nuclear blasts while al- 
lowing access for maintenance and rapid egress when necessary— 
even after exposure to severe environments due to an explosion at 
or near-the surface of the earth. To accomplish this, the objects to 
be stored are contained in a closed container of positive buoyancy 
in quicksand. A shaft is excavated in the earth and filled with sand. 
The water content of the sand backfill is controlled and main- 
tained at that percentage of saturation which will provide the best 
compromise between rapidity and ease of container egress on one 
hand and resistance to hostile surface environments on the other. 
Means for the introduction of additional water at the bottom of 
the sand-filled shaft are provided. When the sand column is 
fluidized by the injection of water at the bottom thereof, quicksand 
is formed in the shaft and the container can be drawn to the bot- 
tom by a tether line. When water injection is stopped, the sand 
returns to its normal solid condition and provides a protective 
layer for the buried container while restraining it in its deep buried 
position. The sand, in its normal tightly packed solid condition also 
acts to preserve the egress path to the surface by preventing the 
entry of dislodged earth material in the attack environment. To ac- 
cess the container for maintenance or for use of the contents, the 
- is again fluidized allowing the container to float to the sur- 
ace. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 13348 


14403 (AD-A—024219) Design and fabrication of a fine ori- 
fice injector. Final technical report Jan 1973—Jun 1974. Ferrell, 
J.E. (Acurex Corp., Mountain View, Calif. (USA). Aerotherm 
Div.). Aug 1974. Contract DAAHO1-73-C-0370. 122p. 
(Aerotherm—74-112). NTIS $5.50. 

*Based on specific operational constraints, a variety of nozzle 
design concepts for a deuterium fluoride chemical transfer laser 
were examined. A family of two-dimensional nozzles expanding in 
a plane perpendicular to the optical axis were identified to — 
a variety of potential advantages particularly in reduction of shock 
interaction between nozzles and in alleviating fabrication problems. 
The liability associated with this reverse expansion concept is an 
inherent increase in nozzle length. Extensive analysis and nonreact- 
ing aerodynamic tests indicated that reverse expansion nozzles did 
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maintain reasonable flow character despite the greater length. A 
complete nozzle array employing this concept has been fabricated 
for application to the Army DF-CO® transfer chemical laser to 
— the optical power extraction behavior of the concept. 
(GRA) 


14404 (UCID—17256) Timing tests: automatic valve closure 
for tritium leaks. Hanel, S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Jul 1976. Contract W-7405-ENG- 
48. 12p. Dep. NTIS $3.50. 

How fast can an automotive valve be closed after a tritium 
leak occurs in a system. Tests described found that a valve can be 
closed within fifteen seconds of leakage. In one practical example 
considered, this delay would limit loss of tritium from a plumbing 
leak in a tritium system to 1'/, g. The tests were made in a typical 
LLL air-flush hood in which a tritium handling system had been 
installed. Incidental observations suggest that further study be 
made of a possible leak-actuated recovery system for an entire 
tritium facility. 


14405 Validation of calculational methods for nuclear criticality 
safety. Hinsdale, IL; American Nuclear Society (1976). Sp. 
(ICONS—02155). $8.00. 

The American National Standard for Nuclear Criticality 
Safety in Operations with Fissionable Materials Outside Reactors, 
N16.1-1975, states in 4.2.5: ’'In the absence of directly applicable 
experimental measurements, the limits may be derived from calcu- 
lations made by a method shown to be valid by comparison with 
experimental data, provided sufficient allowances are made for un- 
certainties in the data and in the calculations.’’ There are many 
methods of calculation which vary widely in basis and form. Each 
has its place in the broad spectrum of problems encountered in the 
nuclear criticality safety field. However, the general procedure to 
be followed in establishing validity is common to all. The Standard 
states the requirements for establishing the validity and area(s) of 
applicability of any calculational method used in assessing nuclear 
criticality safety. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 12575, 13384, 13387 


14406 (INIS-mf—3108/18) Design lead shielded casks for ship- 
ment of spent fuel from power reactors to reprocessing plant at 
Tarapur. Seetharamaiah, P. (Bhabha Atomic Research Centre, 
Bombay (India). Fuel Reprocessing Div.). (Bhabha Atomic 
Research Centre, Bombay (India)). 1975. 1 1p. INIS. 

From Symposium on structural mechanics; Bombay, India 
(20 Mar 1975). 

4 refs. 

Spent fuels from the Tarapur and Rajasthan Atomic Power 
Stations (TAPS and RAPS) are shipped to Fuel Reprocessing Plant 
at Tarapur in heavily lead shielded casks weighing about 65 tons as 
they are highly radioactive. The design of the casks has to meet 
stringemt requirements of safety and the integrity should be en- 
sured to contain activity under credible accidents during handling 
and transportation. The paper presents the design of two casks for 
TAPS and RAPS spent fuel transportation particularly with 
reference to stress analysis considerations. The analysis also in- 
cludes the handling gadgets and tie down attachments on the rail 
wagon and road trailer. 


LASERS 


REFER ALSO TO CITATION(S) 12462, 14052, 14368, 15303, 
15611 


14407 (AD—910694) Polarized laser development. 
Final report, 1 Apr 1972—31 Mar 1973. Sommers, H.S. Jr; Kres- 
sel, H.; Lockwood, H.F.; Ettenberg, M.; Hawrylo, F.Z. (RCA 
Labs., Princeton, N.J. (USA)). Apr 1973. Contract F33615-72-C- 
1677. 45p. (PRRL—730-CR-26). NTIS $4.00. 

The successful development of room-temperature arrays of 
injection lasers with high polarization and studies of the fundamen- 
tal causes of polarization are described. Three types of multi- 
heterojunction wafers producing strong polarization are described. 
Arrays from the wafers have poladion tion ratios ranging from 90 to 
98%. The profiles in the junction plane are nominally 20°, while in 
the transverse plane they depend on the internal structure and 
range from 30 to 80°. A reflecting layer added to the reverse facet 
increased the differential efficiency of the forward beam without 
spoiling the polarization. Data on the device properties are 
presented for system analysis. (GRA) 
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14408 (AD-A—21926) Electron gun technology. Semiannual 
technical report No. 7, 1 Jul31 Dec 1975. Clark, W.M.; Dunning, 
G.J. (Hu Research Labs., Malibu, Calif. (USA)). Feb 1976. 
Contract N00014-72-C-0496. 30p. NTIS $4.00. 

See also report dated Aug 1975, AD-A—014902. 

The objective of this program is to develop various cold- 
cathode electron guns to demonstrate that they have properties 
suitable for application to e-beam lasers. The plasma cathode elec- 
tron gun has been the subject of study for the previous periods of 
this program. The source of electrons in the plasma cathode e-gun 
is a plasma generated within a low voltage, cold surface, hollow 
cathode discharge. The device is characterized by durability, low 
cost, low power consumption, small size, and fast turn-on in com- 
parison with thermionic e-guns. (GRA) 


14409 (AD-A—010484) Gasdynamic lasers: theory experiment 
and the state of the art. Technical report. Anderson, J.D. Jr. 
(Maryland Univ., ay Park (USA). Dept. of Aerospace En- 
gineering). May 1974. 17p. NTIS $6.25. 

Presented as part of Lecture Series 65, ‘High Power Gas 
Lasers’ at von Karman Institute for Fluid Dynamics, Brussels, 
Belgium, Mar 1974. 

A set of lecture notes is presented for use in a course on 
Gasdynamic Lasers. The subject matter includes Physics considera- 
tions, calculation of gasdynamic laser performance, comparison 
between theory and experiment, optical cavity considerations and 
fluid-dynamic problems. The approach is to present the basic 
physics and aerodynamics leading to actual ability to design a 
gasdynamic laser. (GRA) 


14410 (AD-A—012579) High power Nd: YAG mini-FPL. 
Final report, Apr 1972—Oct 1973. Chernoch, J.P. (General Elec- 
tric Co., Schenectady, N.Y. (USA). Research and Development 
Center). 13 Jul 1975. Contract F33615-72-C-1463. 30p. 
(SRD—75-062). NTIS $3.75. 

The program has encompassed the design, engineering 
development, and testing of a laboratory prototype device with the 
objective of greater than 100 watts cw multimode. In performance 
tests, the maximum multimode output beam power was 3000W 
with lamp input power of 20kW. Maximum output/input efficiency 
was 1.6% at an output beam power of 240W. With an intracavity 
polarizer and with the cavity optics adjusted to restrict the output 
beam divergence to 5 mrad, a polarized output beam of 140W was 
obtained with 14kW lamp input power. The maximum stable TEM 
(sub infinity) beam power output was 15W. In normal pulse opera- 
tion (140 microsec pulse length), 5.3 J/pulse — at 10 pps and 
15 mm milliradians was demonstrated with 1% efficiency. 


14411 (AD-A—013215) ARPA-NRL laser program. Semian- 
nual technical report to Defense Advanced Research Projects Agen- 
cy, 1 January 1974—30 June 1974. Memorandum report. Airey, 
J.R.; Champagne, L.; Djeu, N.; Hancock, J.K.; Harris, N. (Towson 
Labs., Inc., Baltimore, Md. (USA)). Apr 1975. 156p. (NRL- 
MR—3005). NTIS $6.25. 

The ARPA-NRL Laser Program is concerned with the 
development of laser technology in three project areas: Chemical 
Infrared Lasers, Electrical Infrared Lasers and Electronic State 
Lasers. The Chemical Infrared Laser Program is focussed on DF- 
CO, supersonic transfer laser experiments designed to evaluate 
chemical augmentation of gas dynamic lasers. Augmentation has 
been observed but is limited by deactivation processes. The tem- 
perature dependence of energy transfer processes in CO, CO,, and 
N,O has been measured. The Electrical Infrared Laser Program 
has two primary projects, short-pulse CO, laser technology and 
electric-discharge gas dynamic lasers (EDGDL). The short pulse 
laser project has successfully been completed culminating in relia- 
ble 70 J single-pulse operation. A compact high-pressure e-beam- 
controlled CO, laser has been developed for the generation of 
picosecond laser pulses. Infrared fluorescence from HCI generated 
by energy transfer from vibrationally excited D2 has been mea- 
sured. 


14412 (AD-A—013878/4ST) Growth of doped and 
single crystal laser materials in the system (MF,)x.(YF;)(1-x). Final 
Mar 1973—Apr 1974. Balascio, J.F. (Isomet Corp., Spring- 
field, Va. (USA)). 23 May 1975. Contract F33615-73-C-5058. 
35p. NTIS $3.75. 
Laser host materials were grown in the CaF,-YF; and BaF,- 
YF, binaries. Two compositions in the former binary were found 
to be capable of producing single crystals: 9CaF,.YF, and 
CaF,.2.6YF;. The former possessed a fluorite structure and the lat- 
ter was indexed on a hexagonal unit cell. Trivalent and divalent rare 
earth-doped single crystals of these compositions were successfully 
grown. The necessary phase equilibria is presented and discussed. 
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14413 (AD-A—014355) EDL performance model. Part I. 
Theory and user's guide. Final report, 13 Sep 1974—30 Jun 1975. 
Thoenes, J.; Kurzius, S.C.; Pearson, M.L. (Lockheed Missiles and 
Space Co., Huntsville, Ala. (USA)). Jun 1975. Contract DAAHO3- 
78-C-0077. 124p. (LMSC-HREC-TR-D—390777). NTIS $5.25. 

A computer model has been developed to evaluate the ther- 
mophysical characteristics of an electron-beam sustained electric 
discharge excited continuously flowing CO, laser. The model in- 
cludes a detailed treatment of the cavity flow field, finite rate ex- 
citation-relaxation kinetics, electron-beam sustained discharge, and 
stable or unstable resonator optical cavity. The flow model is 
based on a finite-difference solution of boundary layer type conser- 
vation equations, treating either laminar or turbulent flows. Wave 
propagation is treated with a two-dimensional Fresnel Integral al- 
lowing the waves(s) to interact with the flowing gain medium. The 
result is a consistent, fully coupled theoretical model for continu- 
ous wave electron-beam sustained electric discharge lasers. 


14414 (AD-A—015070) LAMP user’s information. Volume II. 
Technical report, 8 Jul 1974—30 June 1975. McDanal, A.J.; Rat- 
liff, A.W.; Pearson, M.L. (Lockheed Missiles and Space Co., Hunt- 
sville, Ala. (USA)). Jun 1975. Contract DAAHO1-75-C-0033. 35p. 
(LMSC-HREC-TR-D—390853). NTIS $3.75. 

See also AD—784531 and Volume III, AD-A—015071. 

The objective of this document is to present the latest Laser 
and Mixing Program (LAMP) user information. During the con- 
tinuing development of LAMP, various modifications were made 
to increase its utility, efficiency, versatility and accuracy. Some of 
the modifications were of a purely mechanical nature; better cod- 
ing techniques, etc., while others involved refinement of various 
input quantities (mixing and kinetic rates) based upon correlation 
studies. Ancillary codes which were developed to expedite LAMP 
inputs and provide for easier data analysis (automatic plotting, 
etc.), are also described herein. This report is intended to be used 
with Technical Report RK-CR-74-13 (AD-784 531) ‘Analysis of 
Chemical Lasers -- Volume I -- Laser and Mixing Program 
(LAMP) Theory and User’s Guide,’ June 1974. 


14415 (AD-A—015071) LAMP reaction models for analysis of 

lasers. Technical report, 8 Jul 1974—30 Jun 1975. Kur- 
zius, S.C. (Lockheed Missiles and Space Co., Huntsville, Ala. 
(USA)). Jun 1975. Contract DAAHO1-75-C-0033. 77p. (LMSC- 
HREC-TR-D— 390852). NTIS $4.75. 

See also Volume II, AD-A—015070. 

Chemical kinetics inputs supporting numerical models 
developed for the evaluation of supersonic flow chemical laser per- 
formance are presented and discussed. The kinetics inputs are 
presented as fourteen state-of-the-art reaction models which have 
been developed explicitly for the LAMP computer code in the 
evaluation of HF/DF direct combustion and CO, transfer chemical 
laser systems of interest. 


14416 (AD-A—015935) Navier-Stokes solutions for chemical 
laser flows. Part I. Cold flows. Interim report. Kothari, A.P.; An- 
derson, J.D. Jr. (Maryland Univ., College Park (USA). Dept. of 
Aerospace Engineering). Jun 1975. SOp. (AE—75-6). NTIS $3.75. 

Detailed and accurate computational fluid dynamic 
techniques were applied to the solution of practical high energy 
laser flows. In particular, the complete Navier-Stokes equations are 
used to calculate the supersonic laminar mixing flows associated 
with HF chemical lasers. Multicomponent diffusion is treated in a 
detailed fashion. Solutions are obtained for ‘cold flows’, where the 
effects of chemical reactions and vibrational relaxation are not in- 
cluded. Although such a situation is purely artificial, the results do 
isolate some of the fluid dynamic aspects of chemical laser flows, 
and provide a set of data to be compared later with hot flow calcu- 
lations. These results also lend encouragement that solving chemi- 
cal laser flows by means of the complete Navier-Stokes equations 
is feasible. Finally, a set of numerical experiments using four dif- 
ferent time-dependent finite-difference schemes show that relative- 
ly minor changes in the differencing procedure can lead to major 
variations in the results. A modification of the well-known Mac- 
Cormack approach appears to be the best suited for mixing flows 
associated with chemical lasers. 


14417 (AD-A—016499) Multiple pulse laser. Final report, 
Apr 1972—Jul 1974. Dishington, R.H.; Gilbert, B.C.; Palmer, S.G. 
( gs Aircraft Co., Culver City, Calif. (USA). Laser Div.). May 
1974. Contract F33615-72-C-1521. 48p. NTIS $3.75. 

The techniques necessary to implement a multiple pulse 
laser were developed. The particular multiple pulse device chosen 
for the effort was a 1.06 micrometer, Nd:YAG, electro optically 
modulated laser that could generate bursts of | millijoule, Q- 
switched pulses at average rates up to 10 bursts per second. The 
pulses in each burst were to be 1 microsecond apart and a burst 
was to last for 100 microseconds. As a further goal, it was required 
that the bursts would be generated upon command using an exter- 
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nal trigger, and the first pulse of each burst should be transmitted 
not later than 3 to 5 microseconds after receiving the external 
trigger pulse. The baseline, guide system chosen is the TVR (Time 
Variable Reflection) cavity. Although TVR lasers had been built 
previously, the stringent requirements of the multiple pulse format 
demanded the solution of three major technical problems: Con- 
trolled pumping, high speed modulator driving, and modulator 
crystal acoustic damping. 


14418 (AD-A—016799) Monolithic laser. Annual technical re- 
port, 1 May 1974—30 Apr 1975. Blum, F.A.; Bellavance, D.W.; 
Campbell, J.C.; Doerbeck, F.H.; Lawley, K.L. (Texas Instruments, 
Inc., Dallas (USA). Central Research Lab.). Jul 1975. Contract 
N00014-73-C-0288. 53p. (TI—08-75-27). NTIS $4.25. 

The accomplishments of the second phase of the research 
program to develop the first prototype integrated optical trans- 
mitter are described. Extending the work of phase one on optically 
pumped mesa lasers, Ga(1-x)In(x)As (0 < or = x < or = 0.06) 
diode mesa lasers were developed. These homojunction devices are 
the first wavelength-tunable, monolithic electrical injection lasers 
and were operated between liquid nitrogen and room tempera- 
tures. Monolithic arrays of up to six mesa lasers were operated 
with all the lasers oscillating simultaneously. Laser characteristics, 
including emission spectra, power output, and threshold current 
densities, were measured in detail. Since these devices are 
homojunctions, their threshold current densities at room tempera- 
ture are very high and their efficiencies are low. To improve on 
these characteristics, development of single-heterostructure GaAs- 
Ga( 1-x)Al(x)As mesa lasers was begun. These devices will operate 
under pulsed drive currents with low threshold current densities at 
room temperature. Their development and integration with planar 
waveguides continues under phase three of the current contract. 
Finally, chemical etching of the mesa structures was explored as a 

ible alternative to growing the mesas. Preliminary encouraging 
results are given. 


14419 (AD-A—017179) Effect of high magnetic fields on the 
threshold of laser-induced gas breakdown. Button, E.J. (Air Force 
Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School of En- 
a. Feb 1975. 69p. (DS/PH—75-1). NTIS $4.50. 

esis. 

A quantum-rate analysis of laser-induced breakdown in deu- 
terium and helium gas was used to predict the dependence of the 
breakdown threshold intensity on gas pressure, laser pulse length, 
and the magnitude of an applied external magnetic field parallel to 
the direction of propagation of the laser beam. Diffusion, elastic 
and inelastic collisions, and multiphoton ionization of atomic and 
molecular states excited by electron impact were considered. 


14420 (AD-A—017217) Visible cw and long-pulse lasing in S 
II and S III. Final report, Aug 1971—Nov 1974. Dessert, R.A. (Air 
Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering). Dec 1974. 260p. (DS/PH—74-2). NTIS $9.00. 

The sulfur ion laser was investigated in three slotted-hollow 
cathode and two flowing positive column laser (PCL) configura- 
tions. Laser action was achieved only in the PCL configurations. In 
the 1.76-mm diameter x 500-mm long laser, true c-w operation 
was achieved on 9 green transitions in S II. Quasi-c-w operation in 
the PCL at 4-ms pulse lengths occurred on 15 S Il and 2 S Ill 
transitions covering the range from 4925 to 5819A. A new laser 
transition at 5011.6A in S II was discovered. Spontaneous and 
TEM, laser intensity vs. discharge current up to 17 amps were 
measured. Small signal gains were 40% to 60% per meter for the 
stronger lines. Optimum output mirror transmission was about 7% 
producing 250mW TEM, and 500mW multimode multiline power. 
Optimum operation was at 0.6 torr Ne buffer gas flowing over sul- 
fur crystals at 116C at 0.25 torr cc/sec. The excitation mechanism 
for the laser transitions is definitely by electron impact. Approxi- 
mate calculations suggest that the electron temperature may be 5 
to 10 eV and the order-of-magnitude cross section for direct elec- 
tron excitation of the 5454A upper level from the ground state of 
neutral S is 10-"’ to 10-"*cm?. 


14421 (AD-A—017791) Collisional studies of gaseous molecu- 
lar lasers. Technical report. Rabitz, H. (Princeton Univ., N.J. 
(USA). . of Chemistry). Nov 1975. Contract N00014-75-C- 
0478. 149p. (Pr—2). NTIS $6.00. 

Collisional relaxation studies under way at Princeton are 
reviewed. Three areas of research are involved: (1) vibration-trans- 
lation relaxation in He-CO; (2) rotation-translation relaxation in 
hydrogen; and (3) a stochastic theory for molecular collisions. 


14422 (AD-A—018983) Magneto-optic laser beam steering. 
Technical report, 1 Mar 1974—1 Mar 1975. Johansen, T.R.; 
Hewitt, F.G.; Krawczak, J.; Torok, E.J. (Sperry Univac, St. Paul, 
Minn. (USA). —_— Physics Lab.). Oct 1975. Contract F33615- 
74-C-1035. 74p. NTIS $4.50. 
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An effort to apply ene laser beam steering to 
laser recording has been conducted. approach is based on dif- 
fraction of laser beams by stripe domains which exist in bismuth 
terbium iron poe crystals (BiYbIG). The preparation of 
iYbIG crystals by liquid phase epitaxy is complicated by a sur- 
prisingly large thermal expansivity of the bismuth substituted gar- 
net. Special substrates, graded interfaces, top seeded rods, bulk 
crystals, and LPE on very thin (10 micrometer) substrates were 
tested as a means of crystal fabrication. LPE on very thin sub- 
strates appears to be the single best short term approach. With this 
method, lead free, crack free, high bismuth content garnets were 
for the first time grown by liquid phase epitaxy. At this time, high 
inductance (approximately 400 (mu)H) drive coils are required to 
generate the drive field. An azimuth scan uses a resonant circuit 
but requires a 25-30 Oe field for scan initiation and so wastes 
spots. The radial scan uses all of the spots but requires a broad 
band drive circuit which limits the number of lines available at 30 
frames per sec. When LPE BiYbIG crystals are prepared free of 
misfit dislocations by making the in-plane lattice match perfect, 
then the drive requirements will be reduced, and then all of the 
device goals of the laser recording application can be met or sur- 
passed with the magneto-optic beam steering approach. (GRA) 


14423 (AD-A—019535) Combustion dynamic processes as- 
sociated with advanced lasing systems. I. Kinetics and structure of 
the CS,/O, flame laser. Interim scientific report 1 Apr 1974—31 
— Culick, F.E.C.; Vetter, A.A. Oct 1975. 119p. NTIS 

A study of the interactions of chemical kinetics, relaxation 
processes, and low-speed fluid mechanics is presented for the 
deflagration of gaseous carbon disulfide and oxygen under condi- 
tions for which laser action has been demonstrated. A four-reac- 
tion branching chain reaction mechanism is deduced from experi- 
mental evidence and reaction rates to represent the chemical 
kinetics of CS,/O, combustion. This chain mechanism is used to 
explain some explosion phenomena and to obtain the initial condi- 
tions and initial chemical kinetics expected for the different types 
of CS,/O, chemical lasers. The dynamics of chemical population 
and relaxation, including selective depopulation, of the vibrational 
levels of CO are discussed. Three analytical methods are employed 
to solve the premixed laminar flame problem for the CS,/O, flame. 
Details are given for the multi-slit injector whose design allows 
complete control over mixing. Results for this burner and 
premixed configuration burners are discussed. CO emission spectra 
were taken from CS,/O, flames and the relative vibrational popula- 
tions determined. (GRA) 


14424 (AD-A—019631) Fluorine atom probe techniques for 
chemical lasers. Physical sciences research papers: Schlossberg, H. 
(Air Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 1 Oct 1975. 12p. (AFCRL-TR—75-0522; AFCRL- 
SRP—644). NTIS $3.50. 

The infrared absorption coefficient and Raman scattering 
cross sections of the fluorine atom triplet P(3/2) to triplet P(1/2) 
transition at 404/cm are estimated. The results are discussed in 
terms of probing fluorine atom concentrations in chemical lasers. 
It is shown that absorption and coherent anti-Stokes Raman scat- 
tering can give sensitivity better than 10° atoms/cm*. 


14425 (AD-A—019827) Study of optical masers. Final report, 
1 Jul 1972—30 Jun 1975. Burns, G.; Sorokin, P. (IBM Watson 
Research Center, Yorktown Heights, N.Y. (USA)). 1975. Contract 
DAHC04-72-C-0050. 9p. NTIS $3.50. 

The principal accomplishment reported is the development 
of tunable, coherent light sources, both in the infrared and the 
vacuum ultraviolet. For both frequency ranges, generation was ac- 
complished through four-wave parametric mixing, resonantly 
enhanced at the two-photon energy. In the case of the infrared 
generation, the tuning range finally achieved was 2-30 microme- 
ters. The vacuum ultraviolet tuning range realized was 1500- 
2000A, although light at discrete frequencies at still shorter 
wavelengths (3.g., 1278A) was also generated. (GRA) 


14426 (AD-A—020092) Co laser. Final technical report, 1 
Nov 1971—30 Jun 1975. Boness, M.J.W.; Center, R.E. (Avco- 
Everett Research Lab., Everett, Mass. (USA)). Jan 1976. Contract 
N00014-72-C-0030. 71p. NTIS $4.50. 

See also report dated Sep 1975, AD-A—016605. 

The main objective has been the investigation of 
the pulsed electrical CO laser to determine the relevant scaling 
parameters and usefulness of high-power CO lasers in systems ap- 
plications. Detailed description of the earlier work performed 
mainly on the 20 liter device is contained in previous reports. 
These include measurements of parametric multiline/multimode 
performance, medium homogeneity investigations and measure- 
ments of small signal gain. A detailed kinetic model of the CO 
laser was developed aad the predictions compared with the experi- 
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mental results. Results of similar measurements performed on the 
new 16 liter transverse flow device are presented. Major achieve- 
ments included operation at high power, high efficiency and with 
near-diffraction-limited beam quality. (GRA) 


14427 (AD-A—020482) I anic halogen oxidizer research. 
Annual report, 1 Jan—31 Dec 1975. Christe, K.O.; Schack, C.J.; 
Wilson, R.D. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). 26 Jan 1976. Contract N00014-70-C- 
0294. 50p. (R—9881). NTIS $6.75. 

Major breakthroughs were achieved in the field of NF,(+) 
chemistry and solid propellant’ NF;-F, gas generators for chemical 
HF-DF lasers. The novel concept of a self-clinkering NF;-F, 
generator, based on the new (NF,)2 SNF, salt, was developed, and 
a feasible method of producing (NF,), SnF, by metathesis was 
established. Work on the UV-photolysis of NF;-F,-Lewis acid 
systems resulted in an economic process for the production of pure 
NF,BF, on a pound scale, thus providing the material required for 
its development as a NF;-F, gas generator. The following novel 
NF,(+) salts have been synthesized: (NF,).SnF,, (NF,).GeF,, 
NF,SnF;, NF,GeF;, NF,PF,, NF,BiF,, and NF,Bi,F,,. These and 
some of the known NF,(+) salts have been or are presently being 
characterized. The concept of displacing NF; and F, from NF,BF, 
by low-melting eutectic mixtures was examined, and the syntheses 
of (NF, ).SiFg, NF,HF,, (N,F;)2GeFg, and N,F;B were attempted. 
Low-temperature UV-photolysis was also successfully applied to 
the synthesis of the novel dioxygenyl salt O,[GeF;-, which was 
thoroughly characterized. Evidence was obtained for a metastable 
gaseous species at room temperature containing an infrared active 
O-O multiple bond. An improved oxidizer for closed-cycle sub- 
marine propulsion systems was found and proposed to DARPA for 
further study. The fluorination of UF, and UO,F, to UF, by CF, 
was briefly investigated. Study of the PtF,-XeOF, reaction system 
and the crystal structure determination of (BrF,), GeF, was 
completed. (GRA) 


14428 (AD-A—021060) Unstable resonator mirror misalign- 
ment measurements. Final report 1 Jul 1972—30 Jun 1975. Arm- 
strong, J.J.; Dogliani, H.O. (Air Force Academy, Colo. (USA)). 
Jun 1975. 14p. (USAFA-TR—75-6). NTIS $3.50. 

Negative branch unstable resonators have the advantage 
over positive branch unstable resonators of not being as suscepti- 
ble to mirror misalignment effects. Specifically, as a negative 
branch resonator mirror is misaligned, the angle at which lasing 
ceases is significantly larger. The theoretical cease lasing angle is 
derived using ray optics. The experimental cease-lasing angle is 
found to lie between this theoretical angle and the ‘best case’ 
angle. (GRA) 


14429 (AD-A—021095) Canonical formulation for analysing 
multi-element unstable resonators. Technical report. Siegman, A.E. 
(Stanford Univ., Calif. (USA). Stanford Electronics Labs.). Aug 
1975. Contract N00014-67-A-0112-0044. 32p. (SU-SEL—75-042). 
NTIS $4.00. 

A simple but general formulation is developed for the 
unified analysis of many different varieties of unstable optical 
resonators. The analysis is carried out by expressing the Huygens 
integral equation for the resonator in terms of the round-trip ray 
matrix. Complex multi-element unstable resonators, unstable ring 
resonators, and unstable resonators with variable-reflectivity output 
mirrors can all be reduced to a single equivalent collimated-beam 
diffraction problem (stable resonators and lens systems can be 
similarly analysed). The essential assumptions in the analysis are 
that all elements in the resonator obey paraxial ray theory and that 
there is only one significant output coupler or limiting aperture per 
round-trip inside the resonator. The only parameters needed to 
describe an arbitrary unstable resonator in this formulation are the 
round-trip magnification M, the equivalent Fresnel number N sub 
eq or else an equivalent collimated Fresnel number N sub c * (2 
sq M/(sq M - 1)) N sub eq, and for variable-reflectivity mirrors a 
specification of the mirror reflectivity profile. (GRA) 


14430 (AD-A—021111) Study of magneto-optical and plasma 
effects in solids. Final report. Wolff, P.A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Physics). Jan 1976. 19p. NTIS 
$3.50. 

This grant has been concerned with the problems of in- 
frared generation and electron dynamics in solids. It was demon- 
strated that electron spins, in materials such as n-InSb, provide a 
strong nonlinearity for mixing laser beams. Two techniques for 
phase matching this interaction have been developed. In addition, 
these interactions have been used to study electron spin dynamics 
in semiconductors. Recently, it was shown that other Raman 

rocesses, such as plasmon and impurity scattering, can be used as 
infrared sources. In suitable materials, plasmon interactions reduce 
minority carriers to the 10-"* sec range - an effect which could 
serve as the basis for fast optical shutters. (Author) (GRA) 
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14431 (AD-A—021468) Investigations into the feasibility of 
high power laser window materials. Semiannual technical report No. 
2. Zar, J.L. (Avco-Everett Research Lab., Everett, Mass. (USA)). 
15 Oct 1975. Contract F19628-75-C-0066. 38p. NTIS $4.00. 

See also report dated 15 Apr 1975, AD-A—012290. 

The principal work described in this report is the comple- 
tion of a laser window test facility. It has been used to test the op- 
tical distortion of a diamond window while transmitting focused 
radiation from a 10.6 micrometers laser. The continuous power ex- 
ceeded 18 kilowatts. The average intensity over the focal spot is 
estimated to be 2,500,000 W/cm?. The optical distortion produced 
in the windows was measured with an interferometer and found to 
be 1/2 visible light fringe or less. Some of the other results 
described in this report are the calibration of the laser window test 
facility, the measurement of the 10.6 micrometer, cw beam intensi- 
ty profile at various distances from the mirror focus, a description 
of the calorimeter used to measure power, a description of the 
holder used to position and cool diamond windows, measurement 
of the absorption of two diamond plates that have been tested as 
windows. (GRA) 


‘ ‘\ 
14432 (AD-A—021513) High efficiency, unstable resonator, 
dye laser module. Final technical report. Ewanizky, T.F. (Army 
Electronics Command, Fort Monmouth, N.J. (USA)). Feb 1976. 
21p. (ECOM—4388). NTIS $3.50. 

The performance characteristics of an unstable resonator, 
rhodamine 6G dye laser module were measured and analyzed. 
Spectral conversion efficiency of excitation by the second-har- 
monic of a 10 pulse per second, Q-switched Nd:YAG laser to yel- 
low-green dye laser emission exceeded 40 percent. Beam quality of 
the dye laser emission was measured to bé within two-times dif- 
fraction limited. (GRA) 


14433 (AD-A—021780) DARPA-NRL laser program: semian- 
nual technical report to Defense Advanced Research Projects Agen- 
cy. Interim report, 1 Jan 1975—30 Jun 1975. (Naval Research 
Lab., Washington, D.C. (USA)). Feb 1976. 113p. (NRL- 
MR—3217). NTIS $5.50. 

The DARPA-NRL Laser Program is concerned with the 
development of laser technology in three project areas: chemical 
infrared lasers, electrical infrared lasers and electronic-state lasers. 
The chemical infrared laser program includes studies of pulsed 
HCI laser systems and molecular energy transfer processes. Several 
chlorinated hydrocarbons have been identified as attractive 
chlorine sources for HCI lasers based on the Cl + HI reaction. 
Vibrational relaxation rates for the CO laser and the potential D, 
yields HCI V-V transfer laser system have been measured. The 
electical infrared program emphasizes electric-discharge gasdynam- 
ic lasers and electron-beam pumping of potential laser systems in 
the mid infrared. Studies of the D, yields HCI system have been 
continued along with detailed measurements of the discharge and 
flow characteristics. The D,-CO, laser system previously 
discovered has been found to have comparable efficiency to the 
N,-CO, EDGDL. A number of excitation approaches are being 
evaluated for application to electronic state lasers. Discovery of 
the XeBr laser as a result of electron-beam excitation of Xe/Br, 
mixtures has led to the rare-gas halide laser systems. Successful 
transverse excitation of copper chloride offers promise as a more 
efficient copper vapor laser. Electrical and optical pumping 
schemes to extend the range of operation of the previously re- 
ported Hg vapor laser are described. (GRA) 


14434 (AD-A—021995) Tunable far-infrared and submillime- 
ter sources. Final technical report. Lax, B. (Massachusetts Inst. of 
Tech., Cambridge (USA). Francis Bitter National Magnet Lab.). 
1975. Contract N00014-67-A-0204-0071. 18p. NTIS $3.50. 

The work done towards the development of tunable submil- 
limeter and far infrared (FIR) radiation sources is summarized. 
The principle of noncollinear phase-matched difference-frequency 
optical mixing of two laser beams was developed for the genera- 
tion of FIR radiation. Using this technique the authors demon- 
strated wide range of tunability of FIR from about 70 micrometer 
to several mm by mixing two grating-tuned pulsed TEA CO, laser 
beams in a crystal of GaAs. New noncollinear ‘folded’ geometries 
were considered and used to increase the mixing efficiency. In ad- 
dition to the pulsed system, the authors also demonstrated for the 
first time narrow bend cw generation of FIR tunable over the same 
wavelength region. In the last year additional improvements and 
modifications have been made in both the pulsed and cw systems. 
(GRA) 


14435 (AD-A—022044) Nitrogen ion laser. Semi-annual 
technical report No. 1, 1 Jul—31 Dec 1975. Collins, C.B. (Texas 
Univ., Dallas (USA). Richardson Center for Advanced Studies). 
31 Dec 1975. Contracts N00014-76-C-0174;N00014-67-A-0310- 
0007. 73p. (UTDP-ML—04). NTIS $4.50. 

Rept. No. 7 on Contract N00014-67-A-0310-0007. See also 


Pp 
report dated | Oct 1974, AD-A—002484. 
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The characterization and thermal scaling of the nitrogen ion 
laser pumped by charge transfer from He,sub+/ reported. Intense 
laser emission in the violet at 427 nm has been observed and 
found to have a linewidth less than 0.3 A. The pumping ion, 
He,/sub+/ produced by discharge of a fast-pulsed electron beam 
gun, APEX-1, into several atmospheres of a mixture of helium and 
nitrogen. Excitation current densities ranged from 1.1 to 2.5 cm? 
at | MV over a | x 10 cm transverse geometry. Thermal scaling of 
the laser has been investigated and a strong inverse dependence of 
laser output on gas temperature was observed. Quasi-cw operation 
was achieved under these conditions suggesting that much longer 
output pulses might be obtained with an e-beam pulse of greater 
duration. (GRA) 


14436 (AD-A—022454) HF/DF pulsed chemical laser device. 
Final report. Parker, J.V.; Stephens, R.R.; Hess, L.D. (Hughes 
Research Labs., Malibu, Calif. (USA)). Mar 1976. Contract 
F29601-73-C-0119. 125p. NTIS $6.00. 

A 2-liter subsonic-flow HF chemical laser has been con- 
structed to evaluate the performance of the H,-F,-He system at 
high pressures and to investigate the problems associated with 
repetitive pulsing. While operating in the single-pulse mode at F, 
dissociation levels of 0.1 to 0.2 percent, output energies of 8 to 12 
J/1-atm have been obtained at 120 to 250 torr with electrical effi- 
ciencies of 80 to 120 percent. Operation at pressure in excess of 
500 torr was also obtained with reduced electrical efficiency. Com- 
parisons of experiment with theory show significant discrepancies 
in laser energies and pulse lengths at low dissociation levels. The 
indications are that deactivation of the higher vibrational states of 
HF may be considerably faster than is currently assumed. Studies 
of combustion phenomena in representative laser mixtures indicate 
that the equilibrium flame velocities are <25 m/sec and that the 
propagation of detonation waves may be stopped by several layers 
of fine mesh screen. Studies of the medium quality show no signifi- 
cant density disturbances for times <5 Mus after initiation, indicat- 
ing that operation with short laser pulses will produce good beam 
quality. Measurements of the laser cavity clearing time indicate 
that the device could be pulsed at rates in excess of 100 Hz with 
only minor modifications. (GRA) 


14437 (AD-A—022570) Analytical investigations of the near 
Fresnel and Fraunhofer zones for a laser beam. Final report, 16 
Jun—31 Dec 1975. Wolf, E. (Rochester Univ., N.Y. (USA). Dept. 
of Physics and Astronomy). Jan 1976. 14p. NTIS $3.50. 

Research carried out under Grant DAHC04-75-G-0195 is 
described. It deals with the following subjects: energy transfer by 
electromagnetic radiation; spectral correlations and cross-spectral 
purity of light; properties of laser fields; and the phase problem of 
coherence theory. Abstracts of two publications emanating from 
this research are included. (GRA) 


14438 (AD-A—022828) Ir window studies. Final report, 1 Sep 
1974—31 Aug 1975. Kroger, F.A.; Marburger, J.H. (University of 
Southern California, Los Angeles (USA). Electronic Sciences 
Lab.). 30 Sep 1975. Contract F19628-75-C-0080. 136p. NTIS 
$6.00. 

The results of a variety of studies of ir window materials 
and systems performed at the University of Southern California 
during 1974—1975 are presented. The studies fall under three 
categories: (a) ir window material characterization, (B) window 
failure mechanisms, and (C) window system evaluation. Projects 
under A include applications of scanning cathodoluminescence 
microscopy, thin foil transmission electron microscopy, and ir ab- 
sorption spectroscopy to window materials characterization. 
Emphasis was on semiconductor materials, including ZnSe, CdTe 
and GaAs. Measurements of strain optic coefficients were per- 
formed on GaAs, and the temperature and frequency dependence 
of the refractive index of ZnSe was determined precisely. A sur- 
face acoustical wave technique for distinguishing between bulk and 
surface absorption was perfected and applied to uncoated KCI win- 
dow samples. (GRA) 


14439 (AD-A—022857) Ternary flame study of selected oxides 
for chemical laser potential. Final report. Luria, M.; Eckstrom, 
D.J.; Benson, S.W. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). Mar 1976. Contract F29601-74-C-0071. 121p. NTIS 
$5.50. 

The results of a study investigating the potential of alkali- 
polyhalide-oxidizer ‘ternary’ flames for producing visible chemical 
lasers are discussed. The experimental program was satisfactorily 
carried out after development of a heat-pipe-oven reactor that 
produced a uniform, static, known concentration of alkali metal 
vapors. Visible photon yields and, in some cases, excited-state dis- 
tributions were determined from both molecular and atomic alkali 
emission for a number of polyhalide-alkali-oxidizer combinations 
and experimental conditions. From these results, excitation 
mechanisms and energy transfer processes taking place in the ter- 
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nary flame environment were deduced. Appendixes A through D 
are independent articles which detail the experiment, the observa- 
tions, and the deductions concerning the reactions studied. (GRA) 


(AD-A—023068) Research on materials for high- 
laser windows. Final report, 1 May 1972—30 Apr 1975. Grant, 
N.J.; Bowen, H.K.; Cannon, R.M.; McClintock, F.A.; Pelloux, 
R.M.N. (Massachusetts Inst. of Tech., Cambridge (USA). Center 
for Materials Science and Engineering). Dec 1975. Contract 
F19628-72-C-0304. 324p. NTIS $9.75. 

Research is reported on the following topics: substructure 
formation in hot forged KCl and KBr; impurity drag theory in 
grain boundary migration of KCl; space oat contribution to 
grain boundary diffusion; design of laser windows using flaw analy- 
sis; (statistical determination of surface flaw density in brittle 
materials, users manual for flaw statistics program; generation of 
g(S) curves, proof testing of brittle materials by thermal shock); 
fracture toughness and fatigue; and transmission electron 
microscopy of alkali halides. Resultant publications and theses are 
described. (GRA) 


14441 (AD-A—023460) Casting of halide and fluoride alloys 
for laser windows. Final report. Newberg, R.T.; Pappis, J. 
(Raytheon Co., Waltham, Mass. (USA). Research Div.). 15 Feb 
1976. Contract F19628-74-C-0148. 133p. (S— 1963). NTIS $6.00. 

The problem of residual strain in castings of alkali halides 
(KCI and SrCl,-doped KCl) and alkaline earth fluorides (CaF, and 
SrF,) has been overcome by the development of proper annealing 
and slow cooling procedures. Semiquantitative analysis of absorp- 
tion coefficients and scattering centers (produced during improper 
casting and annealing procedures) has shown a correlation 
between the two for both the halides at 10 micrometers and 
fluorides at 5.25 micrometers. Consistently high quality castings of 
both CaF, and SrF, have been fabricated regardless of the starting 
materials. The dependence of fracture strength on both surface 
oe and annealing history is evidence that fracture for the 

uorides is determined by surface and/or edge flaws. (GRA) 


14442 (AD-A—023993) Two-mirror alignment system. 
Technical report. Albers, C.J. Jr. (Naval Surface Weapons Center, 
Silver Spring, Md. (USA)). 1 Sep 1975. S4p. 
(NSWC/WOL/TR—75-136). NTIS $4.50. 

An alignment system consisting of two servoed mirrors is an 
essential part of many laser systems. The function of these two- 
mirror alignment systems is to maintain the laser beam fixed in 
position and direction at some reference plane. Here, an in depth 
analysis of the staircase configuration is reported. Even with the 
restriction to the staircase configuration, the analysis is quite 
general since the configuration is not restricted to the case for 
which the exit beam direction is parallel to the input beam 
direction. In addition, the effects of various placements of the sen- 
sors is considered. It is found that, in general, the error signals are 
not directly proportional to the laser beam position and direction 
variables at the output of the alignment system. This can have im- 
portant consequences for system specification and design. The 
control system aspects covered are stability, error signal derota- 
tion, and decoupling. Examples are given. (GRA) 


14443 (AD-A—.024018) Low-absorption laser windows. Semi- 
annual re No. 1, for ending 31 Dec 1975. Klein, P.H. 
(Naval Research Lab., Washington, D.C. (USA)). Apr 1976. 39p. 
(NRL-MR—3266). NTIS $4.00. 

This semiannual report summarizes work by NRL under 
ARPA Order 3066. Improvements have continued in methods for 
preparation, surface finishing, and characterization of low-loss 
laser-window materials. Calorimetric absorption studies included 
measurements of eight alkali and alkaline earth halides at 1.06 
micrometers and of calcium fluoride, zinc selenide, and several al- 
kali halides at 2.7, 3.8, and 10.6 micrometers. Adequate surface 

reparation virtually eliminates detectable surface absorption. Car- 
n tetrachloride is the most effective reactive halide for purifica- 
tion of potassium bromide. A polishing method ous to that 
for KCI was found effective for KBr, resulting in pit-free surfaces 
stable to room air for over a week, ially for surfaces remote 
from cleavage planes. Appended to this report is an abstract of a 
inpapenmneas. paper which compares crack propagation in alkali 
halides with that in alkaline earth fluorides. Future studies (for 
which some crystals have been prepared) will involve purification 
of strontium fluoride, additive strengthening of potassium chloride 
4 —_— bromide, and testing of an evacuated calorimeter. 
( ) 


14444 (AD-A—024211) Airborne laser laboratory exhaust 

channel acoustic analysis. Final report, Jan 1974—Jul 1975. 

Conner, W.R. (Air Force Flight Dynamics Lab., Wright-Patterson 

ap Ohio (USA)). Feb 1976. 90p. (AFFDL-TR—75-149). NTIS 
.00. 
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A wind tunnel investigation was performed to determine the 
acoustic characteristics of two alternative exhaust channel configu- 
rations for the Airborne Laser Labratory (ALL) gasdynamic laser. 
Models of the rectangular opening cavities were ex to exter- 
nal flow in the Mach number range of 0.40 to 0.85 under the no- 
exhaust flow condition. Several shallow cavity resonance 
phenomena were identified in addition to both open and closed 
organ pipe deep cavity resonances. Both porous fence and low 
mass flow rate front lip blowing were found to be effective ‘in 
resonance suppression. (GRA) 


14445 (AD-A—024259) Frequency tunable laser sources. 
Final report, 1 Feb 1975—31 Jan 1976. Coleman, P.D. (Illinois 
Univ., Urbana (USA). Electro-Physics Lab.). 23 Feb 1976. 104p. 
(UILU-ENG—76-2539). NTIS $5.50. 

See also report dated Mar 1974, AD—783179. : 

Research done on (a) the study of guided waves in dielec- 
tric waveguides in the far IR along with prism and grating 
couplers, (b) the exploratory study of tunable laser signals in the 
far IR via collisionally broadened gain curves, (c) the development 
of inexpensive (approximately 1K$) IR lasers for optical pumping 
of molecules and (d) the study of tunable IR signals via coherent 
scattering from polariton modes in semiconductor crystals is sum- 
marized. (GRA) 


14446 (AD-A—024492) Self-phase modulation: a _ review. 
Technical research report. Bobb, L.C.; Kramer, K. (Frankford Ar- 
senal, Philadelphia, Pa. (USA)). Jan 1975. 16p. (FA-TR—75074). 
NTIS $3.50. 

When a highly intense light pulse propagates through a 
medium, the electric field of the pulse can alter the index of 
refraction, which in turn, affects the propagation of the pulse. The 
time dependent index changes the phase of the wave which 
changes the temporal and spectral characteristics as well. The 
spectral broadening which occurs is called self-phase modulation 
or super broadening. There are a number of mechanisms which 
can contribute to the index variation: (1) direct electronic cloud 
distortion, (2) molecular reorientation, (3) molecular redistribu- 
tion, and (4) librational motion of molecules. In the report self- 
phase modulation (SPM) is reviewed. A brief background is given 
and the process is described from a theoretical and experimental 
point of view. (GRA) 


14447 (AD-A—025004) Metal vapor visible laser kinetics pro- 
gram. Semi-annual technical report, Sep 1975—Feb 1976. Trainor, 
D. (Avco-Everett Research Lab., Everett, Mass. (USA)). Apr 
1976. Contract N00014-75-C-0061,. 26p. NTIS $4.00. 

The objective of this program is to investigate experimen- 
tally and theoretically the important kinetic rate processes per- 
tinent to the development of a high power visible laser. This 
research consists of three tasks. (GRA) 


14448 (AD-A—025145) High energy laser test support equip- 
ment beam d ic program. Final report, Aug 1974—Jul 1975. 
Phillips, R.C. (TRW Systems Group, Redondo Beach, Calif. 
(USA)). 28 Jul 1975. Contract DAAHO1-75-C-0023. 93p. 
(TRW—27166.4721-11). NTIS $5.00. 

A twelve-month program has been conducted to develop an 
optical diagnostic device for measuring the quality and jitter of a 
high energy laser beam. The beam diagnostic device developed 
consists of two sets of variable frequency, electromechanical scan- 
ners mounted in an orthogonal configuration, such that scans can 
be taken of a focused beam in both X and Y directions. The 
scanning system, its tracking of the beam centroid, data acquisi- 
tion, and beam quality and beam jitter calculations are controlled 
by a PDP/8e minicomputer. A fully computer-controlled system 
has been found to be essential, since a large quantity of data is 
required for determination of beam quality and beam 
jitter/wander. The breadboard device was fabricated and assem- 
bled and underwent preliminary testing and checkout in the 
laboratory using a HeNe laser. Following this, the device was 
moved to the Capistrano Test Site for design verification testin 
using a chemical laser. A hot firing was conducted on 6 June 197 
with the diagnostic device operating under full computer control. 
All expected data were obtained. (GRA) 


14449 (AD-A—025338) Optics research: 1975:2. Semiannual 
technical summary 1 Jul—31 Dec 1975. Rediker, R.H. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 31 
Dec 1975. Contract F19628-76-C-0002,. 28p. NTIS $4.00. 

See also report dated 30 Jun 75, AD-A020 339. 

Contents: Laser technology and propagation - A. Propaga- 
tion--(Laboratory experiment on phase correction for thermal 
blooming, Phase compensation for multiple-pulse thermal bloom- 
ing, Phase compensation for turbulence, Fog hole boring and 
propagation study), B. Pollution studies - Atmospheric CO moni- 
toring over long paths in the 1975 regional air pollution study 
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(RAPS) in St. Louis--(Introduction, Site 108 - Granite City, Il- 
linois, Site 105 - Downtown St. Louis, Missouri). (GRA) 


14450 (AD-A—025404) EDL performance model. Part III. 
Analysis of closed cycle electron-beam sustained CO2 EDL with air 
contaminant. Technial report, 16 Jul 1975—10 May 1976. 
Thoenes, J.; Kurzius, S.C. (Lockheed Missiles and Space Co., 
Huntsville, Ala. (USA)). May 1976. Contract DAAHO03-75-A- 
0040. 101p. (LMSC-HREC-TR-D—496800). NTIS $5.50. 

See also Part 1, AD-A—014355. 

A computer model has been developed and applied to eval- 
uate the characteristics of continuously flowing CO2 electron- 
beam sustained electric discharge lasers. The model contains a 
detailed treatment of the cavity flow, finite rate excitation-relaxa- 
tion kinetics, electron beam and electric discharge including the 
effects of gas recirculation and air contamination. Wave propaga- 
tion is treated with a two-dimensional Fresnel integral method al- 
lowing laser radiation to interact with the flowing gain medium. 
Predicted performance levels show generally good agreement with 
experimental results. (GRA) 


14451 (AD-A—025487) Coating science and technology. Final 
report 2 Jan—30 Nov 1975. Knox, B.E.; Vedam, K. (Pennsylvania 
State Univ., University Park (USA). Materials Research Labs.). 
Mar 1976. Contract F19628-75-C-0110,. 88p. NTIS $5.00. 

The objective of this research was to develop a thorough 
understanding of films applied as coatings on materials transparent 
to 10.6 and 3-5 micrometer radiation. The approach included the 
preparation of films by sputtering or ion-plating, chemical and 
physical vapor deposition, and plasma polymerization. The materi- 
als studied were CdTe and Ge. New efforts to deposit tetrahedral 
carbon films were also included. Characterization techniques for 
the coatings included infrared spectrometry, laser-Raman spec- 
trometry, ion scattering spectrometry, Auger electron spec- 
trometry, scanning electron microscopy, x-ray diffraction, x-ray 
emission analysis, ellipsometry, and durability tests. The prepara- 
tion of cadmium telluride films by sputter deposition was 
thoroughly investigated. Optical absorption studies were conducted 
with CdTe films deposited on KCI substrates. The oxidation of ger- 
manium films sputter-deposited on KCI substrates was investigated. 
These studies will be used to provide guidelines for the selection of 
the best materials, processes and process controls for the produc- 
tion of good optical coatings for infrared components. (GRA) 


14452 (AD-A—025648) Development and application of a low 
cost gas dynamic laser test facility. Final report. Tennant, R.A.; 
Vargas, R.; Knoke, G.S.; Ortwerth, P.J. (Air Force Weapons Lab., 
Kirtland AFB, N.Mex. (USA)). Mar 1976. 76p. (AFWL-TR—75- 
268). NTIS $5.00. 

The design, instrumentation and operation of two intermit- 
tent facilities for Gas Dynamic Laser research are described. Inter- 
mittent facilities have the attractive characteristics of very low 
cost, configuration flexibility, and ease of conducting tests with a 
large dynamic range of initial conditions. The kinetics of vibra- 
tional freezing in gas dynamic laser nozzles was studied. Small 
signal gain, static temperature, pressure and Mach number were 
measured downstream of the nozzle exit. Results for different mix- 
tures, total temperatures, and area ratio changes are presented. 
Results of a research program to study the effects of contraction 
ratio, length, and wedge angle on the performance of a vane dif- 
fuser are presented. The effects of promoting early boundary layer 
transition are shown to be important in vane diffusers. A separate 
study was performed to determine the effects of impulsive starting 
vane diffusers compared with quasi-steady starting. The results 
conclusively show no change of start or unstart performance due 
to impulsive operation. (GRA) 


14453 (AD-A—025658) An investigation of the degradation of 
a laser beam by high intensity turbulence. Doctoral dissertation. Cu- 
dahy, G.F. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering). 26 May 1976. 178p. (DS/AE—76- 
1). NTIS $7.50. 

The intensity reduction of the far field central spot formed 
by a collimated laser beam traversing intense turbulence was cor- 
related with the statistical behavior of the refractive index pertur- 
bations causing the intensity reduction. An analytical method to 
predict the intensity degradation using readily measurable statisti- 
cal turbulence parameters was developed. An experiment to mea- 
sure the actual far field central spot intensity reduction and the 
temperature and velocity perturbations causing that reduction was 
conducted. A one by ten centimeter nozzle with laminar, uniform 
velocity/temperature profile exhaust air created the turbulence. A 
He-Ne laser with 50.0, 26.8 and 11.0 mm diameter beams and a 
He-Cd laser with 50.0, 26.0 and 12.3 mm diameter beams were 
used. The actual far field central spot intensities were measured. 
The average difference between the experimentally and analyti- 
cally determined far field degraded intensities was less than two 
percent. (GRA) 
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14454 (AD-A—025659) Parametric analysis of laser target 
designators for airborne applications. Master's thesis. Hardin, B.L. 
(Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). 
School of Engineering). Dec 1975. 102p. (GEP/PH—75D-17). 
NTIS $5.50. 

Laser target designator performance criteria are established 
from past Pave Way program - related mission analyses. With 
these criteria as performance standards, parametric design studies 
are performed in four areas of investigation - laser resonators, 
flashlamps, coolant systems, and Q-switches. These parametric stu- 
dies are combined with other design factors and a complete laser 
target designator integration is postulated. After describing 
methods for designing a laser resonator with beam divergence 
being the motivating factor, best choices of flashlamps, coolant 
systems, and Q-switches are substantiated. These choices are as 
follows: flashlamp - krypton for less than 10 J/p and xenon for 
greater than 10 J/p; coolant system - liquid to air heat exchanger 
using ethylene glycol/distilled water; and Q-switch - LiNbO3. 
These approaches along with other design factors are summarized 
and integrated into one optimum design taking into account cost- 
effectiveness, reliability, maintainability, and producibility. (GRA) 


14455 (AD-A—025673) A study of boundary layer and mass 
bleed in a short length supersonic diffuser for a gas dynamic laser. 
Master's thesis. Habel, P.G. (Naval Postgraduate School, Mon- 
terey, Calif. (USA)). Mar 1976. 114p. NTIS $5.50. 

The effect of boundary layer and mass bleed on the starting 
(i.e., establishment of supersonic flow) and running of a short 
length supersonic diffuser for a gas dynamic laser was studied. A 
one-dimensional diffuser geometry which diffused the flow by an 
isentropic turn was laid out by the method of characteristics. Ex- 
tensive boundary layer bleed holes and slots were incorporated in 
the diffuser walls. Self-actuating, one-way valves installed in the 
walls bled excess flow during starting. Schlieren flow visualization 
was obtained through opposite glass diffuser walls. The diffuser 
was started and Mach 3.5 flow established in a diffuser with a con- 
traction ratio of 1.69. This geometry would not start without utiliz- 
ing boundary layer and mass bleed. A mode of operation called 
self bleed was discovered. The lower static pressure in the diffuser 
entrance, via suitable ducting, was used to bleed the boundary 
layer in the diffuser throat. This method reduced the minimum 
operating stagnation pressure 17.0% without utilizing vacuum 
tanks or pumps. Testing confirmed that boundary layer bleed in 
the diffuser throat significantly lowers operating stagnation pres- 
sure. (GRA) 


14456 (LA—6493-MS) Gain uniformity in large-aperture elec- 
tron-beam-stabilized CO, amplifiers. Leland, W.T.; Kircher, M.J. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract 
W-7405-Eng-36. 9p. Dep. NTIS $3.50. 

A calculational approach was developed to predict gain dis- 
tribution in large-aperture electron-beam-stabilized CO, laser am- 
plifiers. An analysis is made for a unit 35 x 35 cm in area and 2 m 
long. Results are compared with experimental measurements. 


14457 (N—75-33387) Improved semi-conductor laser device, 
operating, at room temperature, with an array of three lasers in the 
spatially coherent, free running mode. Final report. Rutz, E.M. 
(IBM Federal Systems Div., Gaithersburg, Md. (USA)). 30 Jul 
1975. Contract NAS8-30543. 114p. (NASA-CR— 143960). NTIS 
$5.50. 

The peak pulse power was increased by operating an array 
of three homostructure GaAs lasers in the laser device. A spatial 
filter in the laser device selects the spatially coherent, free running 
mode. The optical peak power is 5 watts, which is three times the 
peak power of a single laser in the array. The far-field distribution 
of the three laser array is a single Gaussian beam of spatial 
coherence without side lobes or grating lobes. The length of the 
optical pulses of spatial coherence was increased to 200 ns by im- 
proved heat transfer from the p-n junctions of the lasers to the 
metal housing of the pulse transformer, and by doubling the core 
area and increasing the turns of the primary windings of the pulse 
transformer. The mechanical stability of the laser dee was im- 
proved and the transition from mechanical alignment to electro- 
mechanical alignment control, was facilitated. (GRA) 


14458 (N—76-11422) Supersonic CO electric-discharge lasers. 
Semiannual progress report, 1 May—31 Oct 1975. Hason, R.K.; 
Mitchner, M.; Stanton, A. (Stanford Univ., Calif. (USA). High 
Temperature Gasdynamics Lab.). 31 Oct 1975. 28p. (NASA- 
CR—145688). NTIS $4.00. 

Laser modeling activity is described which involved addition 
of an option allowing N, as a second diatomic gas. This option is 
now operational and a few test cases involving N,/CO mixtures 
were run. Results from these initial test cases are summarized. In 
the laboratory, a cw double-discharge test facility was constructed 
and tested. Features include: water-cooled removable electrodes, 
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O-ring construction to facilitate cleaning and design modifications, 
increased discharge length, and addition of a post-discharge obser- 
vation section. Preliminary tests with this facility using N, yielded 
higher power loadings than obtained in the first-generation facility. 
Another test-section modification, recently made and as yet un- 
tested, will permit injection of secondary gases into the cathode 
boundary layer. The objective will be to vary and enhance the UV 
emission spectrum from the auxiliary discharge, thereby influenc- 
ing the level of photoionization in the main discharge region. 
(GRA) 


14459 (NTIS/PS—76/0122) Electron beam semiconductor 
devices (citation from the NTIS data base). Report for 1964—Jan 
1976. Reed, W.E. (National Technical Information Service, 
Springfield, Va. (USA)). Mar 1976. 54p. NTIS $25.00. 

Supersedes NTIS/PS—75/190. See also NTIS/PS—76/0123. 

Federally-sponsored research reports are cited which cover 
the design, development, fabrication, and application of electron 
beam semiconductor devices. Applications include amplifiers, 
pulse generators, image tubes, switches, and electron beam 
memory devices. (This updated bibliography contains 49 abstracts, 
11 of which are new entries to the previous edition.) (GRA) 


14460 (NTIS/PS—76/0123) Electron beam semiconductor 
devices (citations from Engineering Index). Report for 1970-1975. 
Reed, W.E. (National Technical Information Service, Springfield, 
Va. (USA)). Mar 1976. 59p. NTIS $25.00. 

See also NTIS/PS—76/01 22. 

The bibliography cites worldwide research on the design, 
development, fabrication, performance, and application of electron 
beam semiconductor devices. Applications include amplifiers, 
image tubes, memory devices, pulse generator, and electron beam 
pumped semiconductor lasers. (Contains 55 abstracts) (GRA) 


14461 (NTIS/PS—76/0428) Light detection and ranging 
(LIDAR). Volume 1. 1964—1974 (a bibliography with abstracts). 
Report for 1964—1974. Smith, M.F. (National Technical Informa- 
oo Service, Springfield, Va. (USA)). Jun 1976. 18lp. NTIS 
$25.00. 

This bibliography is divided into two sections. The design 
and theory of LIDAR systems and components are discussed in the 
first section, including the development of special laser systems. 
The second section presents topics on LIDAR applications such as 


aircraft landing visibility, atmospheric sounding, air pollution de- 
tection, and tracking. (This updated bibliography contains 176 ab- 
Stracts, none of which are new entries to the previous edition.) 
(GRA) 


14462 (NTIS/PS—76/0429.) Light detection and ranging 
(LIDAR). Volume 2. 1975—April 1976 (a bibliography with ab- 
stracts). Report for 1975—Apr 1976. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Jun 1976. 
82p. NTIS $25.00. 

Supersedes NTIS/PS—75/402, and COM—73-11719. 

The majority of studies are concerned with LIDAR applica- 
tions such as atmospheric sounding, atmospheric visibility, at- 
mospheric transmissivity, air and water pollution detection, person- 
nel and vehicle detection and tracking. Research on components 
such as lenses, lasers and adaptive optics are also included. (This 
updated bibliography contains 77 abstracts, 63 of which are new 
entries to the previous edition.) (GRA) 


14463 (PB—252677) Laser attenuators for the production of 
low power beams in the visible and 1.06 micron regions. Final re- 
port. Danielson, B.L.; Beers, Y. (National Bureau of Standards, 
Boulder, Colo. (USA). Inst. for Basic Standards). Jan 1976. Con- 
. tract CCG-74-92. 28p. (NBS-TN—677). NTIS $4.00. 

Sponsored in part by meme Guidance and Metrology 
Center, Newark Air Force Station, Ohio. 

Some methods are investigated for the accurate attenuation 
of laser beams to very low levels; approximately 10-''. This work 
was done at 1.06 and .6471 yu, but the conclusions are applicable 
throughout the visible region as well. Two t of devices are 
considered; wedged beam splitters and neutral density filters. The 
theory of the attenuation of a wedged beam splitter is described 
and some of the errors associated with these devices are discussed. 


(UCID—17237) Preliminary study of the recycling of 

spent gases from the iodine laser. Pearson, R.K. (ed.). (California 

iv., Livermore (USA). Lawrence Livermore Lab.). 10 Sep 
1976. Contract W-7405-ENG-48. 27p. Dep. NTIS $4.00. 

A process is proposed for recycling the spent gases from the 
iodine laser. Using a simplified form of this process, a preliminary 
estimate of the energy cost to recycle the perfluoroisopropyliodide- 
argon gas mixture used as the laser medium in the iodine laser was 
made. If r is defined as the ratio of the recycling energy to the out- 
put energy of the laser, a figure of 70 is arrived at for the most op- 
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timistic conditions and 160 for the most probable conditions. A 
major portion of the energy necessary for recycling is consumed in 
the synthesis of the perfluoroiodide compound. An estimate of the 
cost to replace the lost perfluoroiodide, if purchased, is from $2.4 
to 10 million per year, based on a continuous operation at the 
100-kJ laser power level. 


14465 (UCRL—52149) Computerization of roscopic con- 
stants for selected heteronuclear diatomic molecu Henry, E.A.; 
Hampel, V.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 6 Oct 1976. Contract W-7405-ENG-48. 25p. 
Dep. NTIS $3.50. 

A computerized data base of spectroscopic constants for ap- 
proximately 160 selected heteronuclear diatomic molecules was 
developed using data on more than 1000 molecular levels prepared 
by S. N. Suchard. These data are of potential use for laser applica- 
tion. The MASTER CONTROL data-base management system is 
used. These computerized spectroscopic constants can be 
requested from the ERDA Computer Program Exchange and Infor- 
mation Center of the Argonne National Laboratory or from the 
National Technical Information Service of the U.S. Department of 
Commerce. 


14466 SHIVA £-rod amplifier (18 Aug 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2530). 

32 drawings. 

Drawings are given for the SHIVA ‘'B’'-rod amplifier, which 
is designed to have a small signal optical power gain of 20 with a 
measured gain coefficient variation of +-5 percent across the full 
aperture. The amplifier utilizes an 8 cm diameter shield glass filled 
with index-matching fluid to immerse the 5 x 40 cm 0.6 percent 
Nd-doped laser rod. Six 15 mm bore 300 torr cerium-doped xenon 
flashlamps are mounted on a 10 cm lamp circle radius. Elliptical 
reflector segments focus the lamp axes directly onto the rod axis. 
The rod ends are parallel (within 10 arc sec) and are '’V"’ AR- 
coated. 


14467 ARGUS laser system (component layout) (17 Oct 1975) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2522). 

1 drawing. 

A drawing is given showing the basic layout of the LLL 
ARGUS laser-fusion chain, including amplifiers, spacial filters, and 
various optical components. Details of some of the individual com- 
ponents are contained in separate CAPE packages. (PMA) 


14468 ARGUS f/l target lens (29 Jan 1976) (Engineering 
Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2531). 

2 drawings. 

Drawings are given of the f/l aspheric lens used to focus the 
laser radiation onto the target in the LLL ARGUS laser-fusion 
chain. Details include the 200 mm AP f/I target lens and the coat- 
ing for the lens. (PMA) 


14469 X-ray and gamma lasers. Chapline, G.; Wood, L. (Univ. 
of California, Livermore). Kvantovaya Elektron. (Moscow); 3: No. 
4(46), 830-834(Apr 1976). (In Russian). 

The outlook for achieving coherent electromagnetic emis- 
sion on wavelengths shorter than | nm is discussed. It is shown 
that an x-ray laser could be made by using a pumping arrangement 
with several laser amplifiers to circumvent problems of nonlinear 
optical pulse compression and scanning. Analysis shows that for 
the present it will be possible to make a gamma laser only when 
we have learned to improve the Doppler width of the emission 
line. It is suggested that the problems inherent in the Moessbauer 
crystal method could be avoided by excitation of long-lived isomer 
states with subsequent condensation of the excited nuclei of the 
isomers into a crystal. A table is given showing some of the 
nuclear isomers suitable for this purpose. 


14470 Short-pulse CO, laser: relation between electric 
discharge parameters and efficiency. Leland, W.T. (Los Alamos 
Research Lab., NM). Kvantovaya Elektron. (Moscow); 3: No. 
4(46), 855-864(Apr 1976). (In Russian). 

An investigation was made of the problem of selecting 
discharge parameters and gas mixture for an electrically excited 
CO, laser with nanosecond pulses to maximize efficiency. An ex- 
amination was made of the way that the efficiency of such a CO, 
laser depends on the composition and pressure of the gas mixture, 
the properties and parameters of the electric discharge, the coeffi- 
cient of recombination of electrons and ions, energy transfer 
between levels of CO,, N, and He, and so forth. 


14471 Laser feedback: its effect on laser frequency. Brannon, 
P.J. (Sandia Labs., Albuquerque, NM). Appl. Opt.; 15: No. 5, 
1119-1120(May 1976). 
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To estimate the effect of laser feedback, a simple mirror 
system is considered and the effect on the frequency calculated. 
The analytical approach used is the same as that used in multifilm 
calculations. The mirrors are considered in sequence. The com- 
plex, Fresnel, amplitude reflection coefficient in conjunction with 
the next mirror is used to calculate the Fresnel reflection coeffi- 
cient from the last three mirrors, and so on. This process is con- 
tinued until the output mirror of the laser is reached and the com- 
plex reflection coefficient for the output mirror and all mirrors 
beyond is determined. 


14472 Parametric oscillator: HF oscillator—amplifier pumped 
CdSe parametric oscillator tunable from 14.1 um to 16.4 um. 
Wenzel, R.G.; Arnold, G.P. (Los Alamos Scientific Lab., NM). 
Appl. Opt.; 15: No. 5, 1322-1326(May 1976). 

A singly resonant CdSe parametric oscillator with tunable 
output from 14.1 um to 16.4 wm is described. The oscillator, 
pumped by the 2.87-4m line from an HF oscillator-amplifier, is 
resonant on the signal near 3.5 4m and has produced idler outputs 
of 100 wJ at 16 wm. Bandwidths varied over the tuning range from 
9 cm~ to 1°8 cm~'. Techniques for obtaining a highly coherent HF 
laser pump beam are presented. The uniform beam from the gain- 
saturated amplifier allows the use of Fresnel diffraction theory to 
produce a nearly uniform pump beam at the oscillator cavity. 


14473 Multicomponent semiconductor solid solutions and their 
laser applications (review). Dolginov, L.M.; Eliseev, P.G.; 
Mil’vidskii, M.G. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 7, 747-753(Jul 1976), 

Semiconductor solid solutions are used widely in lasers 
because variation of their chemical composition makes it possible 
to cover completely the spectral range 0.32—32 yw. Recently 
quaternary compositions such as AlGaPAs, GalnPAs, GaAlAsSb, 
and others have been investigated as laser materials. Interest in 
these compositions has arisen because pairs of semiconductor 
materials with a specified difference between the energy band 
structures but identical lattice periods (''isoperiodic pairs’’) are 
needed in heterostructures. A preliminary calculation of some im- 
portant parameters of multicomponent compositions can be made 
using interpolation formulas. The use of multicomponent solid 
solutions has made it possible to improve the threshold charac- 
teristics of heterojunction injection lasers and, for example, to ob- 
tain stimulated emission of wavelengths 1.06 and 1.78 yw at room 
temperature. (AIP) 


14474 Some features of formation of the angular spectrum of 
the stimulated radiation emitted from iodine laser. Nosach, O.Y.; 
Orlov, E.P. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow).: Sov. J. Quant. Electron. (Engl. Transl.); 6: 
No. 7, 770-777(Jul 1976). 

The geometric-optics approximation is used to analyze 
theoretically the formation of the angular spectrum of the radia- 
tion emitted by an iodine laser, relationship between optical in- 
homogeneities and internal losses, and the influence of the stray 
scattering noise on the mode composition of the radiation. The 
threshold conditions are found allowing for optical inhomogenei- 
ties in the active medium. It is shown that the presence of such in- 
homogeneities simply bends the phase front of the radiation 
without altering its brightness. ( AIP) 


14475 Limits of stability of two-mode emission in a strong field. 
Evseev, I.V.; Ermachenko, V.M. (Moscow Engineering-Physics In- 
stitute). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 7, 778- 
781(Jul 1976). 

A theoretical analysis is made of the two-mode emission 
from a gas laser in the vicinity of the symmetric position of the 
modes relative to the center of the gain profile when the intensities 
of the modes in the symmetric position cannot be regarded as low. 
The example of a homogeneously broadened spectral line is used 
in an investigation of the range of stable two-mode emission as a 
function of the relative excitation of the medium. (AIP) 


14476 Investigations of photodissociation iodine lasers utilizing 
molecules with bonds between iodine atoms and group V elements. 
I. Experimental investigation of (CF,),AsI iodine laser. Andreeva, 
T.L.; Birich, G.N.; Sorokin, V.N.; Struk, II. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). 
Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 7, 781-789(Jul 
1976). 
A method was developed for investigating photolysis 
rocesses and laser characteristics of gaseous active media consist- 
ing of highly aggressive and unstable substances. An experimental 
investigation was made of four compounds with the As—I bond 
but the main attention was concentrated on the laser charac- 
teristics of (CF;),AsI. It was found that the energy output of the 
(CF;),AsI laser was limited by the heating of the working gas in 
the course of photolysis. (AIP) 
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14477 Tracing chemical changes in the active media of iodine 
photodissociation lasers. Zalesskii, V.Y.; Kokushkin, A.M. Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 7, 813-817(Jul 1976). 

A description is given of a method for determining changes 
in the concentrations of stable molecules in flash photolysis of ac- 
tive media. In this method flashlamps are switched off rapidly but 
in a controlled manner by a running arc and the media are then 
subjected to infrared spectrochemical analysis. The results are 
given of the application of a method to photochemical changes in 
CF;I and (CF;),CI vapors. The time dependences obtained in this 
way give information on the characteristic sequence of chemical 
processes which can be used to separate the long-term influence of 
light on an absorbing gas into three stages: laser, pyrolysis, and 
quasiequilibrium. The data on the pyrolysis stage can be used to 
estimate the velocity of pyrolytic bleaching waves, which are 
propagated in the investigated vapors. (AIP) 


14478 Contrast of an inverted Lamb dip of a laser with an in- 
ternal absorption cell. Radloff, W.; Stert, V. (Central Institute of 
Optics and Sepctroscopy, Academy of Sciences of the German 
Democratic Republic, Berlin). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 7, 817-821(Jul 1976). 

The rate equations approximation is used in a calculation of 
the contrast of an inverted Lamb dip of a laser with an internal ab- 
sorption cell. An approximate solution is obtained for the depen- 
dence of the contrast on the pressure in the absorption cell. 
Theoretical results are compared with the experimental data ob- 
tained with the aid of an He-Ne laser at a wavelength of 3.39 yw. It 
is shown that some information on the quantitative composition of 
a mixture of gases can be obtained by spectroscopy inside a Dop- 
pler line. (AIP) / 


14479 Influence of active medium parameters on output energy 
of an electric-discharge CO, laser. Bychkov, Y.I.; Kudryashov, 
V.P.; Osipov, V.V.; Savin, V.V. (Institute of Atmospheric Optics, 
Siberian Branch, Academy of Sciences of the USSR, Tomsk). Sov. 
J. Quant. Electron. (Engl. Transl.); 6: No. 7, 843-846(Jul 1976). 

A model is proposed for the calculation of power and ener- 
gy characteristics of pulse CO, lasers. Dependence of the output 
energy of the input energy, and on the composition and pressure 
of the ‘active medium and obtained and discussed for the case of 
excitation by a self-sustaining discharge. The best agreement 
between the calculated and experimental results is obtained at low 
values of the specific energy input. (AIP) 


14480 Process for producing laser light. Claussen, U.; Opper- 
mann, G. (to Bayer Aktiengesellschaft). US Patent 3,975,291. 17 
Aug 1976. Priority date 3 Mar 1973, German, Federal Republic of 
(F.R. Germany). 6p. 

Laser light of different wavelength can be produced by ex- 
citing sparingly water soluble fluorescent compounds of which the 
AAm value is less than 0.300 and of which the molecular symmetry 
is either of symmetry group C/sub x/ or of a higher symmetry 
group than this, the fluorophor having to form a rigid system if the 
compound belongs to symmetry group C/sub x/, the compounds 
being present in concentrations of between 10-' and 10-° mol/l in 
organic solvents. 


14481 Laser beam coupling arrangement. Winzer, G. US 
Patent 3,975,082. 17 Aug 1976. Priority date 9 Sep 1974, Ger- 
man, Federal Republic of (F.R. Germany). 4p. 

A laser beam coupling arrangement is described for wide- 
band optical data switching systems, consisting of an electronically 
controllable, optical mask, a hologram, a wave-guide matrix and a 
coherent light source. It employs dynamic hologram recording in 
which a sandwich structure is provided for hologram recording and 
comprises a transparent electrode, a photo-resistor layer, a dielec- 
tric reflector, electro-optical or electro-plastic material and a trans- 
parent counter-electrode between the controllable, optical mask 
and the inputs and outputs of the waveguides which are to be cou- 


pled. 


14482 Laser components and fabrication methods. Knowles, 
C.H. (to Metrologic Instruments, Inc.). US Patent 3,978,425. 31 
Aug 1976. Filed date 18 Feb 1975. 8p. 

Glass compatible metal matrices are mounted in a glass 
forming boat and slugs of glass are applied to each. Heat is pro- 
vided such that openings in the matrix are glassed, whereupon the 
entire sheet may be ground, polished, or otherwise processed as 
desired. Alternatively, open ended metallic portions may be util- 
ized to control the amount of sag to which heated glass is sub- 
jected, thereby providing glass components of a desired radius of 
curvature. When metal framed optical components are secured in 
lasers by weldment, controlled crimping and deflection of the 
metallic laser jacket portion are utilized for precise alignment of 
the instrument. 
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14483 Segmented flow laser cavity. Pierce, R.W.; Rogers, F.T. 
(to Secretary of the Navy). US Patent 3,978,430. 31 Aug 1976. 
Filed date 2 Oct 1975. 2p. 

A gas laser is constructed of discrete segments in such a 
manner that the gas flowing th the active region of the laser 
is introduced from a plenum chamber from whence it flows annu- 
larly into the active region and travels through the region both to 
the left and right of the input until it reaches the first output re- 
gion. From there the gas flows annularly out into a shaping region 
and thence into the output plenum. 


14484 Mode-locked laser. Ippen, E.P.; Shank, C.V. (to Bell 
Telephone Labs., Inc.). US Patent 3,978,429. 31 Aug 1976. Filed 
date 27 May 1975. 6p. 

The stability of passively mode-locked lasers operated to 
provide short pulses is improved by utilizing saturable absorption 
which has a composite characteristic consisting of one component 
of relatively fast recovery time and another of relatively slow 
recovery time. Very short pulses are achieved with a Rhodamine 
6G dye laser in combination with a saturable absorber which util- 
izes a mixture of DODCI and Malachite Green. 


14485 Erbium laser device having non-masking laser rod hol- 
ders. Truscott, N.R. (to American Optical Corp.). US Patent 
3,978,427. 31 Aug 1976. Filed date 23 May 1975. 6p. 

The members which are utilized to hold and position a rod 
of erbium laser glass material within an imaging cavity are formed 
of a glass material which is transparent at the pumping 
wavelengths of the erbium ions and/or associated sensitizer ions in 
order to prevent masking of the laser rod to the pumping light 
energy at those locations where the holders come into contact with 
the laser rod. This arrangement optimizes the performance of the 
erbium glass laser rod configuration. 


14486 Buried-heterostructure diode injection laser. Burnham, 
R.D.; Scifres, D.R. (to Xerox Corp.). US Patent 3,978,428. 31 
Aug 1976. Filed date 23 Jun 1975. 10p. 

A buried-heterostructure (BH) diode injection laser capable 
of operating at low room temperature thresholds and in the lowest 
order TE, TM or TEM modes is described. The laser has an elon- 
gated groove in a substrate with the groove extending through a 
pump current confining layer with a central portion of the active 
layer substantially completely within the groove and substantially 
completely surrounded by light guiding and carrier confining layers 
of material having a lower index of refraction than the index of 
refraction of the material of the active layer. The light guiding and 
carrier confining layer in contact with the substrate has a central 
depression within the elongated groove and the central portion of 
the active layer is bowl-shaped and within the d ion such that 
light waves produced by carrier recombination within the central 
portion of the active layer when the laser is forward biased are 
guided in the central portion of the active layer such that the laser 
produces a light beam having reduced width v. height dimensional 
variations such that the light beam can be used with symmetrical 
optical elements such as round lenses. 


14487 Precision laser beam deflection detector. McCardell, 
P.D. (to Secretary of the Navy). US Patent 3,978,334. 31 Aug 
1976. Filed date 24 Sep 1975. 6p. 

An improved optical measuring system for measuring the 
deflection or displacement of a beam of coherent light energy is 
disclosed as including a Faraday rod having magneto-optical pro- 
perties in conjunction with a polarizer and analyzer at the entrance 
and exit pupils thereof and a photodetector with lock-in amplifier 
which, in turn, controls a magnetic control means operatively as- 
sociated with the Faraday rod. 


14488 High order beam mode resonator. Erickson, C.W. (to 
Honeywell, Inc.). US Patent 3,979,695. 7 Sep 1976. Filed date 20 
Dec 1974. 8p. 

High order resonant beam modes are generated in an open 
resonant cavity. The cavity is formed by reflectors which are 

ted from one r along an axis. Wave energy is in- 
troduced into the resonant cavity at a position which is not on the 
axis. 


14489 Laser pumping cavity with polycrystalline powder coat- 


ing. Buchman, W.W. (to Hughes Aircraft Co.). US Patent 
3,979,696. 7 Sep 1976. Filed date 30 Jun 1975. 6p. 

A coating consisting of polycrystalline Sm,O,; powder 
dispersed in a Na,SiO, or K,SiO, binder may be provided on either 
the inner or outer lateral surface of a substantially tubular pump- 
ing cavity housing member for a Nd:YAG laser. The coating is ab- 
sorptive of radiation at the lasing wavelength of about 1.06 um 
and has a thickness sufficient to provide a high diffuse reflectivity 
for pumping radiation. 
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14490 Laser discharge tube assembly. Andringa, K. (to 
Ra Co.). US Patent 3,982,204. 21 Sep 1976. Filed date 11 
Feb 1974. 12p. 

A laser discharge tube assembly is disclosed, such assembly 
including a pair of blocks, one having an optically flat surface and 
the other having at least a pair of grooves formed in an optically 
smooth surface thereof, the surfaces of the pair of blocks being 
fixed in mutual contact when assembled to form a laser capillary. 
With such arrangement various folded capillaries, such as V- 
shaped or W-shaped capillaries, may be easily and accurately 
fabricated. Laser discharge tubes, each having a folded capillary, 
are disclosed in a ring laser gyroscope application to increase the 
length of the capillary in a given area, thereby maximizing the gain 
of the laser resonator used in such application. 


14491 Collinear acousto-opitical tunable filter and acousto-opti- 
cally tunable laser. Feichtner, J.D. (to Westinghouse Electric 
po ge US Patent 3,982,817. 28 Sep 1976. Filed date 30 Sep 
1975. 8p. 

A collinear, acousto-optical, tunable filter is described. A 
well-collimated, polarized beam of light enters a crystal of 
Tl,AsSes. A sound wave generated in the crystal collinear to the 
light rotates the plane of polarization of the light. A method of 
analyzing a light spectrum is also disclosed. An acousto-optically 
tunable laser employing an acousto-optical filter between the mir- 
rors of a laser is also described. 


14492 Fluid gap Glan-laser prism. Letellier, J.P. (to Secretary 
of the Navy). US Patent 3,982,819. 28 Sep 1976. Filed date 22 
May 1975. 4p. 

A Glan-laser prism polarizer is described in which spaced 
prisms are surrounded with an index of refraction matching fluid 
and the gap between the prisms is also filled with the fluid. 


14493 H,O, NO, and N,O infrared lasers pumped directly and 
indirectly by electronic-vibrational energy transfer. Petersen, A.B.; 
Braverman, L.W.; Wittig, C. (Department of Electrical Engineer- 
ing, University of Southern California, University Park, Los An- 
gees. California 90007). J. Appl. Phys.; 48: No. 1, 230-233(Jan 
1977). 

Pulsed infrared molecular lasers are reported in which 
pumping is via electronic-vibrational energy transfer from Br(4*P, 
/-). HzO and NO lasers are pumped directly by E-V transfer and 
operate on a variety of transitions not previously seen in stimulated 
emission. The N,O laser operates near 10.9 4m and is pumped by 
a two-step process involving E-V transfer to an intermediate 
molecule and subsequent V-V transfer from that molecule to N,O. 
This latter technique extends the applicability of E-V pumping to 
molecules which do not interact directly with the electronically 
excited species. (AIP) 


14494 Amplified spontaneous emission and gain-saturation non- 
linearity in high-gain optical amplifiers: The biased amplifier. 
Moreno, J.B.; Fisk, G.A.; Hoffman, J.M. (Sandia Laboratories, Al- 
buquerque, New Mexico 87115). J. Appl. Phys.; 48: No. 1, 238- 
242(Jan 1977). 

The systematics of amplified spontaneous emission and gain- 
saturation nonlinearity in high-gain optical amplifiers are explored. 
It is shown that of all the variations of the several dimensionless 
parameters that occur, only a reduction of the small-signal gain- 
length product can simultaneously minimize these two problems. 
Furthermore, of the various possible changes of the dimensional 
quantities that make up the gain-length product, increasing the 
saturation intensity achieves the highest overall gain for a given 
measure of distortion, and the least distortion for a given value of 
overall gain. This leads to the concept of the biased amplifier, one 
version of which is then treated in detail numerically. (AIP) 


14495 Threshold characteristics of mirrorless lasers. Casper- 
son, L.W. (School of Engineering and Applied Science, University 
of California, Los Angeles, California 90024). J. Appl. Phys.; 48: 
No. 1, 256-262(Jan 1977). 

Detailed analytical expressions are developed for the output 
power and spectral characteristics of high-gain mirrorless laser am- 
plifiers. With regard to intensity variations and spectral narrowing, 
such lasers are similar in behavior to conventional laser oscillators. 
A threshold transition region is apparent as saturation sets in, and 
spectral rebroadening occurs in inhomogeneously broadened laser 
systems. These solutions take full account of saturation by both the 
right and left propagating radiation, and the results agree with ex- 
periments that have n reported. (AIP) 


14496 Mercury-cesium vacuum-uv laser using charge-exchange 
pum Seely, J.F. (Department of Physics, University of 
Southern California, Los Angeles, California 90007). J. Appl. 
Phys.; 48: No. 1, 263-266(Jan 1977). 
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A mercury-cesium laser using the charge-exchange pumping 
mechanism is analyzed. The particle and photon rate equations are 
solved analytically and numerically, and peak laser intensity of 
order 100 W/cm? at 1849 A is calculated. (AIP) 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 12996, 13053, 13090, 13294, 
13376, 13402, 13541, 13556, 13657, 14365 


14497 (N—75-28370) Flat plate electrohydrodynamic heat 
pipe experiments. Loehrke, R.I.; Sebits, D.R. (Colorado State 
Univ., Fort Collins (USA). Dept. of Mechanical Engineering). Jul 
1975. Contract NGR-06-002-127. 44p. (NASA-CR—137707). 
NTIS $3.75. 

Performance capabilities of electrohydrodynamic (EHD) 
flat heat pipes were investigated using Freon 113 and Freon 11 as 
working fluids. All of the pipes employed straight rod electrodes to 
form axial liquid flow channels and tranverse grooves for capillary 
surface wetting. Results show: (1) the EHD pipe will prime under 
load; (2) voltage controlled conductance can be achieved by vary- 
ing the active area of the evaporator; and (3) the average evapora- 
tor conductances measured in these experiments were consistent 
with those obtained in other experiments with heat pipes of similar 
surface geometry using the same or similar working fluids. 


14498 (NTIS/PS—76/0248) Heat pipes. Volume 1. 
1964—1972 (citations from the NTIS Data Base). Report for 
1964— 1972. Reed, W.E. (National Technical Information Service, 
Springfield, Va. (USA)). Mar 1976. 180p. NTIS $25.00. 

Supersedes NTIS/PS—75/316. 

The theory, development, and characteristics of heat pipes 
are investigated. Topics discussed in the research reports include 
design, fabrication, testing, and applications. (This updated bibliog- 
raphy contains 175 abstracts, none of which are new entries to the 
previous edition:) 


14499 (NTIS/PS—76/0249) Heat pipes. Volume 2. 
1973—February 1976 (citations from the NTIS Data Base). Report 
for 1973—Feb 1976. Reed, W.E. (National Technical Information 
Service, Springfield, Va. (USA) ). Mar 1976. 196p. NTIS $25.00. 

Supersedes NTIS/PS—75/317. See also NTIS/PS—76/0250 
and NTIS/PS—76/0251. 

The theory, design, fabrication, testing, and operation of 
heat pipes are presented in these Federally-sponsored research re- 

rts. Applications are described in the areas of heating and air 

conditioning, power generation, electronics cooling, spacecraft, 
nuclear reactors, cooling engines, and thermodynamics. (This up- 
dated bibliography contains 191 abstracts, 69 of which are new en- 
tries to the previous edition. ) 


14500 (NTISUB/A—022-75/003) Heat Pipe Technology, a 
bibliography with abstracts, quarterly update. Quarterly report No. 
3. (New Mexico Univ., Albuquerque (USA). Technology Applica- 
tion Center). 30 Sep 1975. 56p. NTIS $15.00. 

See also report No. 2, NTISUB/A—022-75/002. 

Heat Pipe Technology is a continuing bibliographic summa- 
ry of research on the subject of the heat pipe. The first volume 
was published in the spring of 1971 and is cumulative through 
March of that year. The 1971, 1972, 1973 and 1974 Annual Sup- 
plements have been published and distributed. Additional copies 
are available from the Technology Application Center. This update 
to Heat Pipe Technology cites the additional references identified 
during July, August, and September of 1975. It is the third in a 
1975 quarterly series intended to provide ‘current awareness’ to 
heat pipe researchers. No Heat Pipe related patents were included 
in this issue. 


14501 (PB—244427) The elimination or control of material 
problems in water heat pipes. Semiannual progress report, 1 Jan-30 
Jun 1975. Pittinato, G.F. (McDonnell Douglas Astronautics West, 
Huntington Beach, Calif. (USA)). Jul 1975. 4Ip. (MDC- 
G—5481D). NTIS $3.75. 

A description is given of research and development efforts 
conducted on water heat pipes from January | to June 30, 1975. 
The heat pipe life tests for the various candidate materials were 
continued. The copper and nickel alloys showed a constant high 
level of performance, while the ferrous alloys, excluding 430 SS, 
continued to undergo a slow performance recovery process. Diffu- 
sion calculations indicated that permeation of hydrogen gas 
through the heat pipe walls is a feasible mechanism for explaining 
the performance recovery process. A post test analysis of one heat 
pipe from each candidate material was initiated after 102 days of 
testing. Solid particles were found in the water contained by the 
Monel 400 and CDA 715 pipes. A scanning electron microscopy 
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study of the oxide on the inside surfaces of the heat pipes revealed 
that the most tenacious and protective oxide formed on the 316 
SS. Eleven additional heat pipes were fabricated and are presently 
being prepared for testing. These new tests include heavy walled, 
self-venting, and cost reduction heat pipes. 


14502 Hydrodynamically-controlled vrewetting. Chan, S.H.; 
Grolmes, M.A. (Argonne National Lab., Ill. (USA)). Nucl. Eng. 
Des.; 34: No. 3, 307-316(Nov 1975). 

Transient cooling of a hot tube by a falling liquid film is 
analysed. Vapor production from the liquid film and the sputtered 
droplets can produce a countercurrent vapor velocity which ex- 
ceeds the flooding limit, and rewetting becomes hydrodynamically- 
controlled rather than heat conduction-controlled. A criterion 
shows that conduction-controlled rewetting prevails at higher coo- 
lant flow rates and flooding conditions at lower flow rates. A solu- 
tion is obtained for the liquid coolant vaporized during its fall from 
the sputtering film front. The required thermal radiation properties 
are also presented. Detailed calculation based-on this analysis 
shows good agreement with experimental results. 


14503 Collocation method using B-splines for one-dimensional 
heat or mass-transfer-controlled moving boundary problems. 
Chawla, T.C.$ Leaf, G.; Chen, W. (Argonne National Lab., Ill. 
(USA)). Nucl. Eng. Des.; 35: No. 2, 163-180(Dec 1975). 

From 3. international conference on structural mechanics in 
reactor technology; London, UK (1 Sep 1975). 

A collocation method employing B-splines as approximating 
functions in the space variable and Gaussian quadrature points as 
the collocation points is developed for treating the heat or mass- 
transfer-controlled one-dimensional dissolution problems. It is 
demonstrated that this method provides an alternative technique 
which is considerably more accurate than the finite-difference 
method even at the very end of the dissolution process. The 
method presented here is first applied to the dissolution problem in 
the plane slab geometry where direct comparison has been made 
with the exact solution to assess the accuracy of the method. For 
spherical particle dissolution, the method is then compared with 
the existing finite-difference solution where it is shown that a more 
accurate solution can be obtained with considerably fewer equa- 
tions. 


14504 Stability of uniform temperature fields in linear heat 
conductors with memory. Nachlinger, R.R. (Univ. of Houston, 
TX); Nunziato, J.W. Int. J. Eng. Sci.; 14: No. 8, 693-701(1976). 

The asymptotic behavior of temperature fields in linear heat 
conductors with memory is considered. Using the method of ener- 
gy integrals, stability for the history problem is established both in 
the case when the governing heat equation is parabolic in 
character and when the heat equation is hyperbolic and predicts 
finite wave speeds. 


14505 Advances in heat transfer. Volume 12. Irvine, T.F. Jr.; 
Hartnett, J.P. (eds.). New York; Academic Press, Inc. (1976). 
306p. $31.00. 

The serial publication Advances in Heat Transfer is 
designed to fill the information gap between the regularly 
scheduled journals and university level textbooks. The general pur- 
pose of this series is to present review articles or monographs on 
special topics of current interest. Each article starts from widely 
understood principles and in a logical fashion brings the reader up 
to the forefront of the topic. Volume 12 contains sections on dry 
cooling towers, heat transfer in flows with drag reduction, molecu- 
lar gas band radiation, and a perspective on electrochemical trans- 
port phenomena. A separate abstract was prepared for the section 
on dry cooling towers. (DG) 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 14532, 14533, 14534, 14535, 
14537, 14538, 14539, 14550, 14551 


14506 (HEDL-SA—1101) Laser interferometer for the 
measurement of creep in pressurized tubes. Kirchner, ‘T.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1)-2170. 18p. Dep. NTIS $3.50. 
A laser interferometer measurement system was developed 
to measure the length, diameter, and radius of various pressurized 
tube specimens. The machine measures and records profilometric 
data of the pressurized tubes prior to insertion in the reactor and 
then again after a predetermined fluence has been reached to 
determine the amount of creep which has occurred. This data pro- 
vides a statistical basis for the description of steady-state in-reactor 
creep and creep rupture behavior of the reference fuel claddin 
and structural materials for the Fast Flux Test Facility (FFTF) rom | 
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the Clinch River Breeder Reactor (CRBR). In addition, this data 
will be used to determine the relative in-reactor creep and creep 
rupture behavior of candidate alloys for advanced cladding and 
structural materials. The laser interferometer system, referred to as 
the Biaxial Creep Measurement Machine (BCMM), was built to 
meet or exceed design criteria such as: automatic measurement of 
the five biaxial creep specimens varying in size; complete automa- 
tion of the machine using a mini-computer; complete specimen 
loading, unloading, and data processing in less than five minutes; 
storage of data on magnetic cassette tapes; quick-look data 
readout and error checking during each run to determine proper 
machine operation; and remote operation in a radioactive environ- 
ment. 


14507 (N—76-16445) Evaluation of ultrasonics and optimized 
radiography for 2219-t87 aluminum weldments. Clotfelter, W.N.; 
Hoop, J.M.; Duren, P.C. (National Aeronautics and Space Ad- 
ministration, Huntsville, Ala. (USA). George C. Marshall Space 
a Center). 15 Nov 1975. 27p. (NASA-TM-X—64976). NTIS 


Ultrasonic studies are described which are specifically 
directed toward the quantitative measurement of randomly located 
defects previously found in aluminum welds with radiography or 
with dye penetrants. Experimental radiographic studies were also 
made to optimize techniques for welds of the thickness range to be 
used in fabricating the External Tank of the Space Shuttle. Con- 
ventional and innovative ultrasonic techniques were applied to the 
flaw size measurement problem. Advantages and disadvantages of 
each method are discussed. Flaw size data obtained ultrasonically 
were compared to radiographic data and to real flaw sizes deter- 
mined by destructive measurements. Considerable success was 
achieved with pulse echo techniques and with ‘pitch and catch’ 
techniques. The radiographic work described demonstrates that 
careful selection of film exposure parameters for a particular appli- 
cation must be made to obtain optimized flaw detectability. Thus, 
film exposure techniques can be improved even though radiog- 
raphy is an old weld inspection method. 


14508 (NTIS/PS—76/0062) Nondestructive testing of pave- 
ments and pavement bases (a bibliography with abstracts). Report 
for 1964—Dec 1975. Habercom, G.E. Jr. (National Technical In- 
ge Service, Springfield, Va. (USA)). Feb 1976. 85p. NTIS 

Eighty references on nondestructive methods for quality as- 
surance of pavements and pavement bases are presented. Vibra- 
tion, nuclear activation, radiometry, and acoustic detection are 
among the various techniques employed. 


14509 (NTIS/PS—76/0440) Acoustic holography (citations 
from the NTIS data base). Report for 1964—May 1976. Craig, 
D.M.; Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1976. 107p. NTIS $25.00. 

See also NTIS/PS—76/0441. Supersedes NTIS/PS—75/432 
and COM—74-10871. 

All aspects of acoustic holography are covered in the 
bibliography of Federally-funded research. Theory, equipment 
design, uses, and imaging techniques are presented. The applica- 
tions include underwater and underground object locating, struc- 
tural geology and tectonics, sonar imaging, nondestructive testing, 
antenna radiation patterns, nuclear reactor inspection, remote 
sensing, and a use in medical examinations. The updated bibliog- 
raphy contains 102 abstracts, 38 of which are new entries to the 
previous edition. (GRA) 


14510 (NTIS/PS—76/0441) Acoustic holography (citations 
from the Engineering Index data base). Report for 1970—May 
1976. Lehmann, E.J. (National Technical Information Service, 
Springfield, Va. (USA)). Jun 1976. 166p. NTIS $25.00. 

See also NTIS/PS—76/0440. 

Worldwide research on acoustic holography is covered. 
Theory, uses, equipment design, and imaging techniques are 
presented. Most of the studies are general and not applied to a 
specific use of acoustic holography. However, there are citations 
which do discuss its use in medicine, nuclear reactors, and non- 
destructive testing. (Contains 161 abstracts) (GRA) 


14511 (PB—251100) Proceedings of NDE e workshop on 
austenitic pipe inspection. Special Dau, G.J. (Electric Power 
Research Inst., Palo Alto, Calif. (USA)). Feb 1976. 138p. (EPRI- 
SR—30). NTIS $6.00. , 

The proceedings are given of a workshop held in Sep- 
tember, 1975 that addressed the problems of inservice inspection 
of austenitic materiais to identify the weak areas in current non- 
destructive examination practice and to recommend changes to 
correct the problem areas. Topics discussed included code require- 
ments, environmental considerations, instrumentation and transdu- 
cers, calibration standards, fabrication considerations, current 
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research programs, ultrasonic fundamentals, and alternate inspec- 
tion concepts. 


14512 Welder's introduction to acoustic emission ey 
Tatro, C.A. (Univ. of California, Livermore). pp 3-9 of In 
Acoustic emission. Nichols, R.W. (ed.). Essex, ie: Applied 
Science Publishers Ltd. (1976). 

The history, background, fundamentals and techniques em- 
ployed in the use of acoustic emission to detect and study defects 
in welded structures are reviewed. 


SAFETY ENGINEERING 


14513 (NVO—410-21(Rev.2)) Cross-index to ERDA- 
prescribed industrial safety codes and standards. (Reynolds Electri- 
cal and Engineering Co., Inc., Las Vegas, Nev. (USA)). Jan 1976. 
Contract E(26-1)-410. 815p. Dep. NTIS $13.60. 

A Cross-Index volume is given containing the 1976 compila- 
tion of detailed information from more than four hundred and 
seventy ERDA-OSH prescribed/recommended industrial and con- 
struction safety codes and standards. The compilation of this 
material was conceived and initiated in 1973 by Reynolds Electri- 
cal and Engineering’s (REECo) Industrial Safety organization, and 
is revised yearly to provide information from current codes. Con- 
densed data from individual code portions are listed according to 
reference code, section, paragraph, and page. Each code is given a 
two-digit reference code number or letter in the ‘'Contents’’ sec- 
tion. This reference code provides ready identification of any code 
listed in the Cross-Index. The computerized information listings are 
on the left-hand portion of a Cross-Index page; to the right of the 
listing are, in order to the right, the reference code letters or num- 
bers, the section, paragraph, and page of the referenced code con- 
taining expanded information on the individual listing. Simplified 
"How to Use’’ directions are listed. A glossary of letter ini- 
tials/abbreviations for the organizations or documents, whose 
codes or standard are contained in this Cross-Index, is also given. 
Even a cursory examination of the glossary will reveal the wide 
range of standards included. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 12926 


14514 (AD-A—013935/2ST) Study of electronic transport and 
breakdown in thin insulating films. Semiannual technical report No. 
5. Johnson, W.C.; Bottoms, W.R. (Princeton Univ., N.J. (USA). 
Dept. of Electrical Engineering). Jan 1975. Contract F19628-72-C- 
0298;ARPA Order-2180. 20p. NTIS $3.25. 

See also report dated Jan 1974, AD—783870. 

An overview is given of progress in the study of high-field 
electronic transport and dielectric breakdown in thin (1000-5000 
A) insulating films on silicon. The principal results to date are on 
SiO,; also under study are Al,O;, Si;N,, and layered composites. 
The studies include corona-induced nondestructive breakdown, 
self-quenched breakdown, effects of electron irradiation, study of 
charge-carrier trapping, study of lateral nonuniformities, electron- 
beam probing of the insulator-semiconductor interface, and 
theoretical modeling of hot-electron distributions and of localized 
breakdown. (GRA) 


14515 (BDX—613-1523) Evaluation of alkaline etchants for 
printed wiring boards. Evans, M.E. (Bendix Corp., Kansas “A 
Mo. (USA)). Sep 1976. Contract E(29-1)-613. 14p. Dep. NTIS 
$3.50. 

A propietary, alkaline copper-ammonia complex etchant 
was evaluated for use in production of printed wiring boards 
(PWBs). A better etchant than the standard chromic-sulfuric acid 
etchant was needed because of the numerous disadvantages as- 
sociated with use of the latter. Testing of the alkaline etchant in- 
volved etching identical circuit patterns with both etchants, micro- 
sectioning samples, and measuring conductor widths. There was lit- 
tle dimensional difference between the two systems. Inspection of 
the Is etched in the alkaline etchant indicated that conductor 
widths were within dimensional tolerances and that undercutting of 
the masking was less than expected. Parts masked with tin-lead 
plate and alkaline etched were tested for solderability; results were 
excellent. Because of this evaluation, the production process was 
changed to incorporate the alkaline etchant. It has been used for 
production etching of PWBs since June 1973. 


14516 (SAND—75-0019) Electrical — of DuPont 
Birox and Cermalloy thick film resistors. I. er, C.H.; Pike, 
G.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jan 1975. Con- 
tract E(29-1)-789. 50p. Dep. NTIS $4.00. 
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Results of the initial survey phase of a Sandia thick film re- 
sistor study program are summarized. Later reports will concen- 
trate heavily on the results of ongoing research into the fundamen- 
tal thick film conduction mechanisms. The preparation and initial 
measurements on a large variety of DuPont and Cermalloy re- 
sistors are described. Three problem areas are seen to arise im- 
mediately from an analysis of this initial data: (1) large fluctua- 
tions in resistor value from substrate to substrate, (2) departure of 
low and high aspect ratio resistors from the values expected on a 
constant ohms-per-square basis, and (3) non-uniformities in re- 
sistor conductance near electrodes. These three problems all 
represent important production process limitations. In order to elu- 
cidate the nature of these problems several techniques are devised 
to investigate the uniformity of conductivity in the fired resistors. 
These experiments reveal considerable non-linearities in the con- 
ductance versus thickness profiles for each material. When com- 
bined with accurate thickness measurements of many resistors 
printed on special, flat substrates, this data appears to explain the 
three anomalies listed above without invoking the presence of re- 
sistor-electrode interactions. Possible solutions to these problems 
are suggested based on the above results. Results of numerous 
other measurements made on the DuPont andCermalloy materials 
are given. Among these are measurements of: (1) Hall effect, (2) 
ac conductivity, (3) magnetoresistance, (4) voltage dependences, 
and (5) radiation effects. Finally, a few preliminary comments on 
the implications of the initial, survey data regarding possible thick 
film conduction mechanisms are given. Some of the data rule out 
several previously suggested conductions models. A model which is 
consistent with the data described is preposed. 


14517 (UCID—17141) Test masks for the experimental 
evaluation of automated IC photomask inspection systems. Ciarlo, 
D.R. (California Univ., Livermore (USA). Lawrence Livermore 
En 24 May 1976. Contract W-7405-Eng-48. 23p. Dep. NTIS 
$3.50. 

The design and fabrication of a test mask suitable for the 
experimental evaluation of automated integrated circuit photomask 
inspection systems is described. This mask contains various types 
and sizes of intentional defects in known locations. The defects are 
superimposed on a background of images consisting of a typical in- 
tegrated circuit pattern. 


14518 20 kJ field distortion pressure switch (7 Aug 1973) 
(Engineering Materials). (Los Alamos Scientific Lab., N.Mex. 
(USA)). (CAPE—2529). 

3 drawings. 

Drawings are given for a field distortion switch for use in 
electrically driven flying plate research. The switch can be trig- 
gered in a range from | to 60 kV with a voltage rise time of 15 to 
20 ns. The current quarter period of 2 ws remains the same over 
this voltage range because the electrode geometry is not changed. 
Dry air is used to bathe the electrodes when operating in the range 
from 9 to 60 kV. Argon is used in the | to 10 kV range. 


14519 Model 74-quad log amplifier (5 Sep 1975) (Engineering 
Materials). (Los Alamos Scientific Lab., N.Mex. (USA)). 
(CAPE—2532). 

3 drawings. 

Drawings are given for a quad log amplifier, including the 
punch template, front and back panel silkscreen master, and sche- 
matic diagram. 


14520 Model 75 fast ADC (7 Oct 1975) (Engineering Materi- 
als), (Los Alamos_ Scientific Lab., N.Mex. (USA)). 
(CAPE—2533). 

3 drawings. 

Drawings are given for a fast analog-to-digital converter, in- 
cluding the front and rear panel punch template, front and rear 
panel silkscreen masters, ll the schematic diagram. 


14521 Hollow cathode gun and coating chamber (27 Sep 1976) 
(Engineering Materials). (Atomics International Div., Golden, 
Colo. (USA)). (CAPE—2534). 

11 drawings. 

Drawings are given for a hollow cathode gun and coating 
chamber. 


14522 Low impedance switch. Hornig, D.F. (to Ener 
Research and Development Administration). US Patent 3,956,658. 
11 —. Filed date 28 Nov 1945. 6p. 

AT-APPL-631,419. 

A low inductance switch is described. A pair of spaced 
apart, annularly shaped, plate members of conducting material are 
supported in a substantially parallel, insulated relationship, the 
plate members being provided with radially extending, spoke-like 
extensions whereby the members may be connected into electrical 
circuits. An electrical discharge device is connected across the 
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spaced plate members for effecting the simultaneous closing of the 
electrical circuits. The electrical discharge means includes an elon- 
gated, sealed envelope which contains an ionizable gas and which 
is supported on one of the plate members with the major axis of 
the envelope extending generally perpendicular to the plane of the 
plate members. A pair of elongated, spaced apart, insulated elec- 
trodes are supported within the envelope and extend axially, one 
of the electrodes being connected to each of the plate members, 
and a third, firing or trigger electrode supported within the en- 
velope intermediate to the main electrodes and being insulated 
from the main electrodes. 


14523 Adaptation by direct phase-shift adjustment in narrow- 
band adaptive antenna systems. Thompson, P.A. (Sandia Labs., Al- 
buquerque, NM). /EEE Trans. Antennas Propag.; AP-24: No. 5, 
756-760(Sep 1976). 

Voltage-controlled phase shifters are used as the adjustable 
elements in an adaptive phased-array antenna system for spatial fil- 
tering of narrow-band inputs. A gradient-search adaptation al- 
gorithm for adjusting phase angle is developed and applied to an 
adaptive antenna system which can be adapted either to enhance 
signals or reject interference. The transient behavior of this system 
during adaptation is analyzed in terms of steepest ascent/descent 
on a multidimensional trigonometric performance surface approxi- 
mated in two regions by quadratic surfaces. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 13941, 13950, 14751, 14752, 
14753 


14524 (PB—242540) Specifications for materials recovered 
from municipal refuse. Final report. Alter, H.; Reeves, W.R. 
(National Center for Resource Recovery, Inc., Washington, D.C. 
(USA)). May 1975. 120p. NTIS $5.25. 

Specifications presented in this report represent first efforts 
to define uniform qualities of materials separated from municipal 
solid waste in resource recovery processing plants for subsequent 
sale and use. The establishment of specifications adds value to out- 
puts and promotes acceptance by users as a result of providing 
basis for quality assurance. Recoverable materials investigated in 
this study are: folded newsprint and corrugated paper, ferrous 
metals, aluminum, other nonferrous metals, glass cullet, inorganic 
fines, mixed organics (for fuel). Indications of possible contamina- 
tion were obtained on a limited scale by reviewing literature, visit- 
ing plants, and coordinating with the activities of a companion 
research grant which included processing pilot quantities of mu- 
nicipal solid waste from several cities. (GRA) 


14525 (PB—245924) Base line forecasts of resource recovery, 
1972 to 1990. Final report. Nuss, G.R.; Franklin, W.E.; Hahlin, D.; 
Park, W.; Urie, M. (Midwest Research Inst., Kansas City, Mo. 
(USA)). Mar 1975. Contract EPA-68-01-0793. 386p. NTIS 
$10.75. 

An assessment is made of the future of resource recovery 
from municipal waste for the years 1972 to 1990, based on the as- 
sumption there would be no Federal legislation to stimulate 
resource recovery to 1990. Key methods of recovery are examined 
with emphasis on large-scale system recovery techniques (primarily 
energy/material recovery by SMSA). Data on material collection, 
recycling centers and current scrap dealers are also included. The 
results are summarized by material for the resources studied:e., 
glass, ferrous metals, aluminum, plastics, rubber, and paper. 
(GRA) 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 14595 


14526 (PB—250878) Residential oil furnace system optimiza- 
tion, phase I. Final Jun 1974—Aug 1975. Combs, L.P.; 
Okuda, A.S. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). Feb 1976. Contract EPA-68-02-1819. 
218p. (R—9815). NTIS $7.75. 

The report gives results of an analytical and experimental 
investigation of tec&nology for improving pollutant emission 
characteristics and thermal efficiency of residential oil furnaces. A 
digital computer model was programmed for cyclical(transient) 
thermal analyses of typical warm air oil furnaces; design features 
and operating conditions were varied trically to discern in- 
fluences on thermal efficiency. Furnace operability and pollutant 
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emissions were studied experimentally by testing three burner 
types in several combustor sizes, configurations, and wall construc- 
tions (cooling methods). Test results were incorporated into two 
conceptual designs for prototype low-emission units capable of 
satisfying program goals. (GRA) 


14527 (PB—251919) Guidelines for burner adjustments of 
commercial oil-fired boilers. Locklin, D.W.; Barrett, R.E. (Battelle 
Columbus Labs., Ohio (USA)). Mar 1976. Contract EPA-68-02- 
0251. 3lp. NTIS $4.00. 

The Guidelines contain recommended oil-burner adjustment 
procedures for commercial boilers to minimize air pollution and 
for efficient fuel use. They are intended for use by skilled service 
technicians in adjusting commercial oil-fired boilers and as an aid 
to service managers engaged in training service technicians. In ad- 
dition to recommended steps for burner adjustment, the Guidelines 
include appendixes of background material on pollutants of main 
concern, field-type instruments and significance of measurements, 
fuel-oil grades, and emission characteristics of commercial boilers. 


14528 Furnace apparatus and method. Pfefferle, W.C. (to En- 
mg Minerals and Chemicals Corp.). US Patent 3,982,879. 28 
ep 1976. Filed date 2 Jan 1975. 26p. 

Carbonaceous fuel is thermally combusted with an amount 
of air substantially less than that needed for complete combustion 
to carbon dioxide and water of all the combustible components in 
the fuel to produce a gaseous first effluent containing a substantial 
proportion of carbon monoxide but little or no nitrogen oxides. 
The first effluent is mixed with additional air and at least a portion 
of the resulting mixture is passed into the presence of a solid ox- 
idation catalyst for combustion at a temperature above the instan- 
taneous auto-ignition temperature of the mixture but below 
nitrogen-oxide-forming temperatures. Heat is withdrawn from the 
initial thermal combustion stage and from the gases downstream of 
the catalyst for the purpose for which the furnace is being 
operated. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


REFER ALSO TO CITATION(S) 14539, 14549, 14550, 14551, 
14887, 14888, 14889, 14890 


14529 (ERDA—76-17) Long term strategy for construction 
and operation of high energy physics facilities. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Physical Research). 10 Oct 1975. 143p. Dep. NTIS $6.00. 

The information presented is in response to a request from 
the ERDA Office of Management and Budget for a study of cer- 
tain aspects of high energy physics. The main issue raised in the 
request is: ‘'What should be the long-term strategy toward the con- 
struction and operation of experimental facilities.’’ Subissues in- 
clude: (1) a long range (1985) facility posture for high energy 
physics; (2) priorities of proposed major construction projects; (3) 
impact of alternative funding levels; and (4) effects of the lack of 
agreed-on long range planning and budgeting. After a brief discus- 
sion of the nature, goals, and trends of high energy physics 
research, a facility posture is developed for high energy physics in 
1985 which meets the major scientific needs of the program as 
foreseen today. The posture is developed under the assumption 
that future funding for high energy physics may be constrained to 
a level below that in the approved ERDA program requirements 
projections. It is believed that the posture developed will serve as a 
useful guideline for program decisions over the next few years. The 
impact of several alternative plans are also assessed. Finally, the 
subject of agreed-on long range planning and budgeting for high 
energy physics is discussed. 


14530 (INIS-mf—3088) Daresbury 1975. (Science Research 
Council, Daresbury (UK). Daresbury Lab.). 1976. 56p. INIS. 

Includes list of papers published by Daresbury Laboratory 
staff. 


An annual report is given which covers: high nay physics 


(including the NINA program, CERN program, technical support 
and theoretical studies); synchrotron radiation (including studies 
for the new Synchrotron Radiation Source); nuclear structure 
(including details of the new Nuclear Structure Facility); computer 
systems; and appendices covering finance and administration, 
health and safety, and a list of publications by Daresbury Labora- 
tory staff. 
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14531 (LA—6505-PR) Medium-ene ysics program. 
Progress report, February 1—April 1, 1976. = E. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract 
W-7405-ENG-36. 101p. Dep. NTIS $5.50. 

A papel = on the medium-energy physics program 
at LAMPF is given. Topics covered include: (1) engineering sup- 
port; (2) accelerator support; (3) accelerator systems develop- 
ment; (4) injector systems; (5) electronic instrumentation and 
computer systems; (6) accelerator operations; (7) experimental 
areas; (8) beam line development; (9) large-spectrometer systems; 
(10) research; (11) nuclear chemistry; (12) practical applications 
of LAMPF; and (13) management. (PMA) 


14532 New uses of ion accelerators. Ziegler, J.F. (ed.). New 
York; Plenum Press (1975). 494p. $28.00. 

A review is given of new uses of ion accelerators and in- 
cludes discussion of sample preparation, ion beam and energy 
selection, detector methods, and data collection and analysis. Top- 
ics include: (1) ion-excited x-ray analysis of environmental sam- 
ples; (2) material analysis by nuclear backscattering; (3) material 
analysis by means of nuclear reactions; (4) lattice location of im- 
purities in metals and semiconductors; (5) ion implantation in 
metals; (6) ion implantation in superconductors; (7) ion-induced 
x-rays from gas collisions; and (8) ion-induced x-rays in solids. A 
separate abstract was prepared for each chapter for ERDA Energy 
Research Abstracts (ERA). (PMA) 


14533 Material analysis by means of nuclear reactions. 
Wolicki, E.A. (Naval Research Lab., Washington, DC). pp 159- 
228 of In New uses of ion accelerators. Ziegler, J.F. (ed.). New 
York; Plenum Press (1975). 

An overview is given of the present state of the art in the 
use of nuclear reactions for surface analyses. General principles 
underlying the use of nuclear techniques are discussed, and a com- 
prehensive list of examples is given, displaying the wide variety of 
ways in which these techniques can be applied. Topics include 
charged particle activation analysis and prompt radiation analysis; 
anticipated future trends and potentials both for research and for 
applications are discussed. (PMA) 


14534 Lattice location of impurities in metals and semiconduc- 
tors. Picraux, S.T. (Sandia Labs., Albuquerque, NM). pp 229-281 
of In New uses of ion accelerators. Ziegler, J.F. (ed.). New York; 
Plenum Press (1975). 

Methods for the detection of impurities in metals and 
semiconductors are briefly discussed, and the ion channeling 
technique of determining directly impurity locations within a 
crystal lattice is reviewed. Lattice location analysis from channel- 
ing data is described, and examples for various classes of impurity 
sites are given. The existing location data available from channel- 
ing studies are summarized, and limitations of the technique are 
discussed. (PMA) 


14535 Ion implantation in metals. Dearnaley, G. (AERE, Har- 
well, Eng.). pp 283-322 of In New uses of ion accelerators. Zie- 
gler, J.F. (ed.). New York; Plenum Press (1975). 

A discussion is given of modifications in physical properties 
of metals and alloys due to ion implantation. The most important 
surface processes are probably wear and corrosion, while other im- 
portant effects are the modification of electrochemical behavior 
and of the bonding ability of a metal surface. Topics covered in- 
clude: friction and wear; corrosion; ion backscattering; elec- 
trochemistry and catalysis; and equipment for the ion implantation 
of metals. (PMA) 


14536 Ion implantation in superconductors. Meyer, O. (Institut 
fuer Angewandte Kernphysik, Karlsruhe, Ger.). pp 323-353 of In 
New uses of ion accelerators. Ziegler, J.F. (ed.). New York; 
Plenum Press (1975). 

A discussion is given of problems connected with the in- 
fluence of implanted atoms on the properties of superconductors, 
and ‘some work performed in the last few years is summarized. A 
short introduction to superconductivity is given, and the effect of 
damage on the superconducting properties is described with 
emphasis mainly on more recent work involving heavy ion irradia- 
tion. Metallurgical effects due to ion implantation are also 
discussed. (PMA) 


14537 lon-induced x-rays from gas collisions. Smith, W.W.; 
Kessel, Q.C. (Univ. of Connecticut, Storrs). pp 355-429 of In New 
uses of ion accelerators. Ziegler, J.F. (ed.). New York; Plenum 
Press (1975). 

A discussion is given of the systematics of heavy-ion in- 
duced x-rays emitted from gas collisions. Some of the collision 
models that have been found most useful in this field are reviewed, 
and their regions of validity are discussed. Specific experimental 
techniques for observing inner-shell excitations are presented, 
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together with typical results from the work of several laboratories. 
Examples of situations in which the x-ray fluorescence yield is a 
—_ function of atomic outer-shell configuration are detailed. 
(PMA) 


14538 Ion-induced x-rays in solids. Cairns, J.A. (AERE Har- 
well, Berkshire, Eng.); Feldman, L.C. pp 431-465 of In New uses 
of ion accelerators. Ziegler, J.F. (ed.). New York; Plenum Press 
(1975). 

A general discussion is given of x-rays resulting from the 
bombardment of solid targets by energetic protons and heavy ions, 
and the basic equipment required to conduct studies in the field 
are reviewed. The fundamental properties and some of the current 

plications are discussed for the two main classes of projectiles, 
viz. (1) protons and helium ions; and (2) ions of larger mass. Top- 
ics include: accelerators and target chambers; the detection and 
analysis of x-rays; and x-ray production from solid targets. (PMA) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


14539 Material analysis by nuclear backscattering. Formalism. 
Chu, W.K. (California Inst. of Tech., Pasadena). pp 135-158 of In 
New uses of ion accelerators. Ziegler, J.F. (ed.). New York; 
Plenum Press (1975). 

Essential concepts and basic formulas for nuclear backscat- 
tering are presented. The three basic concepts are the kinematic 
factor which permits mass analysis, the differential scattering cross 
section which can be used for quantitative analysis, and energy 
losses which allow depth profile analysis. Key formulas and defini- 
tions are summarized and listed in an appendix. (PMA) 


14540 DIBBUK, a monitoring and control system for secondary 
beams from a high energy accelerator. Lowenstein, 
D.1.; Stubblefield, F.W. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Nucl. Instrum. Methods; 129: No. 2, 575-580(15 Nov 
1975). 
This paper describes DIBBUK, a monitoring and control 
system for secondary particle beams from a high energy accelera- 
tor. The primary discussion is of the computer software aspects. 


14541 Measurements of large ion currents in a pinched 
relativistic electron beam diode. Swain, D.W.; Mix, L.P.; Kruse, 
L.W.; Poukey, J.W. (Sandia Laboratories, Albuquerque, New Mex- 
ico 87115). J. Appl. Phys.; 48: No. 1, 118-124(Jan 1977). 

We have observed ion currents of 10—20% of the total 
diode current in a diode exhibiting pinched electron flow. Mea- 
surements have been made utilizing two independent techniques: 
multiple Faraday cups, and neutron generation and counting. The 
results agree well with each other and are compared with both nu- 
merical simulations and an analytic model of ion flow. Agreement 
is found to within the accuracy of the experimental measurement, 
lending further credence to the theoretical models. (AIP) 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 14531 


14542 (CONF-760829—23) Results of the Fermilab wire 
production program. Strauss, B.P.; Remsbottom, R.H.; Reardon, 
P.J.; Curtis, C.W.; McDonald, W.K. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). 1976. Contract E(49-8)-3000. 4p. Dep. 
NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

In examining the various schedules of wire drawing and heat 
treating, the Critchlow type of schedule provided the highest and 
most uniform data from billet to billet. It consists of a long anneal 
at 400 +- 20°C at a cold work point giving about 99 percent 
reduction in area from the extrusion size. Several quick copper an- 
neals at 300°C may be interspersed to aid in fabrication. A final 
anneal at finished size both peaks up the resistivity ratio of the 
copper as well as the critical current of the alloy by moving dislo- 
cations to subcell walls. Using this method, critical currents of 1.7 
x 10° A/cm? could be maintained in all billets. The copper 
cladding and sinking method looks promising and should save 
production costs. In spite of this, it was important to attain good 
packing density in the billets to assure uniform filament pattern 
and reduce breakage in wire drawing. Overall, a procedure was 
found for fabricating wire in large production lots that would be 
acceptable for constructing dipole magnets. It is felt that this 
method could be peaked up with time. 
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14543 (CONF-760829—24) Quench development in magnets 
made with multifilamentary NbTi cable. Flora, R.H.; Kuchnir, M.; 
Tollestrup, A.V. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA)). 1976. Contract E(49-8)-3000. 3p. Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

An experimental study of the normal zone propagation and 
total resistance as a function of time is described. The normal zone 
propagation velocity in a single strand was measured as a function 
of both current and magnetic field with particular interest in the 
neighborhood of the short sample limit. The study proceeded from 
measurements in single multifilamentary strands to measurements 
in 23 strand cables under different cooling environments to final 
measurements in actual ramping dipole magnets made with this 
cable. Interpretation of the results led to the determination of 
safety limits for the Energy Doubler/Saver magnets and to 
safeguards implemented by an energy dumping circuit which effec- 
tively protects these magnets from self-destruction. 


14544 (CONF-760829—25) Measurements of magnet quench 
levels induced by proton beam spray. Edwards, H.; Rode, C.; Mc- 
Carthy, J. (Fermi National Accelerator Lab., Batavia, Ill. (USA)). 
1976. Contract E(49-8 )-3000. 4p. Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A superconducting dipole magnet was installed in the Fer- 
milab primary beam line. Targets were inserted in the proton beam 
upstream of the magnet and measurements made of the energy 
deposition within the magnet sufficient to cause quenching. The 
quench levels were 25 mW/g for 1 s beam spill and | mJ/g for a 
spill of 1 ms or less. In comparison, the energy deposition at the 
extraction septum was 0.6 mJ/g. 


14545 (CONF-760829—26) Technology of producing reliable 
superconducting dipoles at Fermilab. Fowler, W.B.; Livdahl, P.V.; 
Tollestrup, A.V. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA)). 1976. Contract E(49-8)-3000. 4p. Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

During the last few months, several full size prototype 
dipole magnets for the Fermilab Energy Doubler were successfully 
tested. This was the result of several concurrent programs in con- 
ductor development as well as magnet construction, production, 
and testing. The present magnets have achieved their design goal. 
Progress to this point has solved many pitfalls. A description is 
given of the present technology as well as some of the decisions 
that led to the present design. 


14546 Eccentric superconducting rf cavity separator structure. 
Aggus, J.R.; Giordano, S.T.; Halama, H.J. (to Energy Research 
and Development Administration). US Patent 3,976,950. 24 Aug 
1976. Filed date 20 Mar 1975. 6p. 

An accelerator apparatus is described having an eccentric- 
shaped, iris-loaded deflecting cavity for an rf separator for a high 
energy high momentum, charged particle accelerator beam. In one 
embodiment, the deflector is superconducting, and the apparatus 
of this invention provides simplified machining and electron beam 
welding techniques. Model tests have shown that the electrical 
characteristics provide the desired mode splitting without adverse 
effects. 


ION SOURCES 


14547 Studies of the hollow discharge d tron as a 
source of H~ ions. Kobayashi, M.; Prelec, K.; Sluyters, T. (National 
Laboratory for High Energy Physics, Oho-Machi, Tsukuba-Gun, 
Ibaraki-Ken 300-32, Japan). Rev. Sci. Instrum.; 47: No. 12, 1425- 
1434(Dec 1976). 

A parametric study was made of the pulsed hollow 
discharge duoplasmatron, operating as a negative hydrogen ion 
source in the pure hydrogen mode and in the mixed 
hydrogen—cesium mode. Effects of the arc current, gas pressure, 
and the magnetic field on the extracted H™ current were in- 
vestigated for different electrode geometries and potentials. In the 
hydrogen mode a maximum H~ beam current of 11 mA was ob- 
tained from an anode extraction aperture of 2.45-mm diameter, 
with a normalized emittance of 0.17 cm mrad. In the - mixed 
hydrogen—cesium mode an H~ beam current of 60 mA was ob- 
tained from the same aperture. At a current of 40 mA the normal- 
ized emittance was 0.237 cm mrad. An analysis of the results 
points to the volume production of H™ ions in the hydrogen mode 
= the surface production in the hydrogen—cesium mode. 
( ) 
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EXPERIMENTAL FACILITIES AND EQUIPMENT 


14548 (N—75-21093) Design, performance, and calculated 
error of a Faraday cup for absolute beam current measurements of 
600-MeV protons. Beck, S.M. (National Aeronautics and Space 
Administration, Langley Station, Va. (USA). Langley Research 
Center). Apr 1975. 39p. (NASA-TN-D—7858 L—9933). NTIS 
$3.75. 


A mobile self-contained Faraday cup system for beam cur- 
rent measurments of nominal 600-MeV protons was designed, con- 
structed, and used at the NASA Space Radiation Effects Laborato- 
ry. The cup is of reentrant design with a length of 106.7 cm and 
an outside diameter of 20.32 cm. The inner diameter is 15.24 cm 
and the base thickness is 30.48 cm. The primary absorber is com- 
mercially available lead hermetically sealed in a 0.32-cm-thick 
copper jacket. Several possible systematic errors in using the cup 
are evaluated. The largest source of error arises from high-energy 
electrons which are ejected from the entrance window and enter 
the cup. A total systematic error of -0.83 percent is calculated to 
be the decrease from the true current value. From data obtained in 
calibrating helium-filled ion chambers with the Faraday cup, the 
mean energy required to produce one ion pair in helium is found 
to be 30.76 +- 0.95 eV for nominal 600-MeV protons. This value 
agrees well, within experimental error, with reported values of 29.9 
eV and 30.2 eV. (auth) 


14549 lon-excited x-ray analysis of environmental samples. 
Cahill, T.A. (Univ. of California, Davis). pp 1-71 of In New uses 
* ps accelerators. Ziegler, J.F. (ed.). New York; Plenum Press 
( ). 

Methods are discussed by which ion-excited x-ray analysis 
(IXA) can be performed and optimized so as to match the ad- 
vantages that it possesses to the needs of actual and potential users 
of elemental analysis in the biological and physical sciences, with 
particular emphasis on environmental problems. Topics include: 
(1) ion beam analysis of environmental samples; (2) formalism and 
optimization; (3) an aerosol analysis system; and (4) ion-excited x- 
ray analysis programs. (PMA) 


14550 Material analysis by nuclear backscattering. Introduc- 
tion. Ziegler, J.F. (IBM Research, Yorktown Heights, NY). pp 75- 
103 of In New uses of ion accelerators. Ziegler, J.F. (ed.). New 
York; Plenum Press (1975). 

The basic concepts of nuclear backscattering are described 
by considering one experiment in detail. A thin film of hafnium on 
a silicon substrate is bombarded with 'H* (200—400 keV) or *He* 
(1—3 MeV). A few ions undergo a large-angle collision with target 
nuclei and are then detected by a surface-barrier detector which 
can determine the energy to better than 1%. The primary physical 
= and the limitations of the technique are discussed. 
( ) 


14551 Material analysis by nuclear backscattering. A 
tions. Mayer, J.W.; Ullrich, B.M. (California Inst. of Tech., 
Pasadena). pp 105-133 of In New uses of ion accelerators. Ziegler, 
J.F. (ed.). New York; Plenum Press (1975). 

Applications of nuclear backscattering in which depth anal- 
ysis plays a key role are discussed, and techniques which rely on 
energy losses to obtain depth profiles are compared to sputtering 
methods. Topics include: (1) ion implantation (2) growth and 
deposition of thin films; (3) interdiffusion and compound forma- 
tion in thin film reactions; and (4) bulk effects in composition, dif- 
fusion, and solubility. (PMA) 


14552 A medium energy intense neutron facility at the Brook- 
haven 200 MeV Linac. Katcoff, S.; Cumming, J.B.; Godel, J.; 
Buchanan, V.J.; Susskind, H.; Hsu, C.J. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Nucl. Instrum. Methods; 129: No. 2, 
473-485(15 Nov 1975). 

The 100 wA beam of 200 MeV protons from the Brook- 
haven linear accelerator is stopped in a water-cooled copper disc 
to produce a Medium Energy Intense Neutron source (MEIN). A 
detailed calculation is described of the temperature distribution 
within the stop. The flux of neutrons in the energy range 25-200 
MeV, at a place where targets can be radiated in pneumatically 
operated rabbits, was determined to be approximately 1.3x10" 
n/cm*s. Numerous effective cross sections were determined by ir- 
radiation of a series of targets with various beams and measuring 
the intensities of known y-rays emitted by the radionuclides 
produced. It is shown that medium energy neutron irradiation is 
considerably more favorable than proton irradiation for production 
of neutron-rich nuclides. 


14553 An integrating scintillation detector as a beam monitor 
for high rates. Wangler, T.P.; Vigdor, S.E. (Argonne National 
Lab., Ill. (USA)). Nucl. Instrum. Methods; 129: No. 2, 437-440(15 
Nov 1975). 
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The integrated output from an ordinary scintillation counter 
has been used to measure the absolute incident flux for pion and 
gan beams with instantaneous counting rates exceeding 10*/s. 

@ system is easily calibrated at low rates and provides beam in- 
tegration accurate to better than +-2% over four orders of mag- 
nitude in beam intensity. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 14529, 14568 


14554 (LBL—4818) ESCAR mid-term report. Elioff, T.; 
Byrns, R.A.; Gilbert, W.S.; Lambertson, G.R.; Meuser, R.B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 17 
Aug 1976. Contract W-7405-ENG-48. 7p. (CONF-760829—41). 
Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A status report is given of the design and fabrication of a 
small pilot-project accelerator and storage ring using supercon- 
ducting magnets. The project is called ESCAR, for Experimental 
Superconducting Accelerator Ring. Work is reported on a pre- 
production dipole magnet, a 1500W helium refrigeration plant, 
planned major systems tests, and conventional component develop- 
ment. (PMA) 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 14283 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 12585, 12586, 12604, 13355, 
13461, 14553, 14565, 14572, 14733, 14857, 14875, 14974 


14555 (AD-A—020037) Gamma-ray energy deposition in sil- 
icon detectors. Final report, 20 May 1974—20 Sep 1975. Lurie, 
N.A. (Intelcom Rad Tech, San Diego, Calif. (USA)). Oct 1975. 
Contract F19628-75-C-0188. 49p. (INTEL-RT—8136-001). NTIS 
$4.50. 

Calculations have been performed of total gamma-ray ener- 
gy deposition spectra in a silicon ionization dosimeter based on a 
silicon surface barrier detector. The technique used was coupled 
photon-electron transport using the Monte Carlo code SANDYL. 
Measurements are also reported of the sensitive volume and of the 
nonuniformity of the charge-collection efficiency in the detector. 
These measurements have been used to formulate a model of the 
detector which leads to improved agreement between calculation 
and experiment. In addition, benchmark Monte Carlo calculations 
have been performed of the energy deposition spectra in small- 
= silicon detectors surrounded by aluminum hemispheres. 
(GRA) 


14556 (COM—75-10667) Calibration of x-ray ion chambers 
for the environment monitoring system. Technical report. Un- 
zicker, A.; Donnelly, R.F. (National Oceanic and Atmospheric Ad- 
ministration, Boulder, Colo. (USA). — Environment Lab.). 
Nov 1974. 56p. (NOAA-TR-ERL—310 SEL—31). NTIS $4.25. 

Paper copy also available from GPO as C55.13:ERL-310- 
SEL-31. 

Measurements of the steady-state of the ion-chamber cur- 
rent output to the incident energy flux of a monochromatic x-ray 
beam are reported for the 1/2—3 A and 1—8 A ion chambers for 
the NOAA Space, Environment Monitoring System. Bragg crystal 
reflection was employed to obtain a monochromatic beam. Propor- 
tional counters were used to measure the absolute intensity of the 
monochromatic x-ray beam. An ultrasensitive electrometer was 
used to measure the current output of the ion chamber, includin 
currents as small as 10-'* A. with noise levels as low as about 10-" 
A. The calibration results are compared with the theoretical 
transfer function. The effects of anode structures on reducing the 
effective total area of the ion chambers were observed as a func- 
tion of wavelength. The influence of small regions of epoxy overly- 
ing the window was examined. (GRA) 


14557 (N—76-18410) Special-geometry proportional counters 
and techniques for detection of low-levels of x rays and beta parti- 
cles. Semiannual progress report, 1 Aug 1975—1 Feb 1976. Grego- 
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ry, J.C. (Alabama Univ., Huntsville (USA). School of Graduate 
Studies and Research). Feb 1976. Contract NAS8-31170. 16p. 
(NASA-CR—144205;SAR— 1976). NTIS $3.50. 

The use and sensitivity of the multiwire proportional 
counter to detect Kr-85 in ambient air are examined. Data also 
cover monitoring beta and x-ray emitting radio nuclides at low ac- 
tivity levels. Results show the counter to have excellent properties 
for monitoring Kr-85 down to 0.0004 pCi cu/cm. (GRA) 


14558 (PB—248171) Radiation quality assurance intercom- 
parison studies 1974—1975. (Environmental Monitoring and Su 
rt Lab., Las Vegas, Nev. (USA)). Oct 1975. 26p. (EPA—600/4- 
5/014). NTIS $4.00. 

The Quality Assurance Branch of the Monitoring Systems 
Research and Development Division at the U.S. Environmental 
Protection Agency’s Environmental Monitoring and Support 
Laboratory-Las Vegas prepares and distributes calibrated low-level 
radioactive solutions to Federal, State, and private laboratories in- 
volved in environmental radiation monitoring and surveillance. 
These solutions are used for both the calibration of counting in- 
struments and chemical yield determinations. Since the laborato- 
ries using these samples must have confidence in their accuracy, 
the Quality Assurance Branch has instituted intercomparison stu- 
dies with the National Bureau of Standards and with the Energy 
Research and Development Administration Health and Service 
Laboratory. The results of the studies conducted during 1974 and 
1975 are described. (GRA) 


14559 LLL model NR-1 tritium sniffer (5 Mar 1975) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2528). 

34 drawings. 

Drawings are given for the LLL NR-1 Radioactive Gas 
Monitor, an ionization chamber type instrument. In use, a blower 
draws air through the ionization chamber, and the current 
produced within the chamber volume is measured by a D.C. elec- 
trometer circuit and indicated on a microammeter. Direct calibra- 
tion in microcuries of tritium per cubic meter of air removes the 
necessity of referring to a calibration chart in order to convert the 
current reading to the tritium in air concentration. Although the 
meter calibration is in microcuries of tritium per cubic meter of 
air, the instrument is not specific for tritium. When properly 
calibrated, the Radioactive Gas Monitor may be used to detect and 
measure atmospheric contamination by other gaseous radioisotopes 
such as C4%O,, Argon-41, Krypton-85, Radon, etc. The sensitivity 
to these isotopes is appreciably greater due to their greater disin- 
tegration energies. 


14560 Wound counter (29 Jun 1976) (Engineering Materials). 
(Atomics International Div., Golden, Colo. (USA)). 
(CAPE—2535). 

17 drawings. 

Drawings are given for a wound counting system for detect- 
ing radioactive wound contamination and for gamma spectral anal- 
ysis. Details include the various detector channels, power supply, 
timer module, scalers, single channel analyzer, and detectors. 
(PMA) 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 15300 


14561 (AD-A—019804) Nuclear emulsion measurements of 
the astronauts’ radiation exposures on Skylab missions 2, 3 and 4. 
Schaefer, H.J.; Sullivan, J.J. (Naval Aerospace Medical Inst., Pen- 
— Fla. (USA)). 10 Dec 1975. 19p. (NAMRL— 1220). NTIS 
$3.50. 

On the Skylab missions, Ilford G.5 and K.2 emulsions were 
flown as part of passive dosimeter packs carried by the astronauts 
on their wrists. Due to the long mission times, latent image fading 
and track crowding — ys limitations on a quantitative track and 
grain count analysis. For Skylab 2, the complete proton energy 
spectrum was determined within reasonable error limits. A com- 
bined mission dose equivalent of 2,490 millirems from protons, tis- 
sue stars and neutrons was measured on Skylab 2. A stationary 
emulsion stack, kept in a film vault drawer on the same mission, 
fn a highly structured directional distribution of the fluence 
of low-energy protons (enders) reflecting the local shield distribu- 
tion. On the 59- and 84-day missions 3 and 4, G.5 emulsions had 
to be cut on the microtome to 5 to 7 microns for microscopic ex- 
amination. Even so, the short track segments in such thin layers 

recluded a statistically reliable grain count analysis. However, the 
.2 emulsions still allowed accurate proton ender counts without 
special provisions. (GRA) 
14562 (AD-A—025136) The AURORA dosimetry 


system. 
Technical report. Kerris, K.G. (Harry Diamond Labs., Washington, 
D.C. (USA)). Mar 1976. 48p. (HDL-TR—1754). NTIS $4.00. 


ERA VOL. 2, NO. 6 


AURORA, a generator of intense bremsstrahlung pulses, is 
used principally for simulating the effects of a nuclear weapon 
prompt gamma pulse on military electronic systems. AURORA's 
unique feature is its extremely high volumetric dose output; it can 
deliver 25 krads(Si) throughout a | m-diam, | m-long cylindrical 
volume, or 50 krads(Si) throughout a 25-cm sphere. AURORA is 
located at Adelphi, Md, and is operated by the Harry Diamond 
Laboratories for the Defense Nuclear Agency. This report 
describes the techniques and instruments used at AURORA for 
measuring the radiation dose and dose rate. The present report 
describes in detail the experimental techniques of dosimetry as 
they are now implemented at AURORA. (GRA) 


14563 (N—76-16749) Development of a dosimeter for dis- 
tributed body organs. Progress report, 31 May—30 Nov 1975. 
Khandelwal, G.S. (Old Dominion Univ., Norfolk, Va. (USA). 
Research Foundation). 26 Jan 1976. 35p. (NASA-CR—146225). 
NTIS $4.00. 

Calculational methods for estimation of dose from external 
proton exposure of aribtrary convex bodies is briefly reviewed and 
all of the necessary information for the estimation of dose in soft 
tissue is presented. Special emphasis is on retaining the effects of 
nuclear reaction especially in relation to the dose equivalent. 
(GRA) 


14564 On the application of a liquid-dielectric ionization 
chamber to *? Cf dosimetry. Bednarek, D.R.; Lanzl, L.H.; Rozen- 
feld, M. (Department of Radiology and The Franklin McLean 
Memorial Research Institute, The University of Chicago, Chicago, 
Illinois). Med. Phys.; 3: No. 6, 403-40 (Nov 1976). 

Our investigations of an iso-octane-filled liquid-dielectric 
ionization chamber indicate that this dosimeter is well suited for 
the measurement of dose distributions at distances close to **Cf 
interstitial implant sources. Initial research has shown that such an 
instrument provides good discrimination between the radiation 
components of a mixed field and possesses excellent sensitivity. 
Calculations indicate that iso-octane will yield a neutron and y-ray 
dose response independent of energy over a major part of the ™Cf 
spectral range, while transmission measurements have demon- 
strated that the liquid causes little perturbation of the radiation 
field. (AIP) 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 15228 


14565 (UCRL—78250)  Second-generation 1024-channel 
portable gamma-ray spectrometer. McGibbon, A.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 4 Oct 1976. 
Contract W-7405-ENG-48. 6p. (CONF-761006—6). Dep. NTIS 
$3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Following the successful design in 1974 of a 256-channel 
battery-powered pulse-height analyzer system, we have completed 
a second-generation analyzer with advanced features, lighter 
weight, and more rugged construction. The 17-kg analyzer includes 
a Nal detector and is packaged as a small suitcase; it has high sta- 
bility and accuracy to allow use over the temperature range from 
—30 to +70°C. The waterproof unit has many features not found 
on any commercial unit to allow sophisticated analysis by non- 
electronics oriented personnel. Its 36-button keyboard will allow 
manipulation of multiple spectra, integrations, and expanded ener- 
gy scale with readout in keV. If its self-contained SX70 display 
camera is not sufficient for record keeping, the unit will telemeter 
all data onto analog tape or send to a remote computer via phone 
coupler. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


14566 (AD-A—018091) The effect of ionization energy 

the calculation of rigidity transmittance functions. Interim report. 
Smart, D.F.; Shea, M.A.; Lezniak, J.A. (Air Force Cambridge 
Research Labs., L.G. Hanscom Field, Mass. (USA)). 26 Nov 1975. 
8p. (AFCRL-TR—75-0597). NTIS $3.50. 

The authors have used the detailed trajectory tracing 
method to calculate the rigidity transmittance function for a 
oma ray detector at balloon altitude at a mid-latitude location. 
( 


14567 (AD-A—018097) A preliminary idealized network of 
neutron monitors for the study of solar modulation. Interim report. 
Gold, R.E.; Shea, M.A.; Smart, D.F. (Air Force Cambridge 
Research Labs., L.G. Hanscom Field, Mass. (USA)). 26 Nov 1975. 
8p. (AFCRL-TR—75-0603). NTIS $3.50. 
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An idealized network of neutron monitors has been 
developed with asymptotic cones optimized for the study of solar 
modulation of cosmic rays. (GRA) 


14568 (BNL—21898) Charged particle detector system for the 
MPS and ISABELLE rometers. Platner, E.D. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 11 Oct 1976. Contract EY- 
76-C-02-0016. I lp. Dep. NTIS $3.50. 

A detector system combining the good time resolution and 
low dead time to PWC’s and the good space resolution of drift 
chambers is proposed to upgrade the MPS and for future use in 
Isabelle spectrometers. Central to this detector is the development 
of two integrated electronic circuit systems. The detectors are 
described with special emphasis on the electronic systems. The de- 
tector system proposed will be capable of handling particle flux 
rates typical of conventional PWC’'s yet providing a spacial resolu- 
tion of 100 wm. Another advantage is that a large area detector of 
such performance will become technically feasible as well as 
economically viable. 


14569 (N—76-16995) Relativistic astrophysics. Semiannual re- 
port, 1 May—31 Oct 1975. Price, P.B. (California Univ., Berkeley 
(USA). Space Sciences Lab.). 10 Feb 1976. Contract NGR-05- 
003-376. 25p. (NASA-CR—146160;SSL-SER—17-ISSUE-7). NTIS 
$3.50. 

The design, experimental testing, and calibration (error 
analysis) of a high-resolution Cherenkov-scintillation detector is 
presented. The detector is capable of detecting iron isotopes and 
heavy ions of cosmic rays, and of performing direct measurements 
of individual neighboring isotopes at charge resolution 26. It util- 
izes Lexan (trademark) sheets, and has been used in flight 
packages of balloons and on the Skylab. The detector will be able 
to provide more information on violent astrophysical processes, 
such as thermonuclear reactions on neutron stars. Ground support 
and display equipment which are to be used in conjunction with 
the detector are also discussed. (GRA) 


14570 Calculated performance of .a mineral-oil-iron ionization 
spectrometer. Gabriel, T.A.; Amburgey, J.D.; Santoro, R.T. (Oak 
Ridge National Lab., Tenn. (USA)). Nucl. Instrum. Methods; 129: 
No. 2, 409-426(15 Nov 1975). 

The calculated performances of two slightly different 
mineral-oil—iron ionization spectrometer designs are presented 
and compared with experimental data. The particle types con- 
sidered are electrons, protons, and pions with momenta ranging 
from 3 to 17.3 GeV/c. Many of the factors which contribute to the 
overall performance of such a spectrometer and which are often 
omitted in other calculations are included in these calculations. In 
general, the agreement between the calculated and the experimen- 
tal results is good. 


14571 An experimental test of position resolution of a lead 
glass array. Siemann, R.H. (Cornell Univ., Ithaca, N.Y. (USA). 
Dept. of Physics); Deutsch, M. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Physics); Milburn, R.H.; Quinn, D.J.; 
Rutherfoord, J.P.; Shupe, M.A.; Stottlemyer, A.R. (Tufts Univ., 
Medford, Mass. (USA). Dept. of Physics); Hertzbach, S.S.; Kofler, 
R.; Rabin, M.S.Z. (Massachusetts Univ., Amherst (USA)). Nucl. 
Instrum. Methods; 129: No. 2, 427-435(15 Nov 1975). 

An experiment to examine the use of lead glass Cherenkov 
counters in a “ere to determine the trajectory of incident 
shower particles, i.e. electrons, positrons, or photons is reported. 
This tests the accuracy with which an incident positron can be 
located using only an array of lead glass counters. Twelve lead 
glass counters were used in each of three counter configurations, 
at 1.5, 3.1 and 4.2 GeV. For each configuration, the axis of the 
electromagnetic shower was calculated from the digitized lead 
glass counter pulse heights, and —o to the trajectory of the 
incident positron, which was separately measured with mo cham- 
bers. For one of the configurations, the one-dimensional discrepan- 
cy between the positron trajectory and the calculated shower axis 
was less than 1.1 cm (fwhm) at 1.5 GeV and 3.1 GeV. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 14598, 14749 


(AD-A—020999) Feasibility of using electronic 
minate halogen gas in —Muller detectors in 


uging systems. McClellan, J.L. (Air Force Inst. of 
t-Patterson AFB, Ohio (USA). School of Engineer- 
ing). Dec 1975. 87p. NTIS $5.00. 

Thesis 


The feasibility of electronic quenching was studied for 
Geiger-Muller (GM) radiation detectors used in aircraft oil gaug- 
ing systems. A solid-state, variable-parameter quenching circuit 
was used which employed a multivibrator and a high-voltage 
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transistor to reduce the applied voltage on the detector. The GM 
detectors which were tested included halogen-quenched counters 
formerly used in aircraft oil systems, as well as locally manufac- 
tured GM tubes filled to 100-200 torr of combinations of Ar, CO,, 
Hz, Nz, and Ne. Experiments with operational halogen-quenched 
tubes indicated that with electronic quenching, an increased volt- 
age operating range and tube counting lifetime are possible. The 
results for inoperable halogen-quenched detectors and for detec- 
tors containing no quenching gas were mostly inconclusive. (GRA) 


14573 (PB—248916) Improved performance criteria for use in 
nuclear gage specifications. Final report. Chan, E.E.; Champion, 
F.D.; Chang, J.C.; Hannon, J.B.; Forsyth, R.A. (California State 
Div. of Highways, Sacramento (USA). Transportation Lab.). May 
1975. 82p. (CA-DOT-TL—2108-1-75-21). NTIS $5.00. 

A laboratory study of nuclear moisture-density gage 
parameters is reported. Commercial gages were studied to deter- 
mine the capabilities of present day gages. A research gage was 
fabricated with a system of precision modular instruments for 
radiation analysis and measurement and variable gage parameters. 
Gage geometry, configuration and components could be varied 
simultaneously or independently. The following gage parameters 
were investigated: source-detector-(separation, collimation, selec- 
tion, shielding); gamma photon energy discrimination; and gage 
configuration. These parameters were evaluated by gage response 
to changes in moisture, density, soil mineral composition, surface 
irregularities, temperature and influence by nearby objects. The 
objective was to develop the criteria necessary to write efficient 
‘state-of-the-art’ specifications for nuclear-moisture density mea- 
surement gages for use in highway compaction control. (GRA) 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 14514 


14574 (AD-A—017515) Ion implanted R2 JFET’s for opera- 
tional amplifier’'s. Final report, Apr 1973—Sep 1974. MacDougall, 
J.S.; Stafford, K.R.; Keet, A.J. (Fairchild Camera and Instrument 
Corp., Mountain View, Calif. (USA). Fairchild Semiconductor 
Div.). Mar 1975. Contract F19628-73-C-0154. 62p. NTIS $4.50. 

The previous design work performed to develop a very re- 
sistant, radiation-hardened operational amplifier is summarized and 
analyzed. It was concluded that the use of ion implanted JFET’s 
together with some circuit and layout modifications to the amplifi- 
er would result in a greatly improved circuit. (GRA) 


14575 (AD-A—019155) Neutron hardness assurance for 
bipolar transistors through determination of physical parameters. 
Final report. Blice, R.D.; Munarin, J.A. (Naval Ammunition 
Depot, Crane, Ind. (USA)). Nov 1975. 199p. NTIS $7.50. 

A nondestructive method of neutron radiation hardness as- 
surance is developed for bipolar transistors using a detailed one- 
dimensional model to obtain the powers (sensitivity parameters) 
relating postirradiation h sub FE and V sub CE(sat) at any operat- 
ing point to preirradiation physical parameters and preirradiation 
electrical measurements at specified operating points. The 
transistor model uses physical dimensions, doping concentrations, 
diffusion constants, electric fields, and minority carrier lifetimes 
determined from terminal electrical measurements. The sensitivity 
parameters are applied to (1) predicting postirradiation h sub FE 
and V sub CE(sat) from preirradiation electrical measurements 
and the physical parameters extracted from them and (2) 
establishing upper or lower bounds on preirradiation physical 
parameters. In this study, sensitivity parameters are calculated for 
a medium-power double-diffused planar epitaxial NPN device 
(2N2222A). (GRA) 


14576 (AD-A—019189) Testing and characterization of radia- 
tion hardened C-MOS devices. Progress report, fiscal year 1974. 
Eisen, H.A.; Epstein, A.S.; Polimadei, R.A. (Harry Diamond Labs., 
Washington, D.C. (USA)). Aug 1975. 44p. (HDL-PR—75-3). 
NTIS $4.00. 

Defense Nuclear Agency, Washington, D.C. . 

The susceptibility to ionizing radiation of small sample lots 
of candidate hardened C-MOS devices was evaluated. All except 
an early pilot line device with an undoped SiO, gate dielectric ex- 
hibited small total dose susceptibility out of 1,000,000 rads (Si). 
Other studies (e.g., annealing and high temperature performance ) 
also are reported. A test plan for more extensive evaluation of 
larger lots is discussed. Future work will concentrate on instrumen- 
tation development to implement that test plan and evaluation of 
new samples according to the plan. (GRA) 
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14577 (AD-A—019470) Maintenance for the Net-2 network 
analysis program. Final report 2 Apr—31 Dec 1975. Ray, L.D. 
(Bdm Corp., El Paso, Tex. (USA)). Dec 1975. Contract DAAG39- 
75-C-0140. 15p. NTIS $3.50. 

Maintenance activities for the Release 9 version of the 
NET-2 Network Analysis Program are described. These activities 
include correction of logical and programming errors, improve- 
ment of numerical techniques as required, and provision of en- 
gineering assistance and consultation in the application of NET-2 
as directed by the Harry Diamond Laboratories. (Author) (GRA) 


14578 (AD-A—019479) Improved radiation hardness of 
bipolar linear circuits. Quarterly report, 1 Jul—30 Sep 1975. Lee, 
F. (RCA Solid State Div., Somerville, N.J. (USA)). Nov 1975. 
Contract N00014-74-C-0451. 14p. NTIS $3.50. 

See also report dated 15 Jul 1974—15 Feb 1975, AD- 
A—010224. 

This Quarterly Report describes progress in the second 
phase of this program. Results of amplifier and capacitor testing 
are presented. (GRA) 


14579 (AD-A—019667) Study of IEMP effects on IC opera- 
tional amplifier circuits. Interim report. Bernstein, M.J.; Paschen, 
K.W. (Aerospace Corp., El Segundo, Calif. (USA)). 10 Dec 1975. 
Contract F04701-75-C-0076. 30p. NTIS $4.00. 

Three typical operational amplifiers were irradiated by a 
plasma focus to study their IEMP responses with and without su- 
perposition of TREE responses. The 30-kJ plasma focus device 
produced photons primarily in the 8- to 100-keV range with pulse 
widths typically in the range of 10 to 15 nsec. Pulses of electrons 
were also deposited on the external leads of the operational am- 
plifiers to determine the characteristic responses. These units were 
operated in circuits with closed-loop gains ranging from 5 to 100. 
During direct irradiation of the operational amplifiers, it was found 
that the IEMP responses (caused by photoemission within the 
housings) dominated the TREE responses provided that the RC 
time for the deposited charge to drain to ground was longer than a 
characteristics operational amplifier response time. The gas nor- 
mally contained inside hermetically sealed operational amplifier 
units enhanced their IEMP responses. For most operational am- 
plifiers, charge deposited on the input leads dominated the 
response, but some types were also sensitive to charge deposited 
on other external leads such as those controlling the offset. (GRA) 


14580 (AD-A—020148) Radio set AN/URC-78(XE-2)/V 
nuclear hardening test plan. Revision A. (Radio Corp. of America, 
Camden, N.J. Communications Systems Div.). 26 Mar 1974. Con- 
tract DAABO7-7 1-C-0182. 24p. NTIS $3.50. 

The document includes test methods for the Compliance 
Test Program that will verify the Nuclear Hardening design integri- 
ty of the AN/URC-78(XE-2)/V Radio Set. (GRA) 


14581 (AD-A—020451) Radiation-hard COS/MOS devices in- 
corporation undoped (dry) SiO, channel dielectric. Interim report. 
Fabula, J. (RCA Solid State Div., Somerville, N.J. (USA)). Jan 
1976. Contract NO00014-75-C-1101. 44p. (PRRL—75-CR-75). 
NTIS $4.00. 

The objective of this program is to define a ‘dry oxide’ 
process for the production of COS/MOS (CD4000 series) on bulk- 
silicon integrated circuits which simultaneously meets the demands 
of radiation hardness, producibility, and reliability. This process 
will use undoped (clean) SiO, as the channel dielectric. During 
this study a matrix of silicon processing (6 runs of 10 wafers of the 
CD4023, and 6 runs of 10 wafers of the CD4049X) was 
completed. Seven of the runs completed under this matrix fit 
within the window of what will be the recommended ‘Rad-Hard’ 
pilot process. All seven of these runs exhibited radiation tolerance 
in excess of 1,000,000 rads total dose, with several runs opera- 
tional past 3,000,000 rads. Devices so produced were tested to and 
found to meet both the commercial and the MIL-STD-883A ‘hi- 
rel’ specifications with good yields. Accelerated life testing was 
> A all twelve runs, and all exhibited excellent stability. 
( ) 


14582 (AD-A—020752) Complementary metal oxide semicon- 
ductor hardened functions and radiation failure criteria. Final re- 
port, 1 Aug 1973—15 Nov 1974. Antinone, R.J.; Ledbetter, J.D. 
(Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). Aug 
1975. 40p. (AFWL-TR—75-69 ). NTIS $4.00. 

Various methods for designing radiation-hardened large- 
scale integrated circuits in the complementary metal oxide 
semiconductor technology are discussed. Recommendations are 
made as to which approaches sould be pursued. Examples of 
required functions are given. Next, approximate failure criteria are 
generated. These failure criteria allow measurements on individual 
field effect transistors to be used to predict failure levels in large- 
scale arrays. Failure criteria are related to excessive power dissipa- 


ERA VOL. 2, NO. 6 


tion, loss of noise margin, and degraded switching speeds. Finally, 
some specific circuit designs are considered. Transmission gates 
and 4-input NAND gates are studied. (Author) (GRA) 


14583 (AD-A—021302) Contractor evaluation report for 
radio set AN/URC-78 (Xe-2)/V (test data sheets) URC-D002. 
Volume IV. Appendix A (continued). (RCA Government Communi- 
cations and Automated Systems Div., Camden, N.J. (USA)). Jun 
1975. Contract DAABO7-71-C-0182. 397p. Availability: 
Microfiche copies only. 

See also Volume V, AD-A—020447. 

Topics include temperature-altitude test (operating) 
(continued); explosive atmosphere (operating); vibration, air 
vehicular tests (operating); shock, aircraft test (non-operating); 
and nuclear hardening tests. (GRA) 


14584 (N—75-24607) Interplanetary charged particle models 
(1974). NASA space vehicle design criteria (environment). Divine, 
N. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). Mar 1975. 47p. 
(NASA-SP—8118). NTIS $3.75. 

The design of space vehicles for operation in interplanetary 
space is given, based on descriptions of solar wind, solar particle 
events, and galactic cosmic rays. A_ state-of-the-art review is 
presented and design criteria are developed from experiment 
findings aboard interplanetary and high-altitude earth-orbiting 
spacecraft. Solar cells were found to be particularly sensitive. Solar 
protons may also impact the reliability of electric propulsion 
systems and spacecraft surfaces, as well as causing interference, 
detector saturation, and spurious signals. Galactic cosmic-ray im- 
pact can lead to similar electronic failure and interference, and 
may register in photographic films and other emulsions. It was con- 
cluded that solar wind electron measurements might result from 
differential charging when shadowed portions of the spacecraft 
acquired a negative charge from electron impact. (auth) 


14585 (N—76-14917) Effects of 1- and 2-MeV electrons on 
photomultiplier tubes. Beatty, M.E.I.; Debnam, W.J. Jr.; Meredith, 
B.D. (National Aeronautics and Space Administration, Langley 
Station, Va. (USA). Langley Research Center). Jan 1976. 28p. 
(NASA-TN-D—8125; L—10347). NTIS $4.00. 

Various types of photomultiplier tubes useful for space ap- 
plications were irradiated with 1- and 2-MeV electrons at Van 
Allen radiation belt fluxes of 100,000 to 10 millions electrons/sq 
cm-sec. The increase in the dark current due to electron irradia- 
tion was observed at various bias voltages under worst-case condi- 
tions (no shielding). Results were presented in the form of dark 
current plotted against electron flux. All the tubes tested showed 
extremely large increases in dark current. Tube types 541A, 6217, 
6199, and 6903 exhibited the largest increases under irradiation, 
whereas type 1P22 was affected the least. All the damage observed 
was transient. The luminescence produced in the optical window 
probably accounts for a large part of the dark-current increases, 
but there were some effects possibly due to direct irradiation of 
the photocathode and dynode chain. (GRA) 


14586 (PB—252682) Semiconductor measurement technology: 
permanent damage effects of nuclear radiation on the x-band per- 
formance of silicon schottky-barrier microwave mixer diodes. Final 
report. Kenney, J.M. (National Bureau of Standards, Washington, 
D.C. (USA)). Apr 1976. 32p. (NBS-SPEC.PUBL.—400-7). NTIS 
$4.00. 

Sponsored in part by Defense Nuclear Agency, Washington, 
D.C. Prepared in cooperation with Harry Diamond Labs., Adelphi, 
Md. Library of Congress catalog card no. 76-5868. 

The permanent damage induced by nuclear radiation in sil- 
icon Schottky-barrier X-band microwave mixer diodes was as- 
sessed by subjecting separate groups of diodes to “Co gamma rays 
and fast neutrons (E>10 keV) of progressively higher levels, 
reaching a total gamma dose of 1.7 x 10 to the 8th power rads (Si) 
and a cumulative neutron fluence of 5.5 x 10 to the 15th 
power/cm. Measurements were made at a local oscillator frequen- 
cy of 9375 MHz to determine changes in conversion insertion loss, 
local oscillator return loss and SWR, i-f output conductance, self- 
bias, and forward current at one dc bias voltage. (GRA) 


14587 (UCID— 17321) Literature review of EMP effects on 
apertures. Brittingham, J.N. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Nov 1976. Contract W-7405-ENG- 
48. 22p. Dep. NTIS $3.50. 

A review of the literature on the electromagnetics coupling 
through apertures is presented. The particular problem of interest 
is the various methods used to find the effect of EMP coupling 
through rtures. Also, the areas needed for future studies are 
outlined. 35 references. (WHK) 
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REFER ALSO TO CITATION(S) 13014, 14060, 14506, 14605, 
14721, 14777, 14779, 14930, 15132 


14588 (LBL—5328) Evaluation of the Amperex 56 TVP 
. Lo, C.C.; Leskovar, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 7 Jul 1976. Contract W-7405- 
ENG-48. 25p. Dep. NTIS $3.50. 
Characteristics have been measured for the Amperex 56 
TVP 42-mm-diameter ergo ge Some typical photomultipli- 
er characteristics—such as gain, dark current, transit and rise 
times—are compared with data provided by the manufacturer. 
Photomultiplier characteristics generally not available from the 
manufacturer, such as the single photoelectron time spread, the 
relative collection efficiency, the relative anode pulse amplitude as 
a function of the voltage between the photoca' and focusing 
electrode, and the position of the photocathode sensing area were 
measured and are discussed for two 56 TVP’s. e single 
photoelectron time spread, the relative collection efficiency, and 
the transit time difference as a function of the voltage between 
photocathode and focusing electrode were also measured and are 
discussed, particularly with ct to the optimization of 
photomultiplier operating conditions for timing applications. 


14589 (LBL—5520) 
microchannel plate photomultipliers. Lo, C.C.; Lecomte, P.; 
Leskovar, B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1976. Contract W-7405-ENG-48. 12p. 
(CONF-761006—18). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

The characteristics of prototype photomultipliers having 
high gain microchannel plates for electron multiplication have 
been investigated. Measurements are given of the dark current, 

uantum efficiency, anode pulse amplitude, electron transit time, 
single photoelectron time spread, and pulse height resolution of 
LEP HR 350 and HR 400 photomultipliers. The gain, the collec- 
tion efficiency, and the single electron pulse amplitude as functions 
of the ambient axial and transverse magnetic fields have been mea- 
sured and are discussed. Measurement techniques and descriptions 
of the measuring systems are given in detail. 


14590 (MHSMP—76-39) Coordinate measurements. Johnson, 
G.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). Sep 1976. Contract DA11173-AMC-487A. 6p. Dep. 
NTIS $3.50. 

Calibration of small inner surfaces has been a continuing 
metrology problem due to prohibitive size of the gaging head, side 
force on the gaging stylus, difficulty in making radius sweeps, etc. 
The method herein described has proven very useful, particularly 
for spherical radii in the bottom of a blind hole with a cylindrical 
wall. It is evident the method would be equally satisfactory for ad- 
ditional applications where conventional methods require com- 

jicated set-ups. This method was used on the Moore Model 5-Z 

leasuring Machine. The heart of the system is a steel ball on a 
strain fee probe and a continuity circuit from the probe to the 
part. part is insulated from the . An ohmmeter is con- 
nected to the part and the probe. Physical contact of the probe 
and part is instantly observed on contact. 


14591 (PB—247387) Oregon State University solid-source 
mass : a new instrument for research and instruction. 
Part I: description and system evaluation. Senechal, R.G.; Dasch, 
E.J. (Oregon State Univ., Corvallis (USA). Dept. of Geology). 
1974. 33p. 

This paper describes and explains a heavy isotope laborato- 
ry which has been established for the initial purpose of measuring 
and interpreting the isotopic composition of lead and strontium in 
deep-sea sediments, and for the application of isotopic methods to 
many other specific problems in geology and related fields. Previ- 
ously, the overall analytical uncertainty in many i laborato- 
ries was greater than natural isotopic variations that investiga- 
tors were attempting to measure. Also mass spectrometers required 
50 to 100 micrograms of material. This new mass spectrometer has 
an accuracy better than 0.01 per cent, or 7 +? in 70,000 for a 
sample of only 2.5 micrograms of strontium. The mass spectrome- 
ter described was desi and constructed under the supervision 
of W.R. Shields at the National Bureau of Standards while Shields 
was Chief of the ic Analysis Section of the Division of 
Analytical Chemistry. (GRA) 


14592 (SAND—76-0394) Transfer characteristics of a d 
recorder. Chi , E.A.; Stearns, S.D.; Wehrman, P.L. 


tape . 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1976. Contract 


E(29-1)-789. 23p. Dep. NTIS $3.50. 
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Experiments were performed at Sandia Laboratories to mea- 
sure the transfer characteristics of the Bell and Howell VR3700B 
digital tape recorder. The tests are described and the results 
presented in terms of gain and phase delay plots. Some spectral 
data on different digital codes are also included, with comments on 
code selection. 


14593 Extremely fast recovery time receiver for pulsed NMR. 
Adduci, D.J.; Hornung, P.A.; Torgeson, D.R. (Department of 
Physics and Instrumentation Services, Ames Laboratory: ERDA, 
Iowa State University, Ames, lowa 50011). Rev. Sci. Instrum.; 47: 
No. 12, 1503-1505(Dec 1976). 

A radio-frequency receiver—amplifier for pulsed nuclear 
magnetic resonance applications is described. This amplifier has a 
voltage gain of 2000 and a bandwidth of 5—115 MHz and consists 
of three identical stages having nonsaturating overload charac- 
teristics. Each individual stage recovers within a time of | nsec fol- 
lowing a 20 dBm overload. The blocking effect of capacitive in- 
terstage coupling following rf pulses has been essentially eliminated 
using series-tuned broad bandwidth resonant circuits between 
Stages. Measured receiver recovery times range from 250 nsec for 
short (400 nsec) transmitter pulses to 2.0 sec for long (75 psec) 
pulses. The effective receiver input noise voltage measured follow- 
ing phase-sensitive detection and at the output of a video amplifier 
having a bandwidth of 320 kHz was 1.2 wV. (AIP) 


14594 Apparatus for studies of matrix-isolated 

products. Bates, J.; Gruen, D.M.; Varma, R. (Chemistry Division, 
Argonne National Laboratory, Argonne, Illinois 60439). Rev. Sci. 
Instrum.; 47: No. 12, 1506-1510(Dec 1976). 

A system making use of matrix isolation techniques in the 
elucidation of the sputtering process has been developed and is 
described. A stable beam of positive ions produced with a com- 
mercially available sputter ion gun impinges on a target. The 
matrix-isolated back-sputtered products are collected on a 
cryogenically cooled optical plate for spectroscopic observation. 
The system can be used to identify atomic and molecular sputtered 
products and to measure sputtering yields. For demonstration pur- 
poses, the spectra of sputtered gold atoms in a deuterium matrix 
and sputtered molybdenum atoms in an argon matrix are shown. 
(AIP) 


14595 Effect of scattered light on temperature measurement by 

pyrometry. Einziger, R.E.; Mundy, J.N. (Materials Science 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Rev. Sci. Instrum.; 47: No. 12, 1547-1550(Dec 1976). 

The difficulties associated with the use of optical pyrometry 
for temperature measurement in an electron-beam furnace are 
discussed. Light from the filaments producing the electron beam 
may be scattered into the optical pyrometer. A procedure has been 
developed that allows a determination of the required correction 
to the optical pyrometer reading which will take into account the 
scattered-light effect and also the error introduced by the cor- 
rection. The problems associated with the use of thermocouples at 
high voltage in an electron-beam furnace are also evaluated. (AIP) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 12310 


14596 Apparatus for testing earth formations composed of par- 
ticles of various sizes. Urbanosky, H.J. (to Schlumberger Technolo- 
gy Corp.). US Patent 3,924,463. 9 Dec 1975. Filed date 18 Oct 
1973. vp. 

v4 logging tool collects samples of connate fluids from a 
wide variety of earth formations. On the side of the cylindrical 
logging tool is a fluid-admitting chamber with an elastomeric annu- 
lar sealing pad that is forced against the borehole wall by a pair of 
hydraulic actuators. When the aratus is initially forced against 
the borehole wall, the holes of two cylindrical filters line up so that 
the mudcake covering the formation wall will readily pass through. 
Thereafter, bias spring-like Bellville washers move the inner filter 
partially out of alignment with the outer filter to block the passage 
of loose formation material. 


14597 Device for the automatic adjustment of the amplitude of 
signals. Trocqueme, F. (to Entreprise de Recherches et d’Activites 
Petrolieres). Canadian Patent 985,750. 16 Mar 1976. Filed date 16 
Apr 1973. vp. 

A variable-gain amplifier, that can be used in acoustic well 
logging, automatically adjusts the amplitude of recurrent analog 
signals. A distinctive half-cycle of the compressional or transverse 
wave is isolated and used to adjust the amplitude of the complete 
signal, so that the half-cycle selected is kept within a minimum and 
a maximum level. 
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14598 Combination of epithermal and inelastic neutron scatter- 
ing methods to locate coal and oil-shale zones. Schultz, W.E. (to 
Texaco, Inc.). US Patent 3,947,683. 30 Mar 1976. Filed date 15 
Feb 1974. 7. 

A pulsed neutron generator of the deuterium-tritium reac- 
tion type irradiates earth formations in the vicinity of a borehole 
with 14 MeV neutrons. Gamma rays produced by the inelastic 
scattering of the fast neutrons are observed in four energy regions 
of the gamma ray energy spectrum corresponding to the inelastic 
scattering of neutrons by carbon, oxygen, silicon, and calcium. The 
carbon/oxygen, calcium/silicon, and carbon plus oxygen gamma 
rays are found and combined with a separately derived hydrogen 
index log to determine the quality of coal-bearing formations or 
oil-shale regions. The hydrogen index curve is found preferably by 
a dual-spaced detector epithermal neutron porosity logging 
technique or from a conventional thermal neutron gamma ray log. 


14599 Methods for determining velocities and flow rates of 
fluids flowing in well bores. Anderson, R.A. (to Schlumberger 
Technology Corp.). US Patent 3,954,006. 5 Apr 1976. Filed date 
31 Jan 1975. vp. 

A cable-suspended spinner-type flowmeter is successively 
lowered and raised at constant speed in a well bore through at 
least one depth interval in which the velocity of the fluids is zero 
or is known. The meter is moved (generally up) with the fluid flow 
at a speed greater than that of the fluid itself. The differentials 
between the measurements at the same depth intervals, obtained 
by moving the flowmeter down and up the well, are compared with 
the calibration data to accurately determine the fluid flow in the 
well. Viscosity effects, even those that vary as a function of depth, 
are canceled. 


14600 Method for detecting and locating sand-producing zones 
in friable, unconsolidated sandstone formations of subterranean for- 
mations. Sparlin, D.D. (to Continental Oil Co.). US Patent 
3,949,220. 6 Apr 1976. Filed date 4 Oct 1974. vp. 

A sand-producing zone in a friable, unconsolidated sand- 
stone formation traversed by a well bore is found by first introduc- 
ing into the reservoir about 0.1—10 gallons of a radioactive mix- 
ture per foot of vertical formation being treated, the mixture con- 
taining about 0.1—1 Ib of radioactive material per gallon of carrier 
fluid. A dispersing agent containing a deemulsifying surfactant may 
then be injected into the formation. The radioactivity in the well 
bore is recorded and the reservoir is returned to production. 
Another radioactivity log is run and a decrease in radioactivity in- 
dicates the location of the sand-producing portions of the forma- 
tion. 


14601 Velocity logger for logging intervals. Vogel, C.B. (to 
Shell Oil Co.). US Patent 3,949,352. 6 Apr 1976. Filed date 17 
Jan 1969. vp. 

An acoustic logging tool measures the velocity and attenua- 
tion of shear waves at a frequency near 100 kc over an interval of 
less than | ft in a formation penetrated by a borehole. The trans- 
ducer rubber mounting pad is held against the borehole wall by a 
bow spring. The transmitting and receiving transducers contain 
disc-shaped active elements of a piezoelectric or electrostrictive 
material, and have highly directional beam patterns. Substantially 
only shear waves are detected by adjusting the angle (theta) of the 
transducers. 


14602 Two-receiver, variable-density logging system. Zemanek, 
J. Jr. (to Mobil Oil Corp.). US Patent 3,952,282. 20 Apr 1976. 
Filed date 17 Jul 1974. vp. 

The gated acoustic signals detected by the two receivers of 
a velocity logging tool, along with control signals, are recorded on 
magnetic tape. A | gogo unit alternately intensity modulates suc- 
cessive sweeps of a cathode-ray oscilloscope with the recorded 
acoustic signals from each receiver. A continuous film recording is 
made of the variable-density traces on the face of the cathode-ray 
oscilloscope. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 14294 


14603 (MHSMP—76-30F) Effect of variation of THT, MeOH, 
and TNT concentrations from optimum on yield in the continuous 
HNS I synthesis process. Period covered: April—June 1976. Stull, 
T.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
ie 1976. Contract DA11173-AMC-487A. 6p. Dep. NTIS 
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Work to determine the effect of varying tetrahydrofuran 
(THF), methanol (MeOH) and trinitrotoluene (TNT) concentra- 
tions from pre-established optimums for the continuous HNS I 
synthesis process is described. Concentrations were varied +- 5 
percent from optimum and synthesis runs were performed using 
the | kg synthesis system. Results were evaluated using crude yiel 
and liquid chromatography analysis as judgment tools. In all cases 
these deviations from optimum resulted in decreased yields varying 
from 0.5 to 6.0 percent. 


14604 (MLM—2375(OP)) Automated explosive pellet manu- 
facturing using a PDP-14 programmable controller. Page, D.O. 
(Mound Lab., Miamisburg, Ohio (USA)). 29 Oct 1976. Contract 
EY-76-C-04-0053. 14p. (CONF-760919—4). Dep. NTIS $3.50. 

From 17. DOD explosives safety seminar; Denver, 
Colorado, United States of America (USA) (14 Sep 1976). 

A Digital Equipment Corporation PDP-14 Industrial Pro- 
grammable Controller was employed to provide automatic, closed- 
loop control for an explosive pellet manufacturing system at 
Mound Laboratory. Programmable controllers allow the applica- 
tion of sophisticated and flexible control, through programming. 
Advantages of the PDP-14 controller are ease of installation and 
maintenance, capability for modular expansion, and immunity to 
electrical noise. Safety requirements were met by using new 
techniques for adapting electrical equipment to a hazardous en- 
vironment and by locating the PDP-14 remotely outside the explo- 
sive area. Another advantage of the new explosion proofing (EP) 
methods/equipment was that they produced a minimum of clutter 
on the controlled explosive pellet manufacturing system. 


NUCLEAR 
REFER ALSO TO CITATION(S) 14955, 15133 


14605 (AD-A—017795) Particle velocity measurement in un- 
derwater shock waves. Research and development report. Gordon, 
J.D. (David W. Taylor Research and Development Center, 
Bethesda, Md. (USA)). Aug 1975. 30p. (DTNSRDC—4338). 
NTIS $4.00. 

A meter for measuring the particle velocity of underwater 
shock waves is discussed. Field test apparatus used to position and 
orient the meter underwater is also discussed. To evaluate the 
meter, measurements of water particle velocity produced by shock 
waves from tapered and compact charges are compared with com- 
putations of velocity based on pressure measurements. It is shown 
that the independent measurement of water particle velocity pro- 
vides a check on the calibration of the piezoelectric gages used to 
measure pressure. Uses of the water particle velocity meter in ap- 
plications where computations of particle velocity are unreliable 
are also discussed. (GRA) 


14606 (AD-A—019428) Tectonic strain release by un- 
derground nuclear explosions. Final report, 1 Oct 1973—30 Jun 
1975. Toksoz, M.N. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Earth and Planetary Sciences). | Sep 1975. Con- 
tract F19628-74-C-0072. 241p. NTIS $8.00. 

Static and dynamic methods are developed to study the 
elastic field produced by earthquake faulting. An earthquake is 
considered as the slip on a planar fault due to frictional instability. 
The dynamics of a circular fault model is considered as a circular 
rupture front that expands subsonically from a nucleation point 
until it suddenly stops at its final radius. It was found that both the 
final slip on the fault and the rise time are zero on the edge of the 
fault and reach their maxima at the center of the fault. This slip- 
time history is quite different from that of the usual Haskell model 
where slip and rise time are assumed constant over the fault. The 
far field radiation due to this fault model was studied. A new 
method to compute the static near field of a shallow earthquake 
was developed. 


14607 (AD-A—019453) Aerospace materials response to in- 
tense thermal radiation. Final report, Sep 1973—Jun 1974. Von- 
dersaar, F.J. (Air Force Materials Lab., Wright-Patterson AFB, 
Ohio (USA)). Sep 1975. 34p. (AFML-TR—75-83). NTIS $4.00. 

Prepared in cooperation with the Air Force Inst. of Tech. 

A survey of methods of testing the response of materials to 
intense thermal radiation is given. Particular emphasis is given to 
simulation of the thermal flash from a nuclear weapon with a 
— Lamp Bank. Results of several tests are shown. (Author) 
(GRA) 


14608 (AD-A—021951) BEERAY, a one-dimensional 

hydrodynamics code for strong shocks. Anderson, C.L. Jr. (Air 

Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 

of Engineering). Dec 1975. 193p. (GNE/PH—75-16). NTIS $7.50. 
Thesis. 
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BEERAY, a fast one-dimensional Lagrangian hydrodynam- 
ics computer code, is developed from the basic principles of con- 
servation of mass, momentum, and energy for a strong shock 
propagation in a solid or gas. The code uses two equations of state 
- the adiabatic ideal gas law and the Gruneisen equation of state 
with constant Gruneisen ratio for a solid. The conservation equa- 
tions and the equations of state are expressed as finite difference 
equations across a spatial mesh composed of up to 100 cells. 
Results for three problems are presented which show the useful- 
ness and the limitations of the code and also serve as sample 
problems. The results of the shock position, overpressure, overden- 
sity, and material velocity for a one kiloton nuclear explosion are 
compared to the Nuclear Blast Standard (1KT). (GRA) 


14609 (AD-A—024460) Zonal transportation system vulnera- 
bility. Final report. Brite, R.L.; Segal, H.S. (New Orleans Univ., 
ee Apr 1976. Contract DAHC20-72-C-0346. 159p. NTIS 

The vulnerability of the transportation system in Office of 
Business Economics Areas 132, 133, 138, and 139 to the effects of 
a hypothetical nuclear attack is examined. The transportation 
system is defined and described in terms of routes, modes of tran- 
port, and the quantities and types of commodities transported. An 
index of vulnerability is defined by ‘criticalities’, by node and by 
mode; and the criticalities for the transportation system are calcu- 
lated. A computerized transportation model simulates the flow of 
goods between nodes to determine whether or not critical com- 
modities can reach their destinations in the event of a nuclear at- 
— which has destroyed parts of the transportation system. 
(GRA) 


14610 (AD-A—025280) An examination of the adequacy of 
the three-species air chemistry treatment for the prediction of sur- 
face-burst EMP. Topical report, Apr 1974—Dec 1975. Radasky, 
W.A. (Mission Research Corp., Santa Barbara, Calif. (USA)). Dec 
1975. Contract DNA001-75-C-0094. 43p. (MRC-R—244). NTIS 
$4.00. 


In the past the calculation of the air conductivity for use in 
ground-burst EMP codes has been accomplished through the solu- 
tion of a three species, lumped parameter set of air chemistry 
equations. The report examines the adequacy of this treatment 
with respect to a more complete solution of the air chemistry 
equations using the DCHEM code. The study is performed for 
variations in the peak air ionization rate and the water vapor frac- 
tion; possible electron temperature dependences normally as- 
sociated with large electric EMP fields were, however, neglected in 
order to narrow the scope of the effort. The conclusions of this 
study indicate that the lumped parameter approach may be usable, 
but the coefficients employed in the past were in error. (GRA) 


14611 (AD-A—025313) A modular subroutine for the CAP 
model. Final report, Oct 1974—Jan 1976. Sandler, I.; Rubin, D. 
(Weidlinger Associates, New York (USA)). 2 Jan 1976. Contract 
DNA001-75-C-0076. 32p. NTIS $4.00. 

A cap model algorithm and the associated FORTRAN 
subroutine, CAP75, are presented. The algorithm lends itself to a 
wide range of soil and rock cap models and can easily be incor- 
porated into most dynamic codes. The routine permits the user to 
obtain flexibility with respect to changes in functional forms and 
parameters with minor coding changes. (GRA) 


14612 (LA—6502-MS) 2D radiative transfer schemes. Davis, 
C.G.; Bunker, S.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Aug 1976. Contract W-7405-Eng-36. 14p. Dep. NTIS $3.50. 

In a study of three 2D radiative transfer methods, equilibri- 
um diffusion, nonequilibrium diffusion, and S/sub n/, as applied to 
the interaction of reflected shock with a fireball near the sur- 
face, the following results were obtained. The equilibrium diffusion 
method requires modifications to transfer energy through optically 
thin zones: The present S/sub n/ method, as included in YAQUI- 
SN, i.e., the TWOTRAN code, has troubles in the treatment of a 
thick/thin interface. Improvements are possible using methods 
developed by I. Grant [J. Comput. Phys., v. 2, no. 4, 381-402(June 
1968)] or D. Barfield [ibid., v. 10, no. 3, 420-431(Dec. 1972)]. 
The nonequilibrium diffusion or moments method appears to be 
the most useful since it will limit properly in the optically thick 
and thin regions, but methods to determine the variable Eddington 
factors have not been successfully developed as yet. 7 figures. 


14613 (NTIS/PS— 76/0366 ) ic Volume 
2. 1972—March 1976 (a bibliography abstracts). for 
1972—March 1976. Reed, W.E. (National Technical Information 
Service, Springfield, Va. (USA)). May 1976. 112p. NTIS $25.00. 

Supersedes NTIS/PS—75/367. 

The bibliography presents Federally-sponsored research on 
electromagnetic shielding of electronic and electrical equipment, 
personnel, and ordnance. The shielding effectiveness of materials 
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and structures is covered. Nuclear electromagnetic pulse shieldin 
is included. (This updated bibliography contains 10> abstracts, 2 
of which are new entries to the previous edition.) See also 
— Electromagnetic Shielding. Vol. 1. 1964—1971. 
( ) 


CIVIL USES 


14614 (TID—27207) Structural response and environmental 
impact evaluation su tal investigation. Phase I. (Dames and 
Moore, Cranford, N.J. (USA)). 14 Jun 1974. Contract E(26-1)- 
0422. 221p. Dep. NTIS $7.75. 

The projected response of irrigation systems and facilities to 
the ground motion resulting from Project Wagon Wheel is re- 
ported. (TFD) 


WEAPONRY 
REFER ALSO TO CITATION(S) 14397, 14562 


14615 (AD-A—023412) Development of master checklist for 
planning nuclear defense operations. Final report. Rainey, C.T.; 
Goshe, F. (Center for Planning and Research, Inc., Palo Alto, 
Calif. (USA)). Oct 1975. Contract DCPAO1-74-C-0297. 8ip. 
NTIS $5.00. 

A description is given of the development of the Master 
Checklist, and the Master Checklist is included as an appendix. 
Various studies that provided inputs are described, along with the 
method of approach that was used in developing the checklist. The 
various stages (crisis buildup, crisis relocation, transattack, and 
postattack) are described in order to provide an overall view of 
the sequence of events and the rationale of emergency actions 
given in the checklist. 


14616 (AD-A—025765) A summary of methods for computing 
the degradation of structural elements due to the thermal and ther- 
mal-blast effects of nuclear weapons. Wilson, D.M. (Naval Surface 
Weapons Center, Silver Spring, Md. (USA)). 26 Mar 1976. 97p. 
(NSWC/WOL/TR—75-134). NTIS $5.00. 

This report reviews and summarizes an existing large body 
of work on the effects of thermal radiation alone and thermal 
radiation combined with air blast effects on military structures or 
systems. All nuclear weapon phenomena were considered in order 
to find the ranges where thermal and thermal-blast effects are the 
most important. Methodology for computing thermal and thermal- 
blast effects is summarized and references are given to provide the 
omitted details. The methods given were all used to compute ef- 
fects in simple structural elements which are taken to be com- 
ponents of larger structures or systems. Graphs for thermal effects 
are presented which allow estimates of the resulting peak tempera- 
tures but no corresponding result exists for stresses due to thermal- 
blast effects. Instead, examples are given to illustrate general prin- 
ciples and computer programs are referenced for the solving of 
specific problems. 


14617 (UCRL—52103) Hand calculator programs for weapons 
effects analyses: the physical vulnerability system. Culler, V.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Aug 1976. Contract W-7405-ENG-48. 41p. Dep. NTIS $4.00. 

The physical vulnerability system for evaluating probable 
damage from a nuclear blast has received wide acceptance because 
it is a simple but general system applicable to a wide variety of tar- 
get classes. A series of hand-calculator programs using this system 
that permit equally accurate but faster calculations than the con- 
ventional handbook method are described. The programs cover 
various interrelationships among peak overpressures, peak dynamic 
pressures, vulnerability numbers, weapons radii, and kill probabili- 
ty. The use of a programmable calculator greatly reduces the 
chance of operator error by eliminating individual hand calcula- 
tions and graphical determinations of parameter values. 
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14618 (AD-A—019142) Special data collection system (SDCS). 
Turkey, 27 March 1975. Technical report. Woolson, J.R.; Solari, 
D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). a 1975. Contract F08606-74-C-0013. 
17p. (SDCS-ER—75-16). S $3.50. 

Event Report No. 16 contains seismic data from the special 
data collection system (SDCS), and information from other 
sources for the above event. (GRA) 


14619 (AD-A—019143) Special data collection system (SDCS). 
Eastern Idaho, 28 March 1975. Technical report. Woolson, J.R.; 
Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. (Teledyne 
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Geotech, Alexandria, Va. (USA)). Sep 1975. Contract F08606-74- 
C-0013. 20p. (SDCS-ER—75-17). NTIS $3.50. 

This event report contains seismic data from the special 
data collection system (SDCS), and other sources for the above 
event. (GRA) 


14620 (AD-A—019237) Special data collection system (SDCS) 
event report, Kurile Islands, 23 March 1$75. Woolson, J.R.; Solari, 
D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 
20p. (SDCS-ER—75-23). NTIS $3.50. 

This event report contains seismic data from the special 
data collection system (SDCS), and other sources for the SDCS 
Event, Kurile Islands, 23 March 1975. Published epicenter infor- 
mation from seismic observations is given. 


14621 (AD-A—019239) Special data collection system (SDCS) 
event report, Eastern Kazakh, 8 June 1975. Woolson, J.R.; Solari, 
D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). 23 Sep 1975. Contract F08606-74-C- 
0013. 23p. (SDCS-ER—75-24). NTIS $3.50. 

This event report contains seismic data from the special 
data collection system (SDCS), and other sources for the SDCS 
Event, Eastern Kazakh, 8 June 1975. Published epicenter informa- 
tion from seismic observations is given. 


14622 (AD-A—019578) Semiannual report, Project t/4703 
special data collection systems, January through June 1975. Sher- 
win, J.R. (Teledyne Geotech, Garland, Tex. (USA)). 30 Jun 1975. 
Contract F08606-74-C-0013. 63p. NTIS $4.50. 

See also report dated 15 Nov 1972, AD—759273. 

The work performed under Project T/4703, Special Data 
Collection Systems, during the period from | January through 30 
June 1975 is described. In addition, a summary of work done 
under this contract since its inception in August 1973 is presented. 
Five SDCS systems were deployed in February and March to sites 
in the Continental U.S. and Canada which had been previously oc- 
cupied. Sites at Houlton, Maine; Red Lake, Ontario; and 
Whitehorse, Yukon, are standard units; the site at Cumberland 
Plateau Observatory uses that station’s SP array on its SP input; 
and the site at Franklin, West Virginia, uses a Model 36000 
Borehole Seismometer System. The five stations have routinely 
collected seismic data on a continuous basis since setup operations 
were complete. Data analysis tasks for the program are being done 
at the SDAC in Alexandria, Virginia. Forty-six requests for event 
reports have been received since March, and the reports are in 
various stages of completion. One special project was completed 
during this period. Its purpose was to study several geophysical 
methods of locating existing shallow tunnels. A report, AL-75-1, 
Tunnel Detection by Magnetometer, Active Seismic and Radon 
Decay Methods, was published and distributed in June. 


14623 (AD-A—020693) Seismic wave propagation and 
earthquake characteristics in Asia. Semiannual technical report No. 
2, 1 May—31 Oct 1975. Kisslinger, C.; Engdahl, E.R.; Lin, M.; 
Herrmann, R.; Hewitt, T. (Cooperative Inst. for Research in En- 
vironmental Science, Boulder, Colo. (USA)). 31 Oct 1975. 126p. 
NTIS $6.00. 

The effects of subduction zones on local and teleseismic 
network data for earthquakes in the North Pacific have been 
determined. Hypocenter location, focal mechanisms and slip vec- 
tors are all perturbed in ways that can be corrected by tracing 
seismic rays through appropriate models of the upper mantle. The 
matching of synthetic seismograms for the first 30 s of the long 
period P signal with observations at several azimuths yields depths 
of crustal events to within 10 km and reliable estimates of focal 
mechanisms and source time functions. Spectral estimates for body 
waves based on the autocorrelation function, with a Hanning win- 
dow, are more reliable than those by the FFT algorithm. Station 
spectra can be corrected reasonably well for source crust and 
receiver crust effects, but the proper way to model attenuation 
remains a difficult problem. The use of a frequency-dependent 
modulation of T/Q has been tested and seems promising. 


14624 (AD-A—020874) Special data collection system event 
report. NTS Event 'MIZZEN’, 3 June 1975. Technical report. 
Woolson, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. 
(Teledyne Geotech, Alexandria, Va. (USA)). 23 Sep 1975. Con- 
tract F08606-74-C-0013. 25p. (SDCS-ER—75-22). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the NTS Event 
"MIZZEN’, 3 June 1975. Published epicenter information from 
seismic observations is given. 


14625 (AD-A—020875) Special data collection system event 
report. Eastern Kashmir, 28 April 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. 
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(Teledyne Geotech, Alexandria, Va. (USA)). Oct 1975. Contract 
F08606-74-C-0013. 20p. (SDCS-ER—75-28). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection (SDCS), and other sources for the Eastern Kashmir event, 
28 April 1975. Published epicenter information from seismic ob- 
servations is given. 


14626 (AD-A—020876) Special data collection system event 
report. Southern California, 1 June 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. 
(Teledyne Geotech, Alexandria, Va. (USA)). 11 Nov 1975. Con- 
tract F08606-74-C-0013. 22p. (SDCS-ER—75-29). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Southern 
California event, | June 1975. Published epicenter information 
from seismic observations is given. 


14627 (AD-A—020877) Special data collection system event 
report. Yellowstone National Park, Wyoming, 30 June 1975. 
Technical report. Woolson, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, 
K.J.; Markle, R.J. (Teledyne Geotech, Alexandria, Va. (USA)). 19 
Nov 1975. Contract F08606-74-C-0013. 19p. (SDCS-ER—75-30). 
NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Yellowstone Na- 
tional Park event, 30 June 1975. Published epicenter information 
from seismic observations is given. 


14628 (AD-A—020878) Special data collection system event 
report. Gulf of California, 8 July 1975. Technical report. Woolson, 
J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. 
(Teledyne Geotech, Alexandria, Va. (USA)). 19 Nov 1975. Con- 
tract F080606-74-C-0013. 19p. (SDCS-ER—75-31). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Gulf of Califor- 
nia event, 8 July 1975. Published epicenter information from 
seismic observations is given. 


14629 (AD-A—020879) Special data collection system event 
report. Central Siberia, 12 August 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, R.J. 
(Teledyne Geotech, Alexandria, Va. (USA)). Oct 1975. Contract 
F08606-74-C-0013. 17p. (SDCS-ER—75-33). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Central Siberia 
event, 12 August 1975. Published epicenter information from 
seismic observations is given. 


14630 (AD-A—020880) Special data collection system event 
report. Novaya Zemlya, 23 August 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, RJ. 
(Teledyne Geotech, Alexandria, Va. (USA)). 3 Nov 1975. Con- 
tract F08606-74-C-0013. 19p. (SDCS-ER—75-34). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Novaya Zemlya 
event, 23 August 1975. Published epicenter information from 
seismic observations is given. 


14631 (AD-A—020913) Special data collection system event 
report: Japan, 4 May 1975. Technical report. Woolson, J.R.; 
Solari, D.D.; Dawkins, M.S.;, Hill, K.J.; Markle, R.J. (Teledyne 
Geotech,’ Alexandria, Va. (USA)). 17 Nov 1975. Contract 
F08606-74-C-0013. !8p. (SDCS-ER —75-36). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Japan event, 4 
May 1975. Published epicenter information from seismic observa- 
tions is given. 


14632 (AD-A—020914) Special data collection system event 
report: Mexico, 4 May 1975. Technical report. Woolson, R.J.; 
Solari, D.D.; Dawkins, M.S., Hill, K.J., Markle, R.J. (Teledyne 
Geotech, Alexandria, Va. (USA)). 17 Nov 1975. Contract 
F08606-74-C-0013. 20p. (SDCS-ER—75-37). NTIS $3.50. 

The report contains seismic data from the Specia! Data Col- 
lection System (SDCS), and other sources for the Mexico event, 4 
May 1975. Published epicenter information from seismic observa- 
tions is given. 


14633 (AD-A—020915) Special data collection system event 
report: Japan, 6 May 1975. Technical report. Woolson, J.R.; 
Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Markle, RJ. (Teledyne 
Geotech, Alexandria, Va. (USA)). 25 Nov 1975. Contract 
F08606-74-C-0013. 18p. (SDCS-ER—75-38). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Japan event, 6 
May 1975. Published epicenter information from seismic observa- 
tions is given. 
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14634 (AD-A—020916) Special data collection system event 
report: Central Siberi2, 29 September 1975. Technical report. Hill, 
K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne Geotech, Alexan- 
dria, Va. (USA)). 8 Dec 1975. Contract F08606-74-C-0013. 19p. 
(SDCS-ER—75-39). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Central Siberia 
event, 29 September 1975. Published epicenter information from 
seismic observations is given. 


14635 (AD-A—020918) Special data collection system event 
report: NTS Event ‘MARSH’, 6 September 1975. Technical report. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne Geotech, 
Alexandria, Va. (USA)). 15 Dec 1975. Contract F08606-74-C- 
0013. 19p. (SDCS-ER—75-40). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the NTS Event 
"MARSH’, 6 September 1975. Published epicenter information 
from seismic observations is given. 


14636 (AD-A—020919) Special data collection system event 
report - NTS Event ‘KASSERI’, 28 October 1975. Technical re- 
port. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne 
Geotech, Alexandria, Va. (USA)). 10 Dec 1975. Contract 
F08606-74-C-0013. 2!p. (SDCS-ER—75-41). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the NTS Event 
"KASSERI’, 28 October 1975. Published epicenter information 
from seismic observations is given. ‘ 


14637 (AD-A—020920) Special data collection system event 
report - Komandorsky Islands Region, 15 August 1975. Technical 
report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne 
Geotech, Alexandria, Va. (USA)). 23 Dec 1975. Contract 
F08606-74-C-0013. 20p. (SDCS-ER—74-42). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Komandorsky 
Islands Region, 15 August 1975. Published epicenter information 
from seismic observations is given. 


14638 (AD-A—020921) Special data collection system event 
report - Mexico-Guatemala Border, 22 August 1975. Technical re- 
port. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne 
Geotech, Alexandria, Va. (USA)). 23 Dec 1975. Contract 
F08606-74-C-0013. 19p. (SDCS-ER—75-43). NTIS $3.50. 

The report contains seismic data from the Special Data Col- 
lection System (SDCS), and other sources for the Mexico-Gu- 
atemala Border event, 22 August 1975. Published epicenter infor- 
mation from seismic observations is given. 


14639 (AD-A—021931) Improved procedures for determining 
seismic source depths from depth phase information. Quarterly re- 
port, 1 Sep—30 Nov 1975. Page, E.; Cook, F.J. (Ensco, Inc., 
Springfield, Va. (USA)). Nov 1975. Contract F08606-76-C-0003. 
18p. NTIS $3.50. 

Seismic Source depth determination techniques, developed 
under two previous contracts, were formulated into an automated 
analysis procedure Differential travel time information, for several 
propagation modes relevant to the analysis, have been made ac- 
cessable through 3-D curve fitting. (GRA) 


14640 (AD-A—022210) Improved yield determination and 
event identification research. Quarterly technical report, 1 Aug—31 
Oct 1975. Savino, J.M.; Bache, T.C.; Barker, T.G.; Cherry, J.T.; 
Wray, W.O. (Systems, Science and Software, La Jolla, Calif. 
(USA)). 17 Nov 1975. Contract F08606-75-C-0045. 48p. (SSS- 
R—76-2788). NTIS $4.00. 
See also report dated 8 Aug 1975, AD-A—017773. 
Teleseismic ground motion predictions for the recent 
Pahute Mesa explosion, MAST, were quite successful in terms of 
both amplitude and waveform matching. The predicted short- 
period body wave amplitudes were within 30 to 50 percent of the 
observed amplitudes at most of the SDCS stations. In addition, the 
neral character of the first few seconds of the P-wave trains at 
the various SDCS stations were matched in reasonable detail. A 
tension failure model that describes the development of a region of 
enhanced tension failure (cracking) produced during stress release 
behind the interacting shock fronts from closely spaced explosions 
was developed. Calculations for a multiple explosion scenario 
(three closely spaced explosions detonated simultaneously) were 
carried out into the elastic region using the two-dimensional 
CRAM code with the new material failure model included. (GRA) 


14641 (AD-A—025239) Short-period P wave attenuation 
of the SALMON nuclear . T 


explosion. Technical 
1975—30 Jun 1976. Der, Z.A.; McElfresh, T.W. 
Geotech, Alexandria, Va. (USA). Seismic Data Lab.). 15 
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1975. Contract F08606-76-C-0004. 68p. (SDAC-TR—75-16). 
NTIS $4.50. 

Average Q values were determined for ray paths to various 
LRSM stations from the SALMON nuclear explosion, which was 
located in a salt dome in Mississippi, by taking ratios of observed P 
wave spectra to that of the estimated source spectrum. Most 
average Q values for the SALMON P wavepaths throughout east- 
ern North America are close to 2000 while those with the last half 
of their path in the western United States are typically around 400- 
500. These differences in Q seem to be sufficient to explain the .3- 
.4 magnitude differences in the teleseismic event magnitude ob- 
served in the western vs. eastern United States. (GRA) 


14642 (AD-A—025349) Use of source-region-station time cor- 
rections at NTS for estimation. Technical report. Blandford, 
R.R. (Teledyne Geotech, Alexandria, Va. (USA). Seismic Data 
Lab.). 15 Jul 1975. Contract F08606-76-C-0004,. 38p. (SDAC- 
TR—75-4). NTIS $4.00. 

Travel time residuals may be obtained from a least-squares 
location program which is run with the depth constrained to the 
known ‘true’ value. When these residuals are used as travel-time 
corrections in the same program run depth-free, nearby events are 
located with smaller errors in depth. An elaboratior of this 
technique has been denoted the SRST (Source-Region-Station- 
Time) technique by K. Veith. In this study the technique is applied 
to Nevada Test Site (NTS) explosions. The mean estimated depth 
is changed from approximately 50 km to approximately 0 km with 
standard deviations of 30 km for a well-distributed 5-station net- 
work, and 20 km for a 9-station network. It is pointed out that the 
technique can be in serious error if deep earthquakes are used to 
determine residuals for shallow explosions in a source area where 
the earth structure between the earthquake and surface is different 
from that implied by the travel-time table used. It is also shown 
that there is no evidence for change of travel-time residuals with 
time for arrivals from NTS at RKON, NPNT, BUL, ane PRE. 
There is, however, evidence that significant changes in residuals 
are correlated with location at Pahute Mesa and that the changes 
may be due to interactions with a deep volcanic plug under Pahute 
Mesa. (GRA) 


14643 (AD-A—025777) Seismic discrimination. Semiannual 
technical summary report, 1 Jul—30 Dec 1975. Chinnery, M.A. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 31 
Dec 1975. Contract F19628-76-C-0002,. 92p. NTIS $5.00. 

See also report dated 31 Dec 74, AD-A—006194. 

The report describes 23 investigations in the field of seismic 
discrimination. These are grouped as follows: Estimation of mag- 
nitude by networks and single stations (6 contributions); studies 
relating to earth structure and scattering processes (7 contribu- 
tions); studies in focal depth determination, source mechanism dis- 
crimination, and general seismology (6 contributions); and recent 
developments in computer systems and software for seismic data 
processing (4 contributions). 


14644 (UCID— 17222) Surface and body waves from surface 
and underground ex s. Kusubov, A.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jun 1976. Contract 
W-7405-ENG-48. 23p. Dep. NTIS $3.50. 

The characteristics of surface and ground waves were 
recorded for surface and underground explosions up to 100 tons 
and 40 kt in magnitude, respectively, and a preliminary analysis of 
these results is presented. The experiments were conducted at NTS 
in the Yucca Flats, Nevada. Ground motions were detected with 
triaxial geophones along seismic lines extending up to 16 miles 
from the point of explosions. A comparison of Rayleigh waves 
generated by surface and underground explosions in the same lake 
bed is presented indicating a very different behavior of surface and 
ground waves from the two types of explosions. The magnitude of 
the transverse wave for surface shots was smaller by a factor of 
two than its longitudinal counterpart. The dependence of apparent 
periods on the blast energy was not apparent at a fixed distance 
from the explosions. Changes in the apparent period with distance 
for both types of explosion are compared indicating a strong layer- 
ing effect of the lake bed. The ground motion study was compli- 
mented by excavation of cavities generated by the explosions. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 13735, 13736, 13737, 13738 
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14645 (AD-A—019710) Anal of aerosol t . Final 
technical jul 1974—Jun 1975. Reiter, R.; Carnuth, W.; Litt- 
fass, M.; Varshneya, N.C. Jul 1975. 93p. NTIS $5.00. 

See also report dated Jun 1974, AD-A—001606. 

The report presents a detailed description of the recently in- 
stalled, and currently functioning, lidar system, including data 
acquisition and processing. Extensive mathematical and theoretical 
procedures have been worked out for calibration of the system, 
using simultaneously acquired aerosol and aerological data, and for 
evaluation of the return signals once the system is absolutely 
calibrated. The procedures are described in detail. Examples of 
calibration measurements are presented and discussed. (GRA) 


14646 (BNL—50547) Operations, engineering, and modifica- 
tion rework of the M.I.T. (Smile) buoy. Huszagh, D.W.; Fink, S. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jul 1976. Con- 
tract E(30-1)-16. 18p. Dep. NTIS $3.50. 

The MIT/Navy buoy was loaned by Woods Hole Oceano- 
graphic Institute to BNL late in 1975 for the implementation of 
meteorological studies off the south coast of Long Island. It was 
destructively dismembered at Woods Hole and transported over- 
land to BNL in December, 1975. Extensive repairs and modifica- 
tions to the buoy structure were undertaken to simplify transport, 
improve trim control, and enhance instrument access and security. 
Minor modifications leading to greater personnel safety were also 
made. The refurbished buoy was carried in sections to the Shin- 
necock inlet area by motor truck. Following dockside assembly, 
the buoy was launched on May 21, 1976, whereupon it was towed 
sc h “a inlet and moored in 85 feet of water off Tiana Beach, 

ew York. 


14647 (UCRL-Trans— 11183) Systems analysis of the problem 
of oscillations of the climate and glaciation of the earth. 
Sergin, V.Ya.; Sergin, S.Ya. Oct 1976. Translated from pp 5-51 of 
Modelirovanie planetarnoi sistemy ‘'’ledniki-okean-atmosfera’’, 
Far-East Science Center, Vladivostok, USSR, 1976. 60p. Dep. 
NTIS $4.50. 

The mathematical modeling of large-scale natural variations 
of the earth’s climate and glaciation is discussed. The basis for this 
work was the construction of a thermodynamic model of the 
glaciers-ocean-atmosphere system that provides for an individual 
description of the Northern and Southern hemispheres and of the 
relations between them. Construction of the model becomes prac- 
ticable only after the introduction of a number of simplifications, 
of which the transition from partial derivative equations to ordina- 
ry differential equations is the most significant. This transition is 
nontrivial and requires the introduction of special methods to 
describe the system, in which space is taken into account only 
parametrically deviations. The elucidation of the thermodynamic 
mechanism of largescale fluctuations of the earth’s climate and 
glaciation therefore can contribute not only to a better understand- 
ing of the causes of climatic changes, but also to the construction 
of more adequate mathematical models. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12155, 12280, 12284, 12382, 
12383, 12384, 12555, 12691, 13741, 13744, 13874, 14302, 
14645, 14742, 14755, 14946, 15019 


14648 (AD-A—017555) A study of the jettisoning of JP-4 fuel 
in the atmosphere. Final report, 1 Jul 1972—31 Aug 1974. Daw- 
barn, R.; Nutt, K.W.; Pender, C.W. (Arnold Engineering Develop- 
ment Center, Arnold Air Force Station, Tenn. (USA)). Nov 1975. 
83p. (AEDC-TR—75-49). NTIS $5.00. 

Prepared in cooperation with ARO, Inc., Tullahoma, Tenn. 
Rept. No. ARO-VKF-R—74-107. 

This study was undertaken at AEDC to provide information 
relating to the impact on the environment when JP-4 fuel is jet- 
tisoned from jet planes. The specific areas ee were (1) 
the physical breakup of the JP-4 into droplets, (2) the physical 
properties of JP-4, (3) the drag coefficient of JP-4 droplets, (4) 
the evaporation characteristics of JP-4 droplets, and (5) the effects 
of JP-4 on the atmospheric processes of condensation of water 
vapor. Data and information provided in the first four areas should 
be useful in developing a computer model to predict the eventual 
distribution of JP-4 from a specific fuel dump under particular at- 
mospheric conditions. The results of the studies in the area of at- 
mospheric condensation indicate JP-4 vapors should have neglibi- 
ble effects. However, small JP-4 droplets may act as effective seed 
nuclei to initiate precipitation under favorable conditions. (GRA) 


14649 (AD-A—019240) Remote assessment of gases. Final 
technical report. Libby, L.M. (R and D Associates, Santa Monica, 
Calif. (USA)). Sep 1975. Contract MDA903-74-C-0090. 197p. 
(RDA-TR—4302-001). NTIS $7.50. 
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Remote assessment of gases by spectroscopic means is 
presented. The ‘windows’ of the atmosphere are described. Elec- 
tromagnetic signatures of gaseous molecules from | Mc to 4000 A 
are computed and the methods to compute are explained. Passive 
and active methods which have been successful are described. 
Lasers and solid state detectors which might be useful are sur- 
veyed. (GRA) 


14650 (AD-A—020819) Planning considerations for statewide 
inventories of critical environmental areas: a reference guide. Final 
report, 1972—1974. (Smithsonian Institution, Washington, D.C. 
(USA). Center for Natural Areas). 25 Sep 1974. Contract 
DACW73-73-C-0073. 289p. NTIS $9.25. 

The cited report identifies major issues to be considered in 
planning, carrying out, and implementing a statewide inventory of 
critical environmental areas. The treatment is heavily referenced to 
pertinent literature, and to existing state programs either worthy of 
emulation or which represent experiences that might be profitable. 
(GRA) 


14651 (AD-A—024661) A bioenvironmental study of emis- 
sions from refuse derived fuel. Final report. Jackson, J.W. 
(Environmental Health Lab., McClellan AFB, Calif. (USA)). Jan 
1976. 113p. (EHL-M—76M-2). NTIS $5.50. 

Refuse derived fuel (processed municipal solid waste) was 
used as a supplement to coal in a utility boiler (80,000 Ibs. steam 
per hour). Furnance emissions were determined from coal, and 
from 1:1 and 2:1 mixes (by volume) of refuse derived fuel (RDF) 
and coal respectively. In comparison with coal, the 1:1 mix had 
significantly lower sulfur dioxide, hydrocarbon and nitrogen oxide 
emission levels. Particulate emissions were unchanged. Lead, 
chloride and fluoride emissions were significantly increased. The 
2:1 mix had lower SO, and HC emission levels but higher Nitrogen 
oxide emissions and erratic particulate emissions. Lead, chloride 
and fluoride emissions were significantly increased. Operators had 
difficulty controlling furnance temperature, fuel distribution and 
fuel: air ratios during use of the 2:1 mix. Except for increased lead 
emissions, the use of RDF in a 1:1 mix with coal was favorably in- 
dicated. The increased emission of lead creates a complex environ- 
mental question. No Federal emission or air quality standard for 
lead has been promulgated and scientific controversy exists as to 
an ‘accepted’ level for airborne lead. The EPA has not proposed 
any standards, but has issued an opinion calling for the reduction 
of lead whenever possible. Any planned use of RDF in units not 
equipped with efficient particulate control devices (efficient for 
submicrometer particles) must address the problem of increased 
lead emission. Lead was found predominantly in the submicrome- 
ter particle size fraction. Particles in the stack effluent contained 
245 times more lead than particles collected by a multiclone. 
(GRA) 


14652 (AD-A—025490) Compilation of stratospheric trace gas 
spectral . Final report, 1 Dec 1974—30 Nov 1975. 
Young, L.G. (Texas Agricultural and Mechanical Univ., College 
Station (USA). Research Foundation). 15 Feb 1976. Contract 
F19628-75-C-0104. 76p. NTIS $5.00. 

This report describes a data compilation of the molecular 
spectroscopic parameters for a number of trace gases occuring in 
the stratosphere. The following molecules are included in the com- 
pilation: carbon monoxide, nitrous oxide, nitric oxide, nitrogen 
— sulfur dioxide, ammonia, formaldehyde, and nitric acid. 
(GRA) 


14653 (ANL/WR—76-3) Water Resources Research Program. 
Abatement of malodors at diked, dredged-material disposal sites. 
Final report. Harrison, W.; Dravnieks, A.; Zussman, R.; Goltz, R. 
(Argonne National Lab., Ill. (USA); Army Engineer Waterways 
Experiment Station, Vicksburg, Miss. (USA)). Jun 1976. Contract 
W-31-109-ENG-38; DOA-WESRF-75-104. 132p. Dep. NTIS $6.00. 
Samples of malodorous air and dredged material were col- 
lected at diked dis sites at the following locations: Buffalo, 
NY; Milwaukee, WI; Mobile, AL; York Harbor, ME; Houston, TX; 
Detroit, MI; and Anacortes, WA; during the period July—October, 
1975. Odorous compounds in the air samples were identified by 
gas chromatography/mass spectrometry, while the detection 
threshold, intensity, and character of the various odors were deter- 
mined by experienced panelists using a dynamic, forced-choice-tri- 
angle olfactometer. Although significant problems with malodors 
were not observed beyond the disposal-area dikes during site visits, 
noteworthy odor episodes had occurred at some sites. An odor- 
abatement strategy is presented for handling the expected range of 
odor conditions at dredged-material di sites. Its aim 1s to 
reduce to an acceptable level the intensity of malodors in an af- 
fected community. The main steps in the strategy cover selection 
of the disposal site, site preparation, odor characterization of sedi- 
ments to be dredged, malodor abatement during dredging and 
disposal tations, malodor abatement after filling of the dis; l 
site, wo handling of malodor complaints. 4 _ 
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14654 (BNL—21794) Model for rain composition and the 
washout of sulfur dioxide. Hill, F.B.; Adamowicz, R.F. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jul 1976. Con- 
tract E(30-1)-16. 40p. Dep. NTIS $4.00. 

A continuous model for the washout of sulfur dioxide from 
the atmosphere by rain was developed in which account was taken 
of mass transfer of SO, into well-mixed drops, ionic equilibrium of 
sulfur compounds in solution, oxidation of dissolved species to 
sulfate ion, and presence in the rain of background strong acid or 
base. Expressions were developed to predict the composition of 
raindrops as a function of fall distance, the time scale of at- 
mospheric SO, removal, and ground level composition transients 
during a rain event. Illustrative calculations were made for single 
drop sizes and for the full spectrum of a model drop-size distribu- 
tion, with the following results. In the absence of bisulfite oxida- 
tion and with an acidic background pH (pH, = 4) the composition 
of rain was in equilibrium with SO, in the atmosphere after falling 
100 to 200m through a mixed layer of pollutant. In contrast, the 
equilibrium composition was not reached within a fall distance of 
2000m for a basic background pH (pH, = 10). Furthermore, a 
unimodal distribution of pH with drop size was found in initially 
neutral or acidic rain whereas a bimodal distribution appeared with 
a strongly basic background pH. Introduction of bisulfite oxidation 
led to enhanced SO, uptake at pH, = 4, and diminished uptake at 
pH, = 10. Also, rejection of SO, from raindrops of small size was 
found in the presence of oxidation at pH, = 10. Half-lives for SO, 
removal from the atmosphere at a | mm/hr rainfall rate and a 
mixed layer height of 1 Km ranged from hours to days depending 
on background pH and initial SO, atmospheric concentration. 


14655 (COM—75-11411) Remote sensing of pollutants compu- 
terized reduction of long-path a data. Technical report. 
Derr, V.E.; Ackley, M.H.; Post, M.J.; Calfee, R.F. (National 
Oceanic and Atmospheric Administration, Boulder, Colo. (USA). 
Wave Propagation Lab.; Environmental Protection Agency, 
Washington, D.C. (USA)). Jul 1974. 202p. (NOAA-TR- 
ERL—302; WPL—33). NTIS $7.25. 

Prepared in cooperation with Environmental Protection 
Agency, Washington, D.C. 

Atmospheric gaseous pollutants are very numerous in indus- 
trial regions. It is estimated that 25 or more pollutant molecules 
may be found in the atmosphere in significant quantities. The mea- 
surement of the concentration of each gas from the complex spec- 
trum obtained by a long-path infrared spectrophotometer requires 
the fitting of trial spectra composed from a library of spectra. The 
fitting procedure adjusts the concentrations of the trial spectra 
until a ‘best fit’ in a least-squares sense is produced. This report is 
a description of the physical, mathematical, and calculational prin- 
ciples and procedures for the use of a digital computer program to 
determine concentrations of atmospheric gases in a path of a few 
kilometers. Detailed instructions for the computer program and a 
library of spectra are provided. (GRA) 


14656 (COO—2455-11) Turbulent diffusion in the Ekman 
boundary layer. Paegle, J.N.; Kao, S.K. (Utah Univ., Salt Lake 
City (USA)). Jan 1976. Contract ET(11-1)-2455. 27p. (CONF- 
761003—17). Dep. NTIS $4.00. 

From Symposium on atmospheric turbulence, diffusion, and 
air quality; Raleigh, North Carolina, United States of America 
(USA) (19 Oct 1976). 

Numerical models are developed to simulate the dispersion 
of pollutants emitted from a ground source in the Ekman boundary 
layer for three different boundary conditions. They are reflecting 
— and lower boundaries, an open upper boundary and a 
reflecting lower boundary, and an open upper boundary and a 
total absorption lower boundary. It is shown that the maximum 
concentration generally shifts anticyclonically (toward the right in 
the Northern Hemisphere, left in the Southern Hemisphere) with 
increasing height as a consequence of the effects of the Coriolis 
and frictional forces in the planetary boundary layer. In the case of 
reflecting upper and lower boundaries, concentration tends to be 
uniformly distributed along the vertical as the radial distance in- 
creases. In the case of an open upper boundary and a reflecting 
lower boundary, at all points the concentration appears to be 
lower than that in the previous case, because of the lack of the 
upper boundary which allows the removal of pollutants vertically. 
In the case of an open upper boundary and a total absorption 
lower boundary, the distribution of concentration appears to be 
different from the two previous cases in that the maximum concen- 
tration occurs at higher levels. For the two cases with open upper 
boundaries, the pollutants stay at lower levels at large angles, while 
they are found at higher levels at directions close to that of the 
geostrophic wind above. 


14657 (LA—6513-PR) Development of air 


-monitoring 
techniques using solid sorbents, LASL project R-059, NIOSH-IA- 
75-31. Progress report, October 1, 1975—March 31, 1976. Wood, 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 1523 


G.O.; Anderson, R.G. (Los Alamos Scientific Lab., N.Mex. 
i Sep 1976. Contract W-7405-ENG-36. 22p. Dep. NTIS 


Work has been continued toward specifying methods for 
— vapors of hydrazines and amines in air. The methods in- 
volve collecting vapors on silica gel or sulfuric acid-coated silica 
gel in a tube through which air is drawn. Vapor retention has been 
studied on the latter sorbent for 1,1-dimethylhydrazine, 
morpholine, and cyclohexylamine. These results have been used to 
design a sampling tube of sufficient capacity for 8-h monitoring of 
hydrazines or amines. Removal of the sample from the sorbent by 
elution with dilute acid or water has been measured for hydrazines 
and aliphatic amines. Analyses of amines and of hydrazine reaction 
— of 2-furaldehyde have been performed by gas chromatog- 
raphy. ; 


14658 (LBL—5215) Chemical characterization of aerosol spe- 
cies produced in heterogeneous gas-particle reactions. Novakov, T.; 
Chang, S.G.; Dod, R.L.; Rosen, H. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1976. Contract W-7405- 
ENG-36. 27p. (CONF-760654—2). Dep. NTIS $4.00. 

From Annual meeting of air pollution control association; 
Portland, Oregon, United States of America (USA) (27 Jun 1976). 

The body of information presented in this paper is directed 
to those interested in the chemical characterization of aerosol par- 
ticle species and their formation in heterogeneous gas-particle 
reactions. X-ray photo-electron spectroscopy, infrared, and Raman 
spectroscopy have been applied to study ambient, source-enriched, 
and laboratory-generated aerosols. The principal conclusions 
reached in the course of this study are: in addition to ammonium 
salts such as ammonium nitrate and ammonium sulfate, particulate 
ammonium may also appear in a volatile form independent of 
sulfate and nitrate. Studies of laboratory-generated aerosols in- 
dicate that the oxidation of SO, on soot particles results in the for- 
mation of sulfate salt-like species. Their hydrolysis product readily 
forms ammonium sulfate, however, in reaction with gaseous am- 
monia. Measurements on source-enriched particles confirm the 
presence of nitrate produced in nonphotochemical gas-particle 
reactions. Raman spectroscopic results indicate that physical struc- 
tures similar to activated carbon are present in ambient and source 
emission particles. 


14659 (N—75-31586) Atmospheric pollution. Part 1. Smoke 
and sulfur dioxide. Part 2. Precipitation measurements using 
storage gages. Monthly bulletin, Aug 1973. (Institut Royal 
Meteorologique de Belgique, Brussels). Aug 1973. 37p. NTIS 
$3.75. 


Prepared jointly with Inst. D'Hyg. Et d’Epidemiol. 

Data obtained at Belgian weather stations for August 1973 
are tabulated. The air pollution apparatus and rain gage are briefly 
described. (GRA) 


14660 (N—76-10583) Atmospheric pollution. Part 1. Smoke 
and sulfur dioxide. Part 2. Precipitation measurements using 
storage gages. Monthly bulletin, Nov 1973. (Institut Royal 
Meteorologique de Belgique, Brussels). Nov 1973. 37p. NTIS 
$4.00. 


Prepared Jointly with Inst. D'Hyg. Et d’Epidemiol. 

Data obtained at Belgian weather stations for November 
1973 are tabulated. The air pollution apparatus and rain gage are 
briefly described. (GRA) 


(N—76-10584) Atmospheric pollution. part 1. Smoke 
and sulfur dioxide. part 2. Precipitation measurements using storage 
gages. Monthly bulletin, Dec 1973. (Institut Royal Meteorologique 
de Belgique, Brussels). Dec 1973. 37p. NTIS $4.00. 

pared Jointly with Inst. D’Hyg. Et d’Epidemiol. 
Data obtained at Belgian weather stations for December 
1973 are tabulated. The air pollution apparatus and rain gage are 
briefly described. (GRA) 


14662 (N—76-18700) Fluorocarbons and the environment. Re- 
port of federal task force on inadvertent modification of the strato- 
sphere. Vanderwyk, E. (Council on Environmental Quality, 
Washington, D.C. (USA)). Jun 1975. 1114p. (NASA- 
CR—146339;LC—75-600057). NTIS $1.90. 

Sponsored by NASA. 

Possible consequences of stratospheric ozone reduction due 
to fluorocarbon contamination are evaluated. The fluorocarbon in- 
dustry, economic factors, and Federal roles in this area are also 
discussed. (GRA) 


14663 (NTIS/PS—75/881) Endangered species (a bibliography 
with abstracts). R for 1964—Nov 1975. Harrison, E.A. 
(National Technical Information Service, Springfield, Va. (USA)). 
Dec 1975. 44p. NTIS $25.00. 

Supersedes NTIS/PS—75/092. 
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The bibliography of selected abstracts covers wildlife 
management, animal ecology, plant ecology, aquatic animals, birds, 
highway construction, air pollution and water pollution as related 
to endangered species. (This updated bibliography contains 39 ab- 
——. 10 of which are new entries to the previous edition.) 
(GRA) 


14664 (NTIS/PS—76/0073) Lead pollution (a bibliography 
with abstracts). Report for 1964—Jan 1976. Werner, K.G.; Brown, 
R.J. (National Technical Information Service, Springfield, Va. 
(USA)). Feb 1976. 252p. NTIS $25.00. 

Supersedes NTIS/PS—75/267. 

Citations include emission and effluent control technology, 
detection and analysis; air and water quality data; radioisotope stu- 
dies; and general studies on lead pollution. Toxicity and effects of 
lead on plants, animals, and human health are not included. (This 
updated bibliography contains 247 abstracts, 74 of which are new 
entries to the previous edition.) (GRA) 


14665 (NTIS/PS—76/0315) Mercury pollution (a bibliography 
with abstracts). Report for 1974—Apr 1976. Werner, K.G.; Brown, 
R.J. (National Technical Information Service, Springfield, Va. 
(USA)). Apr 1976. 178p. NTIS $25.00. 

Supersedes NTIS/PS—75/209. 

The bibliography of Government-sponsored research in- 
cludes pollution control, environmental sampling and analysis, and 
air and water quality data. The toxicity and pollution effects are 
excluded in this study. They are included in the related Published 
Search, NTIS/PS-76/0343, Biological Effects of Mercury Pollution. 
(This updated bibliography contains 173 abstracts, 60 of which are 
new entries to the previous edition.) (GRA) 


14666 (NTISUB/B—135-76/003) Summaries of foreign 
government environmental reports. Number 43. (Environmental 
Protection Agency, Washington, D.C. (USA)). Mar 1976. Sip. 
NTIS $4.00. 

See also NTISUB/B— 135-76/002. 

The U.S. Environmental Protection Agency, under a series 
of documents exchanges with foreign governments and interna- 
tional organizations, is collecting environmental reports from 
around the world. This publication, a monthly announcement of 
documents received by EPA under the exchanges, contains sum- 
maries grouped by subject, by category of document, and by 
country. Subject areas include air, water, noise, solid wastes, pesti- 
scides, toxic substances, radiation, and land use. (GRA) 


14667 (ORNL/EIS—97) NSF-RANN Trace Contaminants Pro- 
gram directory. Purnell, P.A.; Smith, S.K.; Wilkes, C.F. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W-7405- 
ENG-26;NSF-ENV-76-14776;ERDA-40-413-73. 67p. Dep. NTIS 
$4.50. 

This directory is designed to aid effective communication 
throughout the National Science Foundation’s Trace Contaminants 
Program, Research Applied to National Needs. The majority of the 
participants in the Program are represented by name, address, 
telephone number, and a very brief description of research in- 
terest. The directory has five major divisions to facilitate its use. 
Section I contains a listing of the program managers associated 
with the NSF-RANN Trace Contaminants Program. Section II lists 
the principal investigators, co-principal investigators, and coordina- 
tors of each of the research grants in the Program. Section III lists 
the personnel by individual projects. Section IV contains a total 
alphabetic listing complete with project titles and Section V con- 
tains a keyword index. This directory is maintained by the Toxic 
Materials Information Center as part of the Environmental 
Resource Center of the Information Center Complex, Information 
Division, Oak Ridge National Laboratory. 


14668 (PB—231665-37/SL) Summaries of foreign government 
environmental Number 37. (Environmental Protection 
Agency, Washington, D.C. (USA)). Sep 1975. 46p. NTIS $4.00. 

Under a series of document exchange agreements with en- 
vironmental agencies in other countries, EPA is building a collec- 
tion of environmental reports issued by foreign governments and 
international organizations. This is a monthly announcement listing 
of foreign documents received through the exchange agreements. 
This series, devoted to summaries of government reports and other 
pertinent literature and focusing on the legislative, organizational, 
economic, and social aspects of environmental protection, supple- 
ments foreign scientific and technical literature abstracted by other 
EPA information services. (GRA) 


14669 (PB—231665-38/SL) Summaries of foreign government 
environmental reports. (Environmental Protection Agency, 
Washington, D.C. (USA)). Oct 1975. 56p. NTIS $4.00. 

ee also PB—23 1665-37. 
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This is a monthly announcement listing of foreign docu- 
ments received through exchange agreements. This series, devoted 
to summaries of government reports and other pertinent literature 
and focusing on the legislative, organizational, economic, and so- 
cial aspects of environmental protection, supplements foreign 
scientific and technical literature abstracted by other EPA infor- 
mation services. (GRA) 


14670 (PB—243149) Northern Great Plains Resource Pro- 
gram: Atmospheric Aspects Work Group report. (Northern Great 
Plains Resources Program, Denver, Colo. (USA)). Dec 1974. 
342p. (NGPRP/CD—74/100). NTIS $9.50. 

Prepared in cooperation with Department of Agriculture, 
Washington, D.C., Department of the Interior, Washington, D.C., 
and Environmental Protection Agency, Washington, D.C. See also 
PB—243150. 

Existing air quality conditions in portions of Wyoming, 
Montana, and Nebraska, South Dakota, North Dakota are 
described along with potential impacts of alternative levels of coal 
extraction, export from the region and conversion in hydroelectric 
power and synthetic natural gas plants within the region. The exist- 
ing monitoring system and data collected are described. Assess- 
ment of the control options or technologies available to the utility 
industry are presented and alternative uses of coal are outlined. 
Discussions of the type and magnitude of pollutants, including 
those expected to be released are presented. In addition, various 
legal constraints that may limit the degree of coal conversion are 
discussed, and areas of critical research needs are listed. (GRA) 


14671 (PB—244739) Modeling and analysis of selected SO, 
point sources in Wisconsin. Part I. Final report. Thayer, S.D.; Pel- 
ton, D.J. (Geomet, Inc., Gaithersburg, Md. (USA)). Feb 1975. 
Contract EPA-68-02-1442. 105p. (GEOMET-EF—455). NTIS 
$5.25. 


A study of selected sulfur dioxide sources in Wisconsin was 
conducted at the request of the Enforcement Division of EPA Re- 
gion V. The work done consisted of making a selection of the SO, 
sources to be studied, collecting and verifying the emissions data, 
processing the meteorological data, using computer models to 
compute the ground-level concentrations of SO,, and finally 
analyzing the computer model output. The 55 plants initially 
selected for study were based on the quantity of the annual 
average SO, emission. Preliminary modeling provided the basis for 
making the decision as to whether to do detailed modeling for 
each plant; detailed modeling, which provided the computed SO, 
concentrations at many locations in the vicinity of each plant, was 
done for 34 sources, mostly power plants and paper mills. The 
results of the model computations indicate that air quality stan- 
dards are expected to be exceeded on numerous occasions due to 
SO, emissions from 7 of the 34 modeled cases. In 10 other cases, 
either ambient concentrations may exceed the standards on less 
frequent occasions, or the modeling technique does not provide a 
reliable basis for judgment. For the remaining plants, the resulting 
SO, concentrations would be expected to remain well below the 
applicable standards. Other aspects of the study include: a limited 
model validation analysis which gave satisfactory results; prelimina- 
ry study of the interactive effects of plumes from contiguous 
plants; and recommendations for further study of the uncertain 
cases mentioned above, and for cases of multiple contiguous 
plants. (GRA) 


14672 (PB—244744) Design of the EPA semi-trailer mobile air 
pollution laboratory. Environmental monitoring series (final). Sem, 
G.J. (Thermo-Systems, Inc., St. Paul, Minn. (USA)). Sep 1974. 
Contract EPA-68-02-0654. 56p. NTIS $4.25. 

A mobile air pollution research laboratory described in this 
report, has been designed and constructed into a semi-trailer shell. 
The laboratory will be used by EPA for making simultaneous mea- 
surements of many air pollutants using state-of-the-art instrumenta- 
tion. A semi-trailer with an air suspension system was chosen as 
the basic vehicle. Electrical service of 400 amperes at 230 volts 
(half for air conditioning) was installed into the trailer. The 3 work 
benches for aerosol, gas, and data instruments, were arranged as 
islands allowing open aisle space and the clustering of sampling in- 
struments for reduction of sampling losses. The roof is covered 
with catwalk material which facilitates the fastening of equipment. 
Under-compartments contain necessary sampling pumps and 
blowers and serve as storage compartments. Twin electrical main 
service cables connect to an external electrical service pole for 
115/230 VAC power. (GRA) 


14673 (PB—245045) Method for obtaining replicate particu- 
late samples from stationary sources. Final report. Mitchell, W.J.; 
Midgett, M.R. (National Environmental Research Center, 
Research Triangle Park, N.C. (USA). Quality Assurance and En- 
vironmental Monitoring Lab.). Jun 1975. 34p. (EPA—650/4- 
75/025). NTIS $3.75. 
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Two sampling arrangements that allow four independent 
trains to sample simultaneously at the same point in the stack are 
described. These sampling arrangements have been used to obtain 
replicate particulate samples from stationary sources. Sixteen par- 
ticulate sampling runs that used these sampling arrangements with 
four identical EPA Method 5 particulate trains determined that the 
magnitude of the within-run standard deviation was linearly related 
to the magnitude of the mean particulate concentration measured 
for that run. However, no such relationship was found between the 
within-run standard deviation and either the run sampling time or 
the total volume of gas sampled. The collaborative tests of the 
EPA particulate method (designated as method 5) were carried 
out at three different sources - a Portland cement plant, a mu- 
nicipal incinerator, and a coal-fired power plant. From a statistical 
analysis of the percent moisture in the stack determination, an esti- 
mate is made of the precision of the condensation technique used 
in the Method 5 sampling train. (GRA) 


14674 (PB—245141) Environmental impact of stratospheric 
flight: biological and climatic effect of aircraft emissions in the 
stratosphere. (National Research Council, Washington, D.C. 
(USA). Climatic Impact Committee). Apr 1975. Contract DOT- 
OS-00035. 358p. Paper copy available from National Academy of 
Sciences, 2101 Constitution Ave., N.W., Washington, D.C. 20418. 
$8.00 


Library of Congress Catalog Card No. 75-7701. 

The report considers the physical, biological, social, and 
economic effects that might result from future aircraft operations 
in the stratosphere. It encompasses such diverse fields as physics, 
chemistry, engineering, biology, and medicine. Discussed are the 
consequences of introducing nitrogen oxides directly into the 
stratosphere, ultraviolet flux and skin-cancer occurrence, postu- 
lated climatic changes and their effects on agriculture, combustion 
process in jet engines, modifications of engine design to reduce 
nitrogen oxide emissions, and alternative approaches to strato- 
spheric flight. Major recommendations for further studies are of- 
fered. (GRA) 


14675 (PB— 245185) Evaluation of the proposed ambient air 
monitoring equivalent and reference methods. Environmental moni- 
toring series. Wesolowski, J.J.; DeVera, E.R.; Tokiwa, Y.; Wehr- 
meister, W.; Smith, K. (California Dept. of Public Health, Berkeley 
(USA). Air and Industrial Hygiene Lab.). Apr 1974. Contract 
EPA-68-02-0744. 257p. NTIS $8.50. 

The report assesses the adequacy of the Environmental Pro- 
tection Agency's proposed Ambient Air Monitoring Equivalent 
and Reference Methods, published in the Federal Register of Oc- 
tober 12, 1973. To assess the applicability, validity and workability 
of the regulations and determine the costs to demonstrate 
equivalency, the provisions, specifications and test procedures of 
the regulations were evaluated in two phases using three auto- 
mated methods or analyzers and two manual methods. The com- 
ments regarding the proposed regulations submitted to EPA by 
respondents were also reviewed. ( GRA) 


14676 (PB—245262) Diffusion-model calculations of long-term 
and short-term ground-level SO, concentrations in Allegheny Coun- 
ty, Pennsylvania. Final report. Cramer, H.E.; Geary, H.R.; Bowers, 
J.F. (Cramer (H.E.) Co., Inc., Salt Lake City, Utah (USA)). Mar 
1975. Contract EPA-68-02-1387. 271p. NTIS $8.50. 

This report describes diffusion-model calculations of max- 
imum 3-hour, 24-hour and average annual ground-level SO, con- 
centrations in Allegheny County produced by SO, emissions from 
107 major stationary sources and source complexes located within 
or adjacent to the county boundaries. The 1973 emissions data 
were used with concurrent meteorological observations from the 
Greater Pittsburgh and Allegheny County Airports to calculate the 
1973 average annual SO, ground-level maximums, as well as the 3- 
hour and 24-hour maximums for three selected 24-hour periods. 
These 1973 model concentrations were compared with observed 
air quality data from continuous monitoring sites to confirm the 
accuracy of the modeling techniques prior to performing the com- 
pliance case calculations. As an additional check on the diffusion- 
modeling techniques, a numerical mesoscale wind-field model was 
used to determine the effects of the elevated terrain along the 
Monongahela River on the trajectories of SO, plumes originating 
from the Clairton Coke Works during moderate to strong 
southwesterly flow. (GRA) 


14677 (PB—245308) Implementation plan review for 
Ww as required the Energy Supply and Environmental 
Coordination Act. Final (TRW/Environmental Services, Re- 
dondo Beach, Calif. (USA)). Dec 1974. Contract EPA-68-02- 
1385. 74p. NTIS $4.25. 

This document is EPA’s report to the state indicating where 
control regulations for stationary fuel combustion sources can be 
revised without interfering with attainment and maintenance of the 
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national ambient air quality standards. The changes would make it 
possible to alter fuel resource allocations to provide clean fuel 
savings in a manner consistent with environmental and national 
energy needs. (GRA) 


14678 ¢«PB—245597) A methodology for determining the ef- 
fects of fuels and additives on atmospheric visibility. Final report, 
Apr 1973—Apr 1975. Kocmond, W.C.; Yang, J.Y.; Davis, J.A. 
(Calspan Corp., Buffalo, N.Y. (USA)). Jun 1975. Contract EPA- 
68-02-0698. 57p. (CALSPAN-NA—5300-M-1). NTIS $4.50. 

A methodology for determining the effects of fuels and ad- 
ditives on atmospheric visibility has been developed using the smog 
chamber approach. The wena involves measuring visibility 
in a 590 cu m smog chamber after first introducing auto exhaust at 
a 300:1 detection ratio adding 0.05 ppm SO, and irradiating the 
sample for 23 hours. Three 5.7 liter 1972 Chevrolets and one 1973 
catalyst-equipped 6.55 liter Ford Galaxie were used in the study. 
The effects on test results of exhaust dilution ratio, relative hu- 
midity, added SO2, primary particulates, evaporative emissions and 
irradiation time are discussed. The tests show that using commer- 
cial grade indolene fuel, the effects on visibility of the additives F- 
310 and CI-2 are small compared to the effects brought about by 
variations in engine performance. The presence of primary particu- 
lates play an important role in the initial and final visibility noted 
in the smog chamber. The final visibilities noted in the smog 
chamber were found to be closely correlated with the initial 
HC/NO ratio. The correlation for the commercial grade indolene is 
so good that final visibilities can be predicted from the initial mea- 
surement of HC and NO in the chamber. For the fuels and addi- 
tives tested at a given HC/NO ratio, the sulfur content of the fuel 
appeared to have the most important effect on visibility. (GRA) 


14679 (PB—245671) Emissions from processes producing 
clean fuels. Final report. Glazer, F.; Hershaft, A.; Shaw, R. (Booz, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). Mar 1974. Con- 
tract EPA-68-02-1358. 446p. (BA—9075-015). NTIS $11.50. 

The objective of the research effort described in this report 
was to assess the technical feasibility and to estimate the costs of 
installing alternative pollution control systems on _ clean-fuel 
processes which are likely to become commercially viable within 
the next decade. The intent was not to establish standards but 
rather to: Determine the types and estimated amounts of pollutants 
generated in clean-fuel processes; Determine the degree of availa- 
bility processes for minimizing emissions from these processes; 
Estimate the economic and energy costs for control of these emis- 
sions; Indicate possible means for utilizing the by-products from 
these processes in environmentally satisfactory ways. The primary 
emphasis in the study was placed on the control of sulfur emis- 
sions, although other pollutant streams were considered and evalu- 
ated as well. (GRA) 


14680 (PB—245829) Outdoor smog chamber studies. Effect of 
hydrocarbon reduction on nitrogen dioxide. Jeffries, H.; Fox, D.; 
Kamens, R. (North Carolina Univ., Chapel Hill (USA). Dept. of 
Environmental Sciences and Engineering). Jun 1975. 223p. NTIS 
$7.75. 

A 312 cu m (11,018 cu ft) Teflon film outdoor smog 
chamber was constructed in rural North Carolina. The chamber 
was operated with natural conditions of solar radiation, tempera- 
ture and relative humidity which existed at the time of a run. 
Ninety-two 12-hour runs using propylene and oxides of nitrogen 
were conducted to assess the performance of the system. A 
photochemical model, in which only the light intensity magnitude 
and pattern and the rate of heterogeneous surface reactions were 
changed, was used to compare the outdoor results with those of 
three indoor chambers. Good agreement was found in all cases. 
One-hundred-thirty 12-hour runs were conducted using a simulated 
urban hydrocarbon mix and oxides of nitrogen. Reduction of the 
hydrocarbon concentration resulted in reductions of nitrogen diox- 
ide (NO,) maximum concentration and, for large reductions, the 
daytime NO, dosage. Other factors investigated included NO, to 
NO ratio at constant NOx, effect of slow dilution, and results of 
extended 24-hour and 36-hour runs. (GRA) 


14681 (PB—245915) Photochemical oxidant modeling. Volume 
I - techniques applicable to highway system evaluation. Final report. 
Record, F.A.; Patterson, R.M.; Bryant, D.; Castaline, A.H. (GCA 
Corp., Bedford, Mass. (USA). GCA Technology Div.). Apr 1975. 
Contract DI-68-02-1376. 108p. NTIS $5.50. 

This report presents a comparative discussion and evalua- 
tion of the modeling techniques available to assess the 
photochemical oxidant air quality impact of highway system 
modification or development. Five attributes of eight modeling 
techniques are discussed. The eight methods considered, in order 
of increasing complexity, are: (1) VMT Change, (2) Linear Roll- 
back, (3) Nonlinear Rollback: Appendix J, (4) Gifford-Hanna 
Photochemical Model, (5) Statistical Relationships: Diffusion 
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Kinetics Model, and (8) Urban Air Shed Photochemical Simula- 
tion Model. For each of these the following five attributes are 
discussed: (1) applicability and reliability, (2) data and manpower 
requirements, (3) use of the technique, (4) limitations, and (5) 
special features. The information presented in this report gives 
uidance towards choosing a model best suited to a given need, 
— on compatibility with these attributes. (GRA) 


14682 (PB—246081) Summary report on modeling analysis of 
selected power plants in 128 AQCR for evaluation of impact on am- 
bient SO, concentrations. Volume I. Final report. Morgenstern, L. 
(Abcor, Inc., Cambridge, Mass. (USA). Walden Research Div.). 
Jun 1975. Contract EPA-68-02-1484. 80p. NTIS $5.00. 

See also Volume II, PB—246082. 

This report presents a summary of a series of 128 reports 
covering modeling analyses of 401 power plants distributed 
throughout 128 AQCRs in 44 states. The purpose of the study is to 
evaluate ‘the impact on ambient SO, concentrations of power plant 
operations. This study provides a base for further analysis if deci- 
sions must be made regarding possible compliance extensions or 
fuel use options for power plants. Volume | covers the analysis of 
195 power plants in 60 AQCRs. (GRA) 


14683 (PB—246082) Summary report on modeling analysis of 
selected power plants in 128 AQCRS for evaluation of impact on 
ambient SO, concentrations. Volume II. Final report. Koch, R.C. 
(Geomet, Inc., Gaithersburg, Md. (USA)). Jun 1975. Contract 
EPA-68-02-1483. 68p. (GEOMET-EF—486). NTIS $4.50. 

See also volume I, PB—246081. 

Recent developments in the energy field have necessitated 
review of state implementation plan requirements in the light of 
known or predicted shortages of oil and/or gas. In addition, the 
Energy Supply and Environmental Coordination Act (June 1974) 
requires certain analyses relating to power plant fuel use and the 
resultant impact on air quality. As a result, short-term modifica- 
tions to plan requirements may be necessary to accommodate to 
the types and grades of fuel available; also, longer term alterations 
in fuel types and usage patterns may be required. These modifica- 
tions may involve substitution of fuel types (e.g., coal for oil) or 
use of fuels with a higher sulfur content at selected power plants. 
As the principal single user of fossil fuels, power plants offer the 
most expeditious means for accommodating to available fuels with 
minimum impact upon air quality. The purpose of the present 
study is to estimate the probable impact on annual and 24-hour 
SO, concentrations for 1972 operations at the remaining large 
power plants in the Nation. Volume II outlines the analyses by 
GEOMET, Incorporated, covering 206 power plants in 68 AQCRs. 
— included is the fuel consumption of these plants for 1972. 
(GRA) 


14684 (PB—246122) Mathematical modeling of simulated 
photochemical smog. Final report Jun 1974—Jun 1975. Durbin, 
P.A.; Hecht, T.A.; Whitten, G.Z. (Systems Applications, Inc., San 
Rafael, Calif. (USA)). Jun 1975. Contract EPA-68-02-0580. 17Ip. 
(EF—75-62). NTIS $6.75. 

The continued development and testing of a_ kinetic 
mechanism for photochemical smog formation is described. 
Detailed mechanisms containing the individual chemical reactions 
occurring in irradiated propylene, n-butane, toluene-NOx, and 
propylene-NOx-SO, systems were postulated and used to simulate 
smog chamber data. A theoretical evaluation was made of the con- 
tribution of such chamber effects as light source spectrum decay 
and surface reactions to the reactivity of the chamber mixture. The 
application of kinetic simulation to a study of hydrocarbon reac- 
— and ozone production in smog systems is also discussed. 
( ) 


14685 (PB—246233) National environmental statistical report. 
Final report. Duncan, L.; Elcock, D.; Hollins, G. (Mitre Corp., 
McLean, Va. (USA)). Oct 1975. Contract EQ5AC0101075. 255p. 
(MTR—6957). NTIS $9.00. 

_ The report contains a variety of environmental and related 
data presented in approximately 200 statistical and summary ta- 
bles. The tables are arranged by data type, under 16 subject sec- 
tions. These sections are: Air quality, water quality, land use, solid 
waste and recycling, pesticides and toxic substances, agriculture 
and food supply, forests and wildlife, water resources, recreation, 
minerals, energy, transportation, housing, population, economics, 
and environmental impact statements. (GRA) 


14686 (PB—246367) Implementation plan review for Min- 
nesota as required by the Energy Supply and Environmental Coor- 
dination Act: (Environmental Protection Agency, Research Trian- 
gle Park, N.C. (USA). Office of Air Quality Planning and Stan- 
dards). Mar 1975. SSp. (EPA—450/3-75/033). NTIS $4.50. 

This document is EPA's report to the state indicating where 
control regulations for stationary fuel combustion sources can be 
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revised without interfering with attainment and maintenance of the 
national ambient air quality standards. The changes would make it 
possible to alter fuel resource allocations to provide clean fuel 
savings in a manner consistent with environmental and national 
energy needs. (GRA) 


14687 (PB—246592) Impact of energy shortage on ambient 
sulfur dioxide and particulate levels in met tan Boston AQCR. 
Final report. Siegel, R.D.; Guldberg, P.H.; Wiltsee, K.W. Jr.; 
D'Agostino, R.B. (Abcor, Inc., Cambridge, Mass. (USA). Walden 
Research Div.). Jul 1975. Contract EPA-68-02-1830. 212p. 
(C—597). NTIS $7.75. 

The present day oil shortage has led to relaxation of some 
fuel restrictions, allowing conversions from oil to coal and thereby 
increasing emissions of sulfur dioxide and particulates to the at- 
mosphere. The purpose of this project was to evaluate the impact 
of the energy shortage on ambient sulfur dioxide (SO,) and total 
suspended particulate (TSP) concentrations in a major urban area, 
metropolitan Boston. A combined approach based on a statistical 
analysis of measured air quality data, regulatory and emissions 
analysis, and diffusion modeling of changes in ambient pollutant 
concentrations was used to attain this objective. (GRA) 


14688 (PB—246638) Regional air pollution study point source 
methodology and inventory. Final Report, Feb—Oct 1974. Littman, 
F.E. (Rockwell International Corp., Thousand Oaks, Calif. (USA). 
Science Center). Oct 1974. Contract EPA-68-02-1081. Sip. NTIS 
$4.50. ‘ 

See also PB—232223. 

An emission inventory constitutes the starting point for any 
attempt to control emissions to the atmosphere. As long as such 
controls deal with average yearly concentrations, inventories giving 
total annual emissions of the various sources of pollutants are suffi- 
cient. The Regional Air Pollution Study has, however, as its first 
goal the validation of atmospheric dispersion models, which at- 
tempt to predict ambient pollutant concentrations on an hourly 
basis. Therefore, emission values derived from total annual emis- 
sions are largely inadequate, and the RAPS emission inventory was 
conceived to provide the needed time resolution and accuracy by 
measuring and recording hourly emissions. Thus, the emission in- 
ventory for the Regional Air Pollution Study (RAPS) at St. Louis 
is distinguished from existing emission inventories by two factors: 
its time and space resolution and its accuracy. This report 
proposes an approach to the problem of assembling a ‘precision’ 
inventory for the St. Louis Interstate Air Quality Region. It states 
the nature of the problem and the rationale for choosing the St. 
Louis area as a ‘test chamber’ the pollutants of interest are also 
discussed briefly. The mechanism for the acquisition of data and 
their preparation prior to entry into a data bank, as well as a time 
schedule to accomplish these aims, are also described. (GRA) 


14689 (PB—247643) Comparison of four methodologies to 
project emissions for the St. Louis metropolitan area. Final report. 
Consroe, T.J. (Booz, Allen and Hamilton, Inc., Bethesda, Md. 
(USA)). Oct 1975. Contract EPA-68-02-1005. Sip. NTIS $4.50. 

This report describes a comparison of four alternate 
methodologies which were used to project air pollution emissions 
for the metropolitan St. Louis area. Two of the four methodologies 
also forecast expected ambient air quality levels. The purpose of 
the study was to summarize the structure and nature of each pro- 
jection methodology, to compare the numerical projection results, 
and to discuss the relative advantages of each methodology. 
(GRA) 


14690 (PB—247700) Travels of airborne pollen. Final report, 
1 Oct 1970—31 Dec 1974. (State Univ. of New York, Albany 
(USA)). Jan 1975. 109p. NTIS $5.50. 

The following studies were conducted on the transport and 
dispersion of airborne pollen: (a) Development and evaluation of 
sampling devices for pollen; (b) development and evaluation 
techniques for tagging pollen in living plants with dyes and 
radioisotopes; (c) dispersion and deposition of pollen from known 
sources of various configurations; (d) effects of forested areas on 
the removal of pollen from the atmosphere; (e) concentration 
variations of pollen, natural sources with distance, height, time and 
other variables; (f) feasibility of predicting ragweed pollen concen- 
trations, unknown sources; (g) measurements on ragweed pollen 
concentrations in a large source-free area; and (h) comparisons of 
the ragweed pollen concentrations before and after ragweed eradi- 
cation efforts. (GRA) 


14691 (PB—247726) Impacts of climatic change on the bio- 
sphere CIAP monograph 5. II. Climatic effects. Final report. 
(Institute for Defense Analyses, Arlington, Va. (USA). Science 
and Technology Div.). Sep 1975. Contract DOT-OS-30057. 529p. 
NTIS $13.00. 

See also PB— 247725 and PB—247727. 
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Contents: Perturbation of the earth's climate from strato- 

tic flight; Modeling plant atmosphere systems; Agricultural im- 

ications of climatic change; Natural ecosystem response to cli- 

matic chan Ae sy 1 angel disease impact on forest 

ecosystems; Monitoring for effects of stra ric aviation - 
biological impacts and assessments (mesa III). (GRA) 


14692 (PB—247727) Economic and social measures of biologic 
and climatic change. CIAP mo 6. Final report. (Institute 
for Defense Analyses, Arlington, Va. (USA). Science and 
Tec Div.). Sep 1975. Contract DOT-OS-30057. 1193p. 
NTIS $32.75. 

See also PB—247726. 

The Climatic Impact Assessment Program (CIAP) of the 
U.S. Department of Transportation is c with the 
‘assessment’ of the impact of future aircraft fleets and other vehi- 
cles operating in, or transiting through the stratosphere. CIAP 
monograph 6 addresses and conceptualizes socio-economic con- 
siderations for evaluating the terrestrial impact of, and potential 
necessary controls for, pollutant emissions in the stratosphere. It is 
best viewed as’ an exercise that utilizes methods developed in cost- 
benefit analyses and concentrates its attention on the concep- 
tualization and measurement of the environmental costs associated 
with stratospheric travel. A set of parametric changes in particular 
climatic variables is considered. The results reported in this mono- 

are not considered definitive, because the monograph as a 
whole attacks a new problem, and one of a scale not confronted 
by economics or other social sciences in the past. However, one 
central fact, essentially independent of the investigative methods 
used, does emerge: seemingly small changes in mankind's climatic 
environment may give rise to subtle, diverse, but significant 
economic impacts and that these impacts, rather than being evenly 
spread across the economy, are likely to be specialized by activity, 
by location, or by both within nations and among _ nations. 
Discussed is the impact on fuel consumption, agriculture, forestry, 
materials degradation and wealth. (GRA) 


14693 (PB—247780) Control technology for toxic and 
hazardous air pollutants. Final report. McFarland, A.R. (Illinois 
Univ., Urbana (USA). Dept. of Civil Engineering). Dec 1974. 
297p. NTIS $9.25. 

Twenty-two air pollutants were studied from the following 
aspects: (1) to consider the Illinois sources from the standpoint of 
source identification and magnitude; (2) to determine the state-of- 
the-art techniques used for control of the contaminants; and (3) to 
estimate the costs of control. The following pollutant were con- 
sidered: hydrogen chloride, hydrogen sulfide, chlorine, fluorides, 
bromine, hydrogen cyanide, selenium, lead, mercury, beryllium, 
cadmium, arsenic, nickel, manganese, magnesium, zinc, copper, 
vanadium, titanium, chromium, antimony, and odors. (GRA) 


14694 (PB—248122) Sulfates and the environment: a review. 
Technical report. Greeley, R.S.; Ouellette, R.P.; Stone, J.T.; Wil- 
cox, S. (Mitre Corp., McLean, Va. (USA)). Mar 1975. 155p. 
(MTR—6895). NTIS $6.75. 

This report has been prepared to review existing informa- 
tion on sulfates and their environmental effects. The topics cover 
the following: Origin and amounts of sulfates in the atmosphere- 
(Sulfur flow through the ecosystem, Reactivity of sulfur com- 
pounds in the atmosphere, Fallout of sulfates, Emission sources); 

ric concentrations-(Global concentrations, Sulfur con- 
centrations over the United States, Relationship of SO, to sulfates, 
Point source averages, Transport of SO, in plumes, Acid rain, Con- 
centrations due to mobile sources); Effects of sulfates-(Human 
health effects of sulfates in the ambient air, Effects on animals, Ef- 
fects on vegetation, Material effects, Standards); Measurement 
techniques. (Filteing methods, Method for differentiating between 
sulfuric acid and sulfate salts, Direct methods for sulfuric acid in 
ambient air); Control technology. (Naturally low sulfur fuels, Fuel 
desulfurization, Flue gas desulfurization, SO, control with tall 
stacks and/or intermittent control systems); Economics; and Status 
or regulations. (GRA) 


14695 (PB—248474) Environmental control industry. and 
analysis of conditions and prospects for the pollution control equip- 
ment industry. Final report. Leung, K.C.; Klein, J.A. (Council on 
Environmental Quality, Washi , D.C. (USA)). Dec 1975. 
Contract EQ6AC004. 144p. NTIS $6.00. 

Prepared in cooperation with Eberstadt (F.) and Co., Inc., 
New York. 

The report presents an evaluation of relevant 
macroeconomic and microeconomic data for environmental con- 
trol equipment and analyses of emerging markets for these 
products and services, with primary emphasis on the pollution con- 
trol industry. Direct dollar costs and benefits and the indirect costs 
of i — and benefits of pollution control are discussed. The 
study provides perspective on the pollution control industry's sig- 
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nificance in terms of environmental quality and of the national 
economy. (GRA) 


14696 (PB—248799) Characterization of aerosols in California 
(achex). Volume II. Experimental methods and analytical 
techniques. Final re 25 Oct 1971—30 Sep 1974. Hidy, G.M. 
(Rockwell International Corp., Thousand Oaks, Calif. (USA). 
ae Center). 30 Sep 1974. Contract ARB-358. 386p. NTIS 

See also PB—247947. 

A major experiment in air chemistry was undertaken in 
California during 1971 and 1972 to investigate the role of sources 
and chemical transformation in the evolution of atmospheric 
aerosols. The results of the 1972 experiment revealed an extremely 
complicated behavior of atmospheric aerosols, as they are in- 
fluenced by local sources, gas-particle interaction, and meteorolog- 
ical factors. However, certain important common features of air- 
borne particles were found: (1) man's atmospheric transformations 
of gaseous pollutants contribute primarily to the submicron parti- 
cle size range, (2) the constituents containing carbon, sulfur, and 
nitrogen compounds, in combination with water, are a dominant 
factor in the evaluation of visibility-degrading aerosols. This is one 
of four volumes of the final report describing the methods and 
results of the study. In this volume, the equipment, methodology 
and analytical techniques are described and documented. At the 
end of the volume, aspects of management and processing of the 
data bank are discussed. (GRA) 


14697 (PB—249390) Health hazard evaluation/toxicity deter- 
mination report H.H.E. 75-28-210, Western States Bankcard As- 
sociation, San Francisco, California. Final report. Okawa, M.T. 
(National Inst. for Occupational Safety and Health, Cincinnati, 
Ohio (USA)). Jul 1975. 7p. (NIOSH-TR-HHE—75-28-210). NTIS 
$3.50. 

See also PB—249391. 

An office building was studied by NIOSH to evaluate possi- 
ble exposures of workers to toxic substances contained in diesel 
exhaust fumes and sewage gases which eminated from municipal 
facilities outside. Indicator tubes were used to measure concentra- 
tions of carbon monoxide, nitrogen dioxide, sulfur dioxide, 
hydrogen sulfide, and formaldehyde. All concentrations were 
below the limit of detection and no odors were apparent during 
the evaluation. It was determined that there were no toxic expo- 
sures at the time of this evaluation. (GRA) 


14698 (PB—249527) Air pollution: first follow-up report. Air 
Pollution pilot study. (North Atlantic Treaty Organization, Brussels 
(Belgium). Committee on the Challenges of Modern Society). 19 
Sep 1975. 43p. (NATO/CCMS—41 ). NTIS $4.00. 

See also report dated 1974, PB—245316. 

The first follow-up report on the 15 Air Pollution Pilot 
Study Recommendations is to concentrate on the status of NAC 
NATO/CCMS Recommendations I, II, Ill, IV, V, VII, VIII and 
XIV in cities with populations over 600,000, and will serve as 
baseline information against which progress can be measured. The 
Rec« dations include general assessment of air pollution, 
standard-setting, establishment of air quality monitoring systems 
and suitable systems for retrieval and storage of data, employment 
of recognized reference methods for monitoring and institution of 
uniform procedures for conducting emissions inventories. (GRA) 


14699 (PB—249620) Sulfur dioxide interferences in the mea- 
surement of ambient particulate sulfates. Final report on Volume 1. 
Meserole, F.B.; Schwitzgebel, K.; Jones, B.F.; Thompson, C.M.; 
Mesich, F.G. (Radian Corp., Austin, Tex. (USA)). Jan 1976. 60p. 
NTIS $4.50. 

The laboratory experiments described in the following re- 
port were designed to scope potential errors involved in the am- 
bient sulfate determination utilizing high-volume (Hi-Vol) sampling 
procedures. Factors contributing to positive errors include filter 
type and residual sulfate in the filters. The greatest influence was 
found to be high ambient sulfur dioxide concentrations at low tem- 

ratures. Sulfur dioxide is sorbed on the filters and rapidly ox- 
idized to sulfate. This mechanism, under certain conditions, leads 
to sulfate artifact formation comparable to values reported from 
ambient measurements. (GRA) 


14700 (PB—249703) Standard support and environmental im- 

statement: emission standard for vinyl chloride. 
(Environmental Protection Agency, Research Triangle Park, N.C. 
(USA). Office of Air Quality Planning and Standards). Oct 1975. 
536p. (EPA—450/2-75/009). NTIS $13.00. 

A national emission standard for vinyl chloride emitted from 
ethylene dichloride-vinyl chloride and polyvinyl chloride plants is 
being proposed under the authority of section 112 of the Clean Air 
Act. Vinyl chloride has been implicated as the causal agent of an- 
giosarcoma and other serious disorders, both carcinogenic and 
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noncarcinogenic, in people with occupational exposure and in 
animals with experimental exposure to vinyl chloride. Reasonable 
extrapolations from these findings cause concern that vinyl 
chloride may cause or contribute to the same or similar disorders 
at present ambient air levels. The purpose of the proposed stan- 
dard is to minimize vinyl chloride emissions from all known 
process and fugitive emission sources in ethylene dichloride-vinyl 
chloride and polyvinyl chloride plants to the level attainable with 
best available control technology. This would have the effect of 
furthering the protection of public health by minimizing the health 
risks to the people living in the vicinity of these plants and to any 
additional people who are exposed as a result of new construction. 
This is estimated to have the effect of reducing emissions from a 
typical ethylene dichloride-vinyl chloride plant by approximately 
94 percent and from a typical polyvinyl chloride plant by approxi- 
mately 95 percent. Environmental Impact and Inflation Impact 
Statements quantifying the impacts of the proposed standard and 
alternative control levels are included in the document. (GRA) 


14701 (PB—250680) Regional emission projection system 
(REPS). Final report. (Booz, Allen and Hamilton, Inc., Bethesda, 
— Feb 1975. Contract EPA-68-02-1005. 139p. NTIS 

This report describes the regional emission projection 
system (REPS) which is a computerized air pollution emissions 
projection model to project emissions at the AQCR level. It com- 
bines national and regional economic forecasts with point and area 
source inventories from the National Emissions Data System 
(NEDS) to project air pollution emission levels for the five criteria 
pollutants, on an annual basis, from the present to the year 2000. 
Portions of this document are not fully legible. (GRA) 


14702 (PB—250685) Model validation and time-concentration 
analysis of three power plants. Final report. Mills, M.T.; Stern, 
R.W. (GCA Corp., Bedford, Mass. (USA). GCA Technology 
Div.). Dec 1975. Contract EPA-68-02-1376. 154p. (GCA-TR—75- 
30-G). NTIS $6.75. 

The report presents an analysis of the EPA Single Source 
Model using SO, concentration and meteorological data collected 
in the vicinity of three Ohio Power Plants: J.M. Stuart, Muskingum 
River, and Philo. The model predicts the upper percentile of the 
frequency distribution of 1-hour and 3-hour concentrations 
reasonably well. (GRA) 


14703 (PB—250814) Comprehensive analysis of time-concen- 
tration relationships and validation of a single-source dispersion 
model. Final report. Mills, M.T.; Record, F.A. (GCA Coprp., 
Bedford, Mass. (USA). GCA Technology Div.). Mar 1975. Con- 
tract EPA-68-02-1376. 156p. (GCA-TR—75-4-G). NTIS $6.75. 

The report presents an analysis of SO, time concentration 
relationships in the vicinity of a power plant and a validation of 
the EPA Single Source model using concentration and meteorolog- 
ical data collected in the same area. The concentration relation- 
ships studied were peak |-hour to average 3-hour and peak | hour 
to average 24-hour concentration ratio distributions and the effect 
upon the statistics of these distributions of variables such as wind 
speed, atmospheric stability, hour of the day, and peak 1-hour con- 
centration itself. The principal finding of the validation exercise 
was that the model underpredicted SO, concentrations for all 4 
receptor locations in the study area. The agreement between mea- 
sured and calculated concentrations was not noticeably improved 
by the use of more accurate and detailed emissions and 
meteorological data bases. (GRA) 


14704 (PB—251105) Environmental trace materials: computer 
coupled radioactivation analysis. Final report. Feldman, M.H.; 
Cawlfield, D.E.; Byram, K.V. (Environmental Protection Agency, 
Corvallis, Oreg. (USA). Corvallis Environmental Research Lab.). 
Dec 1975. 44p. (EPA—600/3-75/015). NTIS $4.00. 

A neutron activation laboratory with computer coupled 
equipment and procedures was established. The power of the 
methodology for environmental trace material analysis was demon- 
strated by analyzing various materials and included quality control 
interlaboratcry comparisons. Samples ranged from sewage treat- 
ment plant sludges and marine sediments to fresh waters contain- 
ing very low concentrations of molybdenum, and ores and fertil- 
izers containing cadmium. (GRA) 


14705 (PB—251243) Photochemical oxidants in the ambient 
air of the United States. Final - Dimitriades, B. 
(Environmental Sciences Research Lab., Research Triangle Park, 
is (USA)). Feb 1976. 188p. (EPA—600/3-76/017). NTIS 

The problem of photochemical oxidants in the ambient air 
of the United States is examined with respect to its nature, mag- 
nitude, and present day control. Concentration levels of ozone, 
nitrogen dioxide, peroxyacetyl nitrate, and other photochemically 
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formed pollutants are surveyed, and their effects on human health, 
vegetation, and materials, as well as their economic impacts, are 
discussed. Oxidant precursors, hydrocarbons, and nitrogen, oxides 
are reviewed with regard to ambient concentrations and emission 
rates and in terms of chemical reactions that produce oxidants. 
Oxidant control efforts are discussed with specific emphasis placed 
on scientific be pear emission control methods, costs of con- 
trol, and control legislation. (GRA) 


14706 (PB—251409) SO, control processes for non-ferrous 
smelters. Final report, Jun 1974—Jun 1975. Mathews, J.C.;. Bel- 
legia, F.L.; Gooding, C.H.; Weant, G.E. (Research Triangle Inst., 
Durham, N.C. (USA)). Jan 1976. Contract EPA-68-02-1491. 
383p. NTIS $10.75. , 

The report reviews and evaluates a number of absorption- 
based SO, control systems and the application of these control 
systems to those U.S. primary copper smelters which generate 
weak SO,-containing gas streams. Capital and operating cost rela- 
tionships have been’ developed for each specific process, covering 
a range of gas flows and SO, concentrations. Separate general 
costs for gas pretreatment and the end-of-the-line SO, utilization 
facilities (i.e., sulfuric acid, elemental sulfur, and liquid SO, plants) 
are also provided. The 13 U.S. primary copper smelters which cur- 
rently still generate weak SO, streams have been reviewed with 
reference to their current operation and active programs in hand 
to control or eliminate weak SO, streams. Appropriate SO, control 
processes have been matched with the individual smelters and re- 
lated capital and operating costs have been developed from the 
earlier established cost relationships. (GRA) 


14707 (PB—251559) Manual of instructions for projecting 
emissions in small phic areas: preliminary test using Bal- 
timore AQMA data. Final report. (Booz, Allen and Hamilton, Inc., 
Bethesda, Md. (USA)). Jan 1975. Contract EPA-68-02-1005. 81p. 
NTIS $5.00. 

This Manual provides guidance and direction for developing 
and improving a comprehensive emission inventory and for pro- 
jecting future emissions at the county level. It is divided into four 
chapters: Chapter I-contains background information on emission 
source categories and forecast techniques and an introduction to 
the content of the Manual; Chapter II-presents a summary of the 
data sources referenced in the Manual; Chapter IllI-contains 
specific procedures, data sources and tabulating formats for updat- 
ing or creating a point and area source emission inventory; 
Chapter IV-contains specific procedures, data sources and tabulat- 
ing formats for ——— growth factors to project present activi- 
ty and emissions into the future. (GRA) 


14708 (PB—25 1675) Assessment of the degree of flexibility in 
fuel distribution patterns. Final report. Hall, E.H.; Putnam, A.A.; 
Major, R.L. (Battelle Columbus Labs., Ohio (USA)). Mar 1976. 
Contract EPA-68-02-1323. 80p. NTIS $5.00. 

The report gives results of a study to evaluate the potential 
of fuel switching as an element of an overall strategy for the con- 
trol of sulfur oxide emissions from stationary sources. Blocks of 
misplaced fuels (i.e., clean fuels now burned in large sources and 
dirty fuels now burned in small sources) were identified. Various 
potential constraints to switching the misplaced fuels were evalu- 
ated. These included: equipment constraints, business constraints, 
and fuel transportation constraints. From these evaluations, the 
quantities of misplaced fuels were identified which are not limited 
by any of the constraints, and therefore which can be considered 
suitable for switching. (GRA) 


14709 (PB—25 1722) Particulate control mobile test units: first 
year’s operation. Opferkuch, R.E. (Monsanto Research Corp., 
ae Ohio (USA)). Feb 1976. Contract EPA-68-02-1816. 73p. 
NTIS $4.50. 

The report summarizes the first year of operation of EPA- 
owned mobile test units that are being used in the field to study 
the applicability of different control methods to the control of fine 
particulate emitted from a wide variety of sources. Two mobile 
units are described: a fabric filter (baghouse) and a wet scrubber. 
The latter includes two types: venturi and sieve tray. Results from 
the baghouse tests on a coal-fired power plant indicate suitability 
of a baghouse, with woven glass bags, for control of dust from this 
type of source. Results from tests on a pulp mill lime recovery kiln 
show high dust removal efficiency; however, the associated high 
moisture content of the gases portends operating problems suffi- 
cient to indicate that a would be unsuitable for control 
of dust from this source. ration of the mobile scrubber unit 
during the year was confined to startup testing and correction of 
mechanical and operating difficulties. (GRA) 


14710 (PB—25 1989) Dispersion from tall stacks. Final report. 
Klug, W. (Technische Univ. Darmstadt (Germany, F.R.)). Oct 
1975. 25p. NTIS $3.50. 
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This report analyzes data relating to the at heric disper- 
sion of SO, from the A Paradise Steam Plant in Western Ken- 
tucky, U.S.A. Extensive hourly air quality measurements for 1971 
are compared with predicted values, obtained by using the well- 
known steady-state short-term Gaussian plume model for disper- 
sion from an elevated point-source release. The comparison is in 
terms of annua! average concentration values and the frequency 
distributions of the hourly values at five monitoring stations in the 
vicinity of the electric-power generating plant. (GRA) 


14711 (PB—252825) Determination of effects of ambient con- 
ditions on aircraft emissions engine testing - GTCP 85 APU, 
TPE 331 turboprop. Volume 1. Final report 20 1974—20 Dec 
1975. Slogar, G.A. (AiResearch Mfg. Co. of Arizona, Phoenix 
(USA)). Mar 1976. Contract EPA-68-03-2156. 182p. NTIS $7.50. 

See also Volume 2, PB-252 826. 

Full scale engine tests were conducted on a GTCP85-98CK 
Auxiliary Power Unit and a TPE331-5-251M Turboprop engine. 
The pu of this program was to measure exhaust emission of 
HC, CO, CO,, NO/sub x/, and smoke at controlled (temperature, 
humidity, and pressure) engine inlet conditions. This data along 
with other available data will provide the data base for the deter- 
mination of the effects of ambient conditions on gas turbine en- 
gines. (GRA) 


14712 (PB—252826) Determination of effects of ambient con- 
ditions on aircraft ine emissions engine testing - GTCP 85 APU, 
TPE 331 turboprop. Volume 2. Final report, 20 Dec 1974—20 Dec 
1975. Slogar, G.A.; Holder, R.C. (AiResearch Mfg. Co. of 
Arizona, Phoenix (USA)). Mar 1976. Contract EPA-68-03-2156. 
301p. NTIS $9.75. 

See also Volume 1, PB-252 825. 

Full scale engine testswere conducted on a GTCP85-98CK 
Auxiliary Power Unit and a TPE331-5-251M Turboprop engine. 
The purpose of this program was to measure exhaust emission of 
HC, CO, CO,, NO/sub x/, and smoke at controlled (temperature, 
humidity, and pressure) engine inlet conditions. This data along 
with other available data will provide the data base for the deter- 
mination of the effects of ambient conditions on gas turbine en- 
gines. This volume contains the computer programs for volume 2 
data. (GRA) 


14713 (PB—253301) Area and point-source inventories in the 
States of Alaska, Idaho and W . Final report. Brooks, K. 
(GCA Corp., Bedford, Mass. (USA). GCA Technology Div.). Jun 
1974. Contract EPA-68-01-1594. 1!10p. (GCA-TR—74-16-G). 
NTIS $5.50. 

This report describes the work the GCA Corporation per- 
formed in updating and upgrading the National Emission Data 
System (NEDS) for the states of Alaska, Idaho, and Washington. 
The point source information was obtained from the files of the 
state and local air poilution offices. The area source information 
previously in NEDS was reviewed and corrected to reflect the ad- 
dition of new point sources in the system. Additional entries were 
coded with new information obtained from various literature 
sources, state and federal agencies. (GRA) 


14714 (UCRL—51920(Vol.2)) Development of an air pollu- 
tion model for the San Francisco Bay Area. Final report to the Na- 
tional Science Foundation. Volume 2. Appendixes. MacCracken, 
M.C.; Sauter, G.D. (eds.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Oct 1975. Contract W-7405-ENG- 
48. 948p. Dep. NTIS $23.75. 

The development and verification of a regional air quality 
model for the San Francisco Bay Area for use as an operational 
tool by the local air pollution control agency, the Bay Area Air 
Pollution Control District (BAAPCD), has been completed during 
a 2-'/, yr, three-agency project supported by the National Science 
Foundation. With source emission and meteorological information 

thered by the BAAPCD and aircraft measurements taken by the 
NASA Ames Research Center, results from the Livermore Re- 
gional Air Quality (LIRAQ) model developed by the Lawrence 
Livermore Laboratory have compared satisfactorily with observa- 
tions of carbon monoxide and photochemical pollutants. The 
LIRAQ model can now be accessed easily by teletype and simula- 
tion runs set up on the Lawrence Berkeley Laboratory computer 
system. With the completion of the project, the LIRAQ model is 
now ready for use the BAAPCD in its studies of air quality, 
land use, and control strategy assessment. Volume | of the final 
report presents a comprehensive overview of the project and its 
accomplishments. Volume 2 contains the technical appendixes. A 
separate User’s Guide has been prepared. 


14715 (UCRL—52092) Neutron activation analysis at the 
Livermore reactor for the environmental research pro- 
gram. Ragaini, R.C.; Heft, R.E.; Garvis, D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 2 Jul 1976. Con- 
tract W-7405-ENG-48. 37p. Dep. NTIS $4.00. 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 1529 


Instrumental neutron activation analysis is a technique of 
trace analysis using measurements of radioactivity induced in the 
sample by exposure to a source of neutrons. The induced activity 
is measured by the emitted gamma radiation. Each gamma emitter 
can then be identified by the energy of the photopeaks produced 
as the nuclide decays and by the half-life of the neutron-induced 
activity. A complex computer program GAMANAL has been used 
to accomplish the major tasks of nuclide identification and quan- 
tification. The nuclide data output from GAMANAL is processed 
by a second computer code NADAC, which develops elemental 
abundance data from disintegration rates observed. methods 
are those employed at the Livermore Pool-Type Reactor in sup- 
port of the environmental research trace element analysis program. 
Among the. procedures described and discussed are sample 
preparation, irradiation, analysis, and application of the technique. 


14716 (TT—74-54053/2) Air conservation. Volume 8, number 
2, 1974. Translated by A. Skup from Ochr. Powietrza; 8: No. 2, 
vp( 1974). 8Ip. NTIS $4.75. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Contents: Techniques of measurements of dust concentra- 
tion in gas ducts; Sulfur dioxide conversion in the atmospheric air 
in the Cracow Ironworks Region; Odors and the air pollution con- 
trol; Dust particle path in the vortical stream of an axial vortex- 
flow dust separator; Nitrogen oxides determination in waste gases 
from the nitric acid manufacture; Industrial briefs; News in brief; 
Review of papers; Announcements. (GRA) 


14717 (TT—74-54053/3) Air conservation. Volume 8, number 
3, 1974. Translated by K. Radziwill from Ochr. Powietrza; 8: No. 
3, VP(1974). 82p. NTIS $5.00. 

Sponsored in part by National Science Foundation, 


Washington D.C. Special Foreign Currency Science Information 
Program. 

Articles are presented that deal with emission of pollutants 
in exhaust gases from sulfuric acid plants, dust control in gases 
from channel black production, effect of meteorologic factors on 
the dust level in atmospheric air, calculation of the dustfall, and 
systematic errors in analyses of atmospheric air pollution. (GRA) 


14718 (AD-A—017806) Analysis of the daily variation of air 
pollution. Lomaya, O.V.; Tsintsadze, D.G. Translated by C.S. Nack 
from Soobshch. Akad. Nauk Gruz. SSR; 73: No. 2, 329-332(1974). 
1 lp. (FTD-HT—23-1172-75). NTIS $3.50. 

The daily variation of the concentrations of solid aerosols 
was studied from systematic round-the-clock observations in the 
surface layer of the atmosphere of Tbilisi. (GRA) 


14719 Institute of Environmental Sciences 1975 proceedings of 
21st annual technical meeting. Volume II. Technical Division 
proceedings, including career guidance forum notes, April 14—16, 
1975, Anaheim, California. Mt. Prospect, IL; Institute of Environ- 
mental Sciences (1975). 184p. (CONF-750402—P2). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

Presentations at these meetings covered the latest technical 
achievements in the simulation and measurement of earth and 
space environments. The programs also included sessions dealing 
with bioengineering, management and education. Tutorial sessions 
were held for college students and instructors, with associated col- 
lege units given to those that completed the prescribed course. 
Separate abstracts were prepared for 7 papers. 


14720 Animal indicators of air pollution. Newman, J.R. pp 
152-154 of In Institute of Environmental Sciences 1975 
ae of 21st annual technical meeting. Volume II . Mt. 
Repent, L; Institute of Environmental Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 

See CONF-750402—P2. 

Several pollutants, including arsenic, fluoride, lead, nitrogen 
dioxide, photochemical oxidants, and sulfur dioxide are well 
enough understood and widespread in their effects (affecting ver- 
tebrates and invertebrates) that research into developing biological 
indicator systems for these pollutants would be fruitful. The other 
pollutants known to be toxic and/or affecting animals, especially 
chromium, phosphorus, and vanadium, need more basic informa- 
tion before biological monitoring programs could be set up. 


14721 Remote measurements of sulfur dioxide emitted from 
stationary sources. Bartle, E.R. pp 155-159 of In Institute of En- 
vironmental Sciences 1975 proceedings of 21st annual technical 
meeting. Volume II . Mt. Prospect, IL; Institute of Environmental 
Sciences (1975). 

From 21. annual meeting of the Institute of Environmental 
Sciences; Anaheim, California, USA (13 Apr 1975). 
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See CONF-750402—P2. 

This paper presents a detailed description of the sensor, its 
specifications, and performance characteristics. The basic unit is 
battery operated and weighs only 22 pounds; thus, it is readily 
portable. Its sensitivity is presently limited to about 70 ppM-m for 
source plume temperatures of 270 C and about 290 ppM-m for 
temperatures of 170 C, but this can be improved. The results of 
field testing at both oil and coal burning power plants are com- 
pared with extractive sample data. In general, the remote measure- 
ments agree with the extractive data within +-25 percent over SO, 
concentrations ranging from 150 ppM to 1300 ppM from slant 
ranges of 130 to 400 m. 


14722 Beryllium emissions from a coal-fired power plant. Glad- 
ney, E.S.; Owens, J.W. (Los Alamos Scientific Lab., NM). J. En- 
viron. Sci. Health, Part A; A11: No. 4-5, 297-311(1976). 
Beryllium concentrations have been measured in coal, 
rocess ashes and in-stack particulates at a coal-fired power plant 
in Maryland. Mass balance calculations reveal that less than 4 per- 
cent of the Be in the coal burned is being emitted to the at- 
mosphere. These results are compared to other power-plant studies 
which have reported Be data. 


14723 Effects of polluted precipitation on water quality. 
Gjessing, E.T. (Norwegian Inst. for Water Research, Blindern, 
Norway). pp 725-731 of In Seventh international conference on 
water pollution research. Technical papers. Jenkins, S.H. (ed.). 
Oxford; Pergamon Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

Preliminary results suggest that sulfates, potassium and 
nitrates scavenged from atmospheric precipitations change the pH 
value of fresh water sources and thereby affect the reproduction of 
the fish population and other aquatic organisms in Norway. The 
original explanation for the decreased pH value blamed hydroelec- 
tric power stations but these results point to air pollution as a 
more probable source. (PCS) 


14724 Vanadium in rainwater and effects on surface water. 
Montiel, A. (Paris Water Control Service). pp 743-751 of In 
Seventh international conference on water pollution research. 
Technical papers. Jenkins, S.H. (ed.). Oxford; Pergamon Press 
Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

Small quantities of elements are newly appearing in the at- 
mosphere with the increasing use of oil derivatives for domestic 
heating and in industry. Vanadium is one of them. Washed from 
fumes by precipitations, this element co-precipitates with trivalent 
iron upon increase of the water oxygen concentration in spring- 
time. This natural purification counters any activation of algae 
growth in summer. Vanadium has no effect on sulphurous acid 
transformation into sulphuric acid in rainwater. 


14725 Data requirements for NO/sub x/ emission monitoring 
from fossil-fuel fired steam generators. Barnes, H.M.; Homolya, 
J.B. (EPA, Research Triangle Park, NC). J. Environ. Sci. Health, 
Part A; All: No. 2, 107-119(1976). 

The SPNSS promulgated by EPA requires installation of 
continuous monitors on selected sources for SO, and NO/sub x/ 
measurements. This paper supplies data on [NO/sub x/] variability 
as a function of time from a coal-fired power plant. The data sup- 
ports the conclusion that NO/sub x/ concentration measurements 
can be made each 15-30 minute period to represent adequately the 
source emissions. 


14726 Stratospheric concentrations of CCI,F in 1974. Krey, 
P.W.; Lagomarsino, R.J.; Frey, J.J. (Health and Safety Lab., New 
York). J. Geophys. Res.; 81: No. 9, 1557-1560(20 Mar 1976). 

From measured distributions the inventory of CCI,F in the 
total stratosphere in April and October 1974 is 0.2 Tg. Assuming a 
box model of atmospheric transport, the observed stratospheric in- 
ventories agree with the measured tropospheric concentrations and 
the industrial production rates when the photolysis half-life of a 
CCI,F in the stratosphere is 2-4 yr. This corresponds to a total at- 
mospheric half-life of 15-30 yr. 


14727 Biologic effects of auto emissions. I. Exhaust from engine 
with and without catalytic converter. Lee, S.D. (EPA, Cincinnati); 
Malanchuk, M.; Finelli, V.N. J. Toxicol. Environ. Health; 1: No. 5, 
705-712(May 1976). 

The paper relates to the efficiency of a catalytic converter 
in reducing the levels of certain pollutants emitted from an au- 
tomobile engine and to the reduction and/or elimination of gross 
biologic damages in animals exposed to emissions from an exhaust 
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system containing such catalysts. Groups of rats were exposed to 
diluted emissions from an automobile engine with and without 
catalyst. Concomitantly, a comparative experiment was conducted 
by exposing a group of rats to carbon monoxide alone (575 


— ). The parameters measured included hematocrit, serum 
LDH, GOT, and lysozyme. An elevation in hematocrit was ob- 
served in the animals of the experiment run without catalyst and in 
those exposed to carbon monoxide; the use of the catalyst reduced 
the carbon monoxide levels in the exposure chambers by more 
than tenfold and prevented these bioeffects from occurring. Serum 
LDH activity was elevated in the groups of rats in the experiment 
conducted without catalyst, but no alternation was observed in the 
animals from the experiment utilizing the catalyst or in those ex- 
posed to carbon monoxide alone. The data obtained in this study 
showed that acute exposure to noncatalytic emissions caused sig- 
nificant alterations in certain biologic parameters. Conversely, the 
introduction of an oxidizing catalytic converter into the engine ex- 
haust system reduced or prevented such biologic damage. 


14728 Method of decomposing halohydrocarbons. Kageyama, 
Y. (to Mitsubishi Chemical Industries Ltd.). US Patent 3,972,979. 
3 Aug 1976. Priority date 14 May 1973, Japan. 6p. 

Exhaust gas containing a halohydrocarbon having | to 10 
carbon atoms and molecular oxygen is contacted with chromium 
oxide or a boehmite supported platinum at an elevated tempera- 
ture to decom: the halohydrocarbon to carbon dioxide, water, 
hydrogen halide and free halogen. A process is described for ox- 
idizing exhaust gases to reduce air pollution. 


14729 Estimated future atmospheric concentrations of CCI,F 
(fluorocarbon-11) for various hypothetical tropospheric removal 
rates. Rowland, F.S.; Molina, M.J. (Univ. of California, Irvine). J. 
Phys. Chem.; 80: No. 19, 2049-2056(9 Sep 1976). 

The variation in CCI,F tropospheric concentrations vs. time 
has been calculated with different assumptions for the rates of its 
removal by hypothetical tropospheric removal processes. A com- 
parison has been made of the actual total atmospheric release from 
anthropogenic sources to that date. The observed CCI,F exceeds 
by about 20 percent the amount calculated to be present with 
stratospheric photolysis as the only removal process. Consequently, 
an increase of 10 to 20 percent in the estimated manufacture of 
CCI;F through 1975 is needed to obtain agreement with the ob- 
served concentrations on the assumption that tropospheric removal 
processes are negligible. If the estimates of manufacture are 
stretched to the upper limit and of observed atmospheric concen- 
tration to the lower limit (total change of 30 percent), agreement 
could be reached on the assumption of about equal losses to 
stratospheric and tropospheric sinks. Faster tropospheric removal 
rates for CCI,;F are incompatible with the observed atmospheric 
concentrations. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12577, 13460, 14559, 14946 


14730 (AD-A—024896) Aircraft ionizing doses and dose rates 
from radioactive clouds and fallout. Final report. Patrick, R.P.; Ar- 
nett, G.D. (Air Force ns Lab., Kirtland AFB, N.Mex. 
(USA)). Apr 1976. 46p. (AFWL-TR—75-214). NTIS $4.00. 

Aircraft flying over surface areas contaminated by fallout 
from radioactive clouds from surface nuclear detonations accumu- 
late ionizing doses. An investigation of this situation was accom- 
plished, | the dose and dose rate resulting from such fly-overs 
are presented. The dose rates were also determined for aircraft ap- 
proaching radioactive clouds and fallout contaminated surface 
areas. The results are presented in general terms, and examples are 
presented to illustrate the manner of applying the general results to 
specific situations. (Author) (GRA) 


14731 (AD-A—025020) Fallout modifications due to unusual 
burst conditions. Final Miller, C.F. (Dikewood Corp., Al- 
buquerque, N.Mex. (USA)). 15 Dec 1974. Contract DAHC20-73- 
C-0170. 68p. (DC-FR—1219). NTIS $4.50. 

possibility of the use of MRV and/or MIRV weapons in 
attacking a region (such as a system of missile silos) could result in 
the simultaneous or near-simultaneous detonation of two similar 
nuclear devices. When such detonations take place sufficiently 
near to each other, the two fireballs will merge and their contents 
will then co-mingle to form a different or unusual ‘ype of fireball 
and cloud. In this study, a previously developed fireball model for 
these conditions was reviewed and used as a basis for making al- 
terations in the basic fallout model scaling system so that the effect 
of this type of detonation condition on the fallout hazard may be 
evaluated. (GRA) 
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14732 (DP-MS—76-38X) Detection and measurement of triti- 
um forms released from a nuclear production Milham, 
R.C.; Boni, A.L. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1976. Contract E(07-2)-1. 17p. 
(CONF-761101—S). Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

A study was made to determine the quantity and various 
chemical forms of tritium released to the atmosphere from the 
Savannah River Plant (SRP) nuclear production complex. Mea- 
surements of tritium forms released were needed to determine the 
radiation dose to the general public because the effect of tritium in 
the elemental form on the whole body dose is much less than that 
of the oxide (less than 0.25 percent). A sampling system to collect 
the oxide, elemental, and organic forms of tritium from 1500 liters 
of air was developed and is described. 


14733 (N—75-33380) Measuring the radon concentration in 
air meting van de radonconcentratie in lucht. Aten, J.B.T.; Bierhu- 
izen, H.W.J.;  Vanhoek, L.P.; Ros, D.; Weber, J. 
(Rijksverdedigingsorganisatie TNO, Rijswijk (Netherlands). 
Medisch Biologisch Lab. TNO). 1975. Contract A72/KLU/037. 
17p. (MBL— 1975-12; IRI—190-75-01). NTIS $3.50. 

Subm-Prepared Jointly with Interuniversitair Reactor Inst. 

A simple transportable ap tus for measurement of the 
radon concentration in the air of a workshop was developed. An 
air sample is sucked through a filter and the decay curve of the 
alpha activity is measured. The counting speed 40 min after sam- 
pling gives an indication of the radon activity. The apparatus was 
calibrated by analyzing an analogous decay curve obtained with a 
big filter and a big air sample, the activity being measured with an 
anti-coincidence counter. (GRA) 


14734 (ORNL/TM—S212) Flooding characteristics of Goodloe 
packing. Begovich, J.M.; Watson, J.S. (Oak Ridge National Lab., 
Tenn. (USA)). Aug 1976. Contract W-7405-ENG-26. 30p. Dep. 
NTIS $4.00. 

Experimental flooding data for the countercurrent flow of 
air and water in a 7.62-cm-diam glass column filled with Goodloe 
packing were compared with a correlation reported by the packing 
manufacturer. Flooding rates observed in this study were as low as 
one-half those predicted by the correlation. Rearranging the 
packing by inverting the column and removing some packing seg- 
ments yielded results similar to the correlation for liquid-to-gas 
(L/G) mass flow rate ratios greater than 10, but the experimental 
flooding curve fell significantly below the correlation at lower L/G 
ratios. When the column was repacked with new packing, the 
results were essentially the same as those obtained in the inverted 
column. Thus, it is believed that a carefully packed column is 
more likely to yield flooding rates similar to those obtained in the 
new or inverted columns rather than rates predicted by the original 
correlation. 


14735 (PB—245731) Vertical profiles of HTO, HDO, and H,O 
in the troposphere. Technical note. Ehhalt, D.H. (National Center 
for Atmospheric Research, Boulder, Colo. (USA)). Nov 1974. 
136p. (NCAR/TN/STR—100). NTIS $6.00. 

Sponsored by National Science Foundation, Washington, 
D.C. Office of National Centers and Facilities Operations. 

Most of the tritium (T) present in the environment was 
produced by thermonuclear explosions and injected into the strato- 
sphere; the largest such contribution came from the Soviet test se- 
ries in 1961 and 1962. Natural T production by cosmic radiation 
plays only a minor role. Most of the bomb tritium reacts during 
cooling of the fireball to form tritiated water, HTO. HTO mixes 
down from the stratosphere into the troposphere and accumulates 
in surface waters, mainly the oceans, thereby entering all stages of 
the hydrological cycle. TO is therefore a tracer particularly well 
suited to the study of the natural water cycle. This document 
presents vertical profiles of tritium, deuterium, and water vapor in 
the t here that were obtained by NCAR at various times 
from 1966 through 1973. These data enable development of more 
realistic models of the transport and rainout of tritium as well as a 
more realistic estimate of the tropospheric residence time of water 
vapor. (GRA) 


14736 (SAND—-76-5681) Assessment of consequences from 
airborne releases of radioactive material. McGrath, P.E.; Blond, 
R.M. (Sandia Labs., Albuquerque, N.Mex. (USA); Nuclear Regu- 
latory Commission, be D.C. (USA)). 1976. Contract 
E(29-1)-789. 2p. (CONF-761103—S5). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Over the past several years, the manner in which assess- 
ments have been made of the consequences of large airborne 
releases of radioactive material has not changed much concep- 
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tually. The models to describe the atmospheric dispersion of the 
radioactive material have generally been time-invariant, i.e., the 
meteorological conditions (thermal stability, wind speed, and 
precipitation) are invariant during release and the subsequent 
period of radiation exposure of the ulation to the airborne 
material. The frequency distribution o meteorological condi- 
tions are determined by —— several years of weather data 
from the appropriate geographical location. In reality, weather is 
continuously changing over short time periods (hours) following 
the release. It is to be expected that the changing meteorological 
conditions would have important effects on the potential con- 
sequences of the release. A time-dependent atmospheric dispersion 
model was developed and implemented in the Reactor Safety 
Study. This paper provides a description of the model and the na- 
ture of the results generated. Emphasis is given to an explanation 
of how, and why, these results differ from those estimated with 
time-invariant models. 


14737 (UCRL—78173) Tritium removal from air streams by 
catalytic oxidation and water . Sherwood, A.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1976. Contract W-7405-ENG-48. 16p. (CONF-761101—11). 
Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). . 

An effective method of capturing tritium from air streams is 
by catalytic oxidation followed by water adsorption on a 
microporous solid adsorbent. Performance of a burner/dryer com- 
bination is illustrated by overall mass balance equations. Engineer- 
ing design methods for packed bed reactors and adsorbers are 
reviewed, emphasizing the experimental data needed for design 
and the effect of operating conditions on system performance. 


14738 Model for estimating population exposures due to the 
operation. of high-energy accelerators at the Lawrence Berkeley 
Laboratory. Stephens, L.D.; Thomas, R.H.; Thomas, S.B. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Health Phys.; 30: No. 5, 404-407(May 1975). 

In the previous paper (Stephens et al. Health Phys.; 29:853 
(1975)) the present authors described a model that could be used 
to estimate the population exposure around a high-energy particle 
accelerator laboratory. Because the largest radiological impact 
produced by the Lawrence Berkeley Laboratory (LBL) is due to 
the operation of four high-energy particle accelerators there is in- 
terest in applying the model to the calculation of population expo- 
sure produced by LBL. The earlier model overestimated popula- 
tion exposure because it took no account of the shielding of either 
hills or buildings. Furthermore, a uniform population distribution 
around the Laboratory was assumed. This note describes refine- 
ments to the earlier model which improve it for the estimation of 
population exposure resulting from the operation of accelerators at 
LBL, and possible at other accelerator laboratories. 


14739 Impact assessment for nuclear power plants: implica- 
tions for ecological and environmental sciences. Auerbach, S.I. (Oak 
Ridge National Lab., TN). pp 41-51 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on environmental impact of nuclear 

wer plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: the need for analyses 
to delineate environmental pathways of radionuclide migration; the 
need for detailed lists of species of flora and fauna; the role of 
NEPA in introducing environmental considerations into decision 
making; responsibility of the scientific community for meeting 
goals of NEPA; the nature of ecology; purpose of impact state- 
ments; and cooperation from the a and utilities in the area 
of environmental assessment. (HLW) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


14740 (N—76-18697) A tion of remote sensing for pre- 
diction and detection of pollution, phase 2. Veziroglu, T.N.; 
Lee, S.S. (Miami Univ., Coral Gables, Fla. (USA). Dept. of 
Mechanical Engineering). Dec 1975. Contract NAS10-8740. 158p. 
(NASA-CR—139188). NTIS $6.75. 

The development of a predictive mathematical model for 
thermal pollution in connection with remote sensing measurements 
was continued. A rigid-lid model has been developed and its appli- 
cation to far-field study has been completed. The velocity and tem- 
perature fields have been computed for different atmospheric con- 
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ditions and for different boundary currents produced by tidal ef- 
fects. In connection with the theoretical work, six experimental 
studies of the two sites in question (Biscayne Bay site and Hutchin- 
son Island site) have been carried out. The temperature fields ob- 
tained during the tests at the Biscayne Bay site have been com- 
pared with the predictions of the rigid-lid model and these results 
are encouraging. The rigid-lid model is also being applied to near- 
field study. Preliminary results for a simple case have been ob- 
tained and execution of more realistic cases has been initiated. The 
development of a free-surface model has also been initiated. The 
governing equations have been formulated and the computer pro- 
grams have been written. (Author) (GRA) 


SITE RESOURCE AND USE STUDIES 


14741 Suitability indices for ecological evaluation of alterna- 
tives. Shugart, H.H. Jr. (Oak Ridge National Lab., TN). pp 109- 
127 of In Environmental impact of nuclear power plants. Karam, 
R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: development of 
systems ecology for functional studies of natural and managed 
systems; consideration of space and time scales; geometrical 
models for ecological evaluation; implementation of geometrical 
models by determining state variables and scaling; and models 
presently in use. (HLW) 


REGULATIONS 
REFER ALSO TO CITATION(S) 13745, 14686 


14742 (PB—253312) Air program policy statement: a status 
report and discussion of future program considerations involved in 
implementing the Clean Air Act. First Edition. (Environmental Pro- 
py Agency, Washington, D.C. (USA)). Aug 1974. 82p. NTIS 
The policy statement provides a summary of current EPA 
policy in implementing the Clean Air Act. It puts into context the 
many actions taken to date by EPA and the states in fulfilling the 
Act’s requirements. This document should facilitate understanding 
of actions taken to date in implementing the Clean Air Act. Re- 
gional administrators are encouraged to make it available to air 
pollution control agencies and members of the public. (GRA) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14647, 14775, 14824, 14905 


14743 (EDFB/IBP—76/S) Eastern deciduous forest biome 
progress report, September 1, 1974—August 31, 1975. Burgess, 
R.L.; O'Neill, R.V. (Qak Ridge National Lab., Tenn. (USA)). Oct 
1976. Contract W-7405-ENG-26;NSF-AG-BMJ-76-00761. 169p. 
Dep. NTIS $7.50. 

The report covers the period from September 1, 1974 
through August 31, 1975. It summarizes synthesis of ecosystem 
analysis studies at two aquatic (lake) sites and three terrestrial 
sites in the Eastern Deciduous Forest Biome region. Synthesis of 
new information in primary production, secondary production, and 
in decomposition is emphasized. Progress in seven new projects is 
presented. These research activities address identifiable gaps in the 
Status of knowledge of ecosystem behavior. Included are summa- 
ries of work on photosynthate allocation and the below-ground 
dynamics of forests, the regulatory role of consumers in 
ecosystems, the microdynamics of detritus formation and decom- 
position in lakes, the influence of the littoral zone in lakes on 
land/water interaction phenomena, and hydrologic transport and 
the filter effects of marshes in land/water interaction. A study of 
forest islands as an element of landscape pattern is discussed along 
with an analysis of ecosystem attributes, including model behavior 
and emergent —- of ecosystems. A summary of manage- 
ment, analysis and modeling, and information center activities is 
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also given, including the status of numeric data storage, analysis, 
retrieval and display. 


14744 (PB—249694) Elastic-plastic stability analysis of mine- 
waste embankments. Report of in tions. Corp, E.L.; Schuster, 
R.L.; McDonald, M.M. (Bureau of Mines, Spokane, Wash. (USA). 
Spokane Mining Research Center). Nov 1975. 107p. (BM- 
RI—8069). NTIS $5.50. 

Seepage forces computed by a finite-element flow program 
are combined with gravity forces in an elastic-plastic stress-analysis 
program to determine the stability of mine-waste slopes. Computer 
output provides a cross-sectional plot of the dam or embankment 
showing the safety factors for each element. The combined finite- 
element program called SEEP-SLOPE was used to analyze several 
trial embankments and the 1972 Buffalo Creek Dam failure. Safety 
factors computed by the finite-element method (FEM) were com- 
pared with those computed by Bishop limiting-equilibrium method. 
For individual slip circles, there was little correlation between the 
factors of safety computed by the two methods. Both predict 
failure, but FEM shows a different mode of failure plus develop- 
ment of potential failure zones not indicated by conventional 
methods. Besides having a better theoretical basis than the Bishop 
method, FEM requires no assumptions regarding the location or 
geometry of the failure zone. The program will show progressive 
development of a failure zone, and areas can be pinpointed where 
remedial measures should be taken. Non-homogeneous cross-sec- 
tions can be analyzed, and zones of potential piping can be 
defined. (GRA) 


14745 (TID—26881) Vascular plants of the Nevada Test Site 

and Central-Southern Nevada: ecologic and geographic distribu- 

tions. Beatley, J.C. (California Univ., Los Angeles (USA). Lab. of 

Nuclear Medicine and Radiation Biology). 1976. 316p. Dep. NTIS 
9.75. 


The physical environment of the Nevada Test Site and sur- 
rounding area is described with regard to physiography, geology, 
soils, and climate. A discussion of plant associations is given for 
the Mojave Desert, Transition Desert, and Great Basin Desert. The 
vegetation of disturbed sites is discussed with regard to introduced 
species as well as endangered and threatened species. Collections 
of vascular plants were made during 1959 to 1975. The plants, be- 
longing to 1093 taxa and 98 families are listed together with infor- 
mation concerning ecologic and geographic distributions. Indexes 
to families, genera, and species are included. (HLW) 


14746 Analysis of seasonal leaf fall in north temperate decidu- 
ous forests. Dixon, K.R. (Oak Ridge National Lab., TN). Oikos; 
27: No. 2, 300-306( 1976). 

Leaf fall is described using a quantitative model with 
parameters having real-world counterparts. These parameters, 
which include total annual leaf fall and the point of maximum leaf 
fall rate, are used to make comparisons of leaf fall pattern among 
species, latitudes and years. Results show a significant difference 
between deciduous and marcescent species—both in the point of 
maximum leaf fall rate and in leaf fall rate itself. A significant dif- 
ference also was found in leaf fall rate between different species at 
different latitudes. Two predictive models of leaf fall also are 
presented. The first model can be used to simulate leaf fall in 
forest stands with canopy biomass which remains constant from 
year to year. The second model is a function of canopy biomass 
and is more appropriate in simulating forest stands with a changing 
annual canopy biomass or which are being perturbed by factors af- 
fecting leaf biomass production. 


14747 Phosphorus conservation by evergreenness of mountain 
laurel. Thomas, W.A. (Oak Ridge National Lab., TN); Grigal, D.F. 
Oikos; 27: No. 1, 19-26( 1976). 

Field studies and compartmental model analyses demon- 
strate that the evergreen nature of mountain laurel Kalmia latifolia 
L. helps conserve phosphorus on infertile sites. The perennial 
canopy continuously adds P to the forest floor through foliar 
leaching and year-round leaf fall. Slow mineralization of leaf litter 
provides a steady addition of available P. The evergreenness of 
Kalmia allows it to utilize increases in available P, thus keeping it 
in circulation through biological tissues. Retention of a sufficient P 
supply in this manner allows the site to respond when changes 
such as disturbance or succession occur in the system. 


14748 Non-radiological effects on terrestrial environs. Dinger, 
B.E. (Oak Ridge National Lab., TN). pp 52-108 of In Environmen- 
tal impact of nuclear power plants. Karam, R.A. (ed.). Elmsford, 
NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 
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Some topics discussed are as follows: preparation of en- 
vironmental impact statements; procedures for descriptive materi- 
als; site selection for terrestrial and geological characterizations; 
characteristics of surface and ground waters; importance of 
meteorological information for evaluation of radiological and 
chemical impacts of nuclear stations; mammalian and avian biotic 
composition; transmission facilities construction program; effects 
of construction on land use; mitigating measures for limiting ad- 
verse construction effects; impacts on biota; and effects of closed- 
cycle cooling systems on the terrestrial environment. (HLW) 


RADIOMETRIC TECHNIQUES 


14749 Accuracy evaluation of airborne snow water equivalent 
measurements using terrestrial gamma radiation spectral peaks. Bis- 
sell, V.C. Baltimore; Univ. of Maryland (1975). 344p. University 
Microfilms Order No. 76-17,779. 

Thesis (Ph. D.). 

The attenuation by snow cover of natural gamma radiation 
Originating in soil isotopes provides an excellent means of measur- 
ing the snow water content independent of its physical state (liquid 
content or ice). An airborne detector will give measurements of an 
area perhaps several hundred meters wide and several kilometers 
long, minimizing the effect of localized snow drifting on the mea- 
sured values. The method is already in operational use in the 
Soviet Union. This study evaluates measurement accuracy under 
nominal operating conditions anticipated in the United States. This 
evaluation provides guidance for properly combining airborne 
snow measurements with the existing ground measurement report- 
ing network. Significant causes of error in the airborne measure- 
ment method are (1) soil moisture changes which affect the radia- 
tion flux emanating from the soil, (2) fluctuations in flux 
background from cosmic radiation, (3) the dynamic nature of the 
terrestrial radiation background due to migration of the radioactive 
noble gas isotopes radon and thoron, (4) the attempt to determine 
the mean of the random nuclear counting process by counting only 
over a restricted time of two or three minutes (‘’counting errors’’), 
(5) the nonlinearity of the relation between counts and water 
equivalent which produces a bias in airborne measurement of ab- 
normally drifted snow cover, and (6) gain-shifting in the radiation 
detector. It is concluded that the airborne spectral peak snow mea- 
surement method is quite adequate for operational application and 
would add a valuable capability to the standard snow reporting 
network now used to provide snowmelt flood outlooks and 
forecasts in the north-central United States. 


14750 Method of tagging sand with ruthenium-103 and the 
resultant product. Case, F.N.; McFarland, C.E. (to Energy 
Research and Development Administration). US Patent 3,954,655. 
4 May 1976. Filed date 27 Dec 1974. 4p. 

PAT-APPL-537,019. 

A procedure for tagging sand with a radioisotope for use in 
the study of sediment transport involves the precipitation of a 
metal radioisotope in the form of an iodide directly on the sand, 
followed by heating the sand to a temperature sufficient to effect a 

hase transformation of the sand and a decomposition of the metal 

iodide, leaving the metal firmly attached to the sand. 5 claims, no 
drawings. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 14650, 14667, 14704, 14847, 
14935 


14751 (NTIS/PS—76/0301) Regional and urban solid waste 
t 


disposal. Part 1. (a bibliography with ab- 
stracts). for 1964—Feb 1976. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1976. 
137p. NTIS $25.00. 

Supersedes NTIS/PS—75/184, NTIS-PK—151, and 
NTIS/PS—74/105. 

Management, state, and local government policies, legisla- 
tion, financing, data acquisition and general planning studies for 
urban and regional solid waste disposal systems are covered. The 
topics include comments on public health, landfills, pollution, 
recycling and load use. (Contains 132 abstracts, 51 of which are 
new entries to the previous edition.) (GRA) 


14752 (NTIS/PS—76/0302) Regional and urban solid waste 
disposal. Part 2. Local case studies (a y with abstracts). 
Report for 1964—Feb 1976. Smith, M.F. (National Technical In- 
formation Service, Springfield, Va. (USA)). Apr 1976. 133p. NTIS 
$25.00. 

Supersedes NTIS/PS—75/185. 
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Case studies are cited on municipal waste ee in 
specific cities, counties or regions. These studies include all aspects 
of collection, hauling, incineration, sanitary landfills, ocean dump- 
ing and transfer stations as applied to a specific locale. —— 
ment studies designed only for these areas are also included. (This 
updated bibliography contains 128 abstracts, 18 of which are new 
entries to the previous edition.) (GRA) 


14753 (NTIS/PS—76/0303) Regional and urban solid waste 
disposal. Part 3. Ha and technology (a bibliography 
with abstracts). Report for 1964—Feb 1976. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1976. 
152p. NTIS $25.00. - 

Supersedes NTIS/PS—75/186. 

The citations cover the technology and techniques of collec- 
tion, hauling, sorting, processing, disposal, incineration and 
recycling of urban wastes. These abstracts were chosen to describe 
methods and equipment for waste handling, disposal, or reclama- 
tion. (This updated bibliography contains 147 abstracts, 63 of 
which are new entries to the previous edition.) (GRA) 


14754 (ORNL/CSD—15) LINSED: a one dimensional mul- 
tireach sediment model. Fields, D.W. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG- 
26;NRC-PRJ-60190501. 89p. Dep. NTIS $5.00. 

SEDTRN, a model of sediment transport for a rectangular 
stream channel, has been combined with a driver code to allow 
simulation of sediment transport in a one dimensional multi-reach 
channel system. This model, LINSED, is dimensioned to accept 
specification of a branching channel system of up to nine 
nominally homogeneous segments (reaches). Sediment input to 
each reach from external sources along the reach is allowed. 


14755 (ORNL/EIS—100) NSF-RANN trace contaminants ab- 
stracts. Copenhaver, E.D.; Harnden, D.S. (eds.). (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 
37p. Dep. NTIS $4.00. 

Specific areas of interest of the Environmental Aspects of 
Trace Contaminants Program are organic chemicals of commerce, 
metals and organometallic compounds, air-borne contaminants, 
and environmental assay methodology. Fifty-three abstracts of 
literature on trace contaminants are presented. Author, keyword, 
and permuted title indexes are included. (HLW) 


14756 (ORNL/NSF/EATC—25) CERES: a model of forest 
stand biomass dynamics for predicting trace contaminant, nutrient, 
and water effects. Dixon, K.R.; Luxmoore, R.J.; Begovich, C.L. 
(Oak Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W- 
7405-ENG-26;NSF-AEN-72-01243A03. 102p. Dep. NTIS $5.50. 

CERES is a forest stand growth model which incorporates 
sugar transport in order to predict both short-term effects and 
long-term accumulation of trace contaminants and/or nutrients 
when coupled with the soil chemistry model (SCHEM), and 
models of solute uptake (DIFMAS and DRYADS) of the Unified 
Transport Model, UTM. An important feature of CERES is its 
ability to interface with the soil-plant-atmosphere water model 
(PROSPER) as a means of both predicting and studying the effects 
of plant water status on growth and solute transport. CERES con- 
siders the biomass dynamics of plants, standing dead and litter with 
plants divided into leaves, stems, roots, and fruits. The plant parts 
are divided further into sugar substrate, storage, and in the case of 
stems and roots, heartwood components. Several applications of 
the model are described. Simulation results for ten days in May il- 
lustrate the hourly patterns of photosynthesis, leaf sugar levels and 
translocation. The second application of CERES is a one-year 
simulation, showing seasonal dynamics of biomass fluxes in plants 
and litter. Results from a six-year simulation with the complete set 
of coupled models illustrate toxic metal effects on litter decom- 
position and slight reduction of root growth with the parameters 
chosen. Heavy metal pollutants from a lead mine and smelter com- 
plex were introduced to the ecosystem as wetfall and dryfall. The 
DRYADS and DIFMAS models calculated the heavy metal uptake 
by the vegetation and accumulation in litter. During the six-year 
period, the steady annual input of plant litter and the reduced 
decomposition rate resulted in an increase in litter mass of nearly 
50 percent. Input data were chosen to represent the oak forest 
characteristics of the Crooked Creek watershed in southeastern 
Missouri. 
14757 Model of calcium-cycling in an east Tennessee 
Liriodendron forest: model structure, parameters and frequency 
response Shugart, H.H. Jr.; Reichle, D.E.; Edwards, N.T.; 
Kercher, J.R. (Oak Ridge National Lab., TN). Ecology; 57: No. 1, 
99-109( Win 1976). 

A 29-compartment model of the kinetics of calcium in an 
east Tennessee Liriodendron forest is developed. The model struc- 
ture is based on the functional components of the Liriodendron 
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forest determined after more than a decade of intensive studies on 
the structure and function of the forest. Parameters for the model 
and initial conditions for the state variables were determined from 
coordinated ecological studies in the Liriodendron forest. These 
studies included characterization of chemical 
of ecosystem processes and analyses of mineral transport dynamics 
using radioactive tracers. The calcium model was analyzed for sta- 
bility and controlability using frequency response analysis, a classic 
control theory technique. The model was stable for each of the 29 
possible feedback loops connecting an ecosystem monitoring point 
(e.g., Ca content of soil H,O) to an input source (e.g., atmospheric 
deposition). Certain monitoring points in the system, although they 
resulted in stable responses, caused natural variations in the system 
input to be amplified. The results proscribe arbitrary assignment of 
components as ecosystem monitoring points, and identify this 
potential problem in ecosystem management. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12560, 13460, 14739 


14758 (EGG—1183-2311) Uncollided flux ratios and fluxes as 
functions of angles subtended by various geometrical configurations. 
Artuso, J.F. (EG and G, Inc., Santa Barbara, Calif. (USA)). Mar 
1975. Contract E(29-1)-1183. 107p. Dep. NTIS $5.50. 

The uncollided fluxes and flux ratios as functions of the 
viewing angles at various altitudes that result from various source 
configurations and source energies are presented. Derivations of 
the expressions for these fluxes and flux ratios are given for each 
source nen considered. Graphs of the computed results 
are presented along with a discussion of these results. 


14759 (PB—245869) Radiation survey of dwellings in Cane 
Valley, Arizona and Utah, for use of uranium mill tailings. Final 
technical note. Hans, J.M. Jr; Douglas, R.L. (Environmental Pro- 
tection Agency, Las Vegas, Nev. (USA). Office of Radiation Pro- 
grams). Aug 1975. 43p. (ORP/LV—75-2). NTIS $4.00. 

A radiation survey was conducted in the Cane Valley area 
of Monument Valley, on the Navajo Reservation, to identify 
dwellings in which uranium mill tailings had been used and to as- 
sess the resulting radiation exposures. Sixteen of the 37 dwellings 
surveyed were found to have tailings and/or uranium ore used in 
their construction. Tailings were used in concrete floors, exterior 
stucco, mortar for stone footings, cement floor patchings, and in- 
side as cement ‘plaster’. Uranium ore was found in footings, walls, 
and in one fireplace. Other structures, not used as dwellings, were 
also identified as having tailings and ore use. Gamma ray exposure 
rates were measured inside dwellings and structures identified as 
having tailings and/or ore used in their construction. Indoor radon 
ee. samples were collected in occupied dwellings where prac- 
tical. (GRA) 


14760 (PB—250797) Americium: its behavior in soil and plant 
systems. Final report. Brown, K.W. (Environmental Protection 
Agency, Las Vegas, Nev. (USA). Environmental Monitoring and 
Support Lab.). Jan 1976. 18p. (EPA—600/3-76/005). NTIS $3.50. 

The small amount of data available on the behavior of 
americium in plant and soil systems is reviewed and found lacking 
in several critical areas. Although some studies have been done on 
the physical and chemical interaction of americium on these 
systems, most of them were short-term and limited in scope. As 
americium is classified as a hazardous radionuclide and is likely to 
increase in importance as an environmental pollutant, further study 
is suggested. Also, the use of americium as a tool for measuring 
various soil parameters is discussed. (GRA) 


14761 (PB—251107) Ruthenium: its behavior in plant and soil 
systems. Final report. Brown, K.W. (Environmental Protection 
Agency, Las Vegas, Nev. (USA). Environmental Monitoring and 
Support Lab.). Feb 1976. 28p. (EPA—600/3-76/019). NTIS $4.00. 
The information published concerning the behavior of 
ruthenium in plant and soil systems is reviewed and areas needing 
further investigation are identified. Studies in the literature in- 
dicate that ruthenium is one of the most chemically complex ele- 
ments, thereby challenging the initiative and investigative abilities 
of both physical and biological scientists. Ruthenium can become 
extremely mobile in soils at one time, and then become tightly 
bound the next. The retention and binding of ruthenium on soil 
colloids and other environmental media have been demonstrated 
to be both a physical and chemical phenomenon; however, these 
binding mechanisms have largely remained unidentified and unin- 
vestigated. Evidence indicates that ruthenium can become incor- 
roma) into plants through either a root or foliar exposure. 
) 
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14762 (PB—252244) Biological transfer of plutonium via in 
vivo labeled goat's milk. Final report. Sutton, W.W.; Mullen, A.A.; 
Lloyd, S.R.; Mosley, R.E. (Environmental Protection Agency, Las 
Vegas, Nev. (USA). Environmental Monitoring and Support Lab.). 
Mar 1976. 28p. (EPA—600/3-76/025). NTIS $4.00. 

The long physical and biological half-life and high relative 
toxicity have dictated that considerable effort be devoted to quan- 
tifying plutonium transport through the various trophic levels. 
Despite the fact that biological transport of plutonium has been 
studied for many years, quantitative values for its transfer to milk, 
and its subsequent uptake by suckling animals have not been 
established. Three lactating goats were given intravenous injections 
of citrate-buffered plutonium nitrate at a rate of 75 microcuries 
per animal per day for three consecutive days. In all three goats 
approximately one percent of the total plutonium dose was trans- 
ferred to the milk by the fifth post-treatment day. Plutonium 
retained by the tissues was deposited primarily in the liver and 
bone. In vitro plutonium-labeled milk was also fed to groups of 
rats and juvenile goats. Tissue concentrations of plutonium from 
juvenile goats which had received either in vivo or in vitro labeled 
milk were somewhat variable. Due possibly to this, within group 
variability and the small number of animals per group (two) there 
were no clearly discernible differences between treatments. The 
only comparison point to show a consistent trend was the observa- 
tion that, as expected, juvenile rats retained more of the ingested 
dose than the adult animals. (GRA) 


14763 Ecosystem approach. Odum, E.P. pp 29-40 of In En- 
vironmental impact of nuclear power plants. Karam, R.A. (ed.). 
Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are: indices of species diversity based 
on information theory; history of atomic energy since 1955; cost 
analysis of the impact of different forms of atomic energy to in- 
clude environmental, social, and human health costs; problems of 
measuring the impact of energy conversions on the natural en- 
vironment; and biological magnification of radioisotopes as they 
pass along the food chain. (HLW) 


SOIL 
REFER ALSO TO CITATION(S) 12577, 14754 


14764 Environmental gamma-ray measurements using in situ 
and core sampling techniques. Dickson, H.W.; Kerr, G.D.; Perdue, 
P.T.; Abdullah, S.A. (Oak Ridge National Lab., TN). Health Phys.; 
30: No. 2, 221-227(Feb 1976). 

Dose rates from natural radionuclides and '’Cs in soils of 
the Oak Ridge area have been determined from in situ and core 
sample measurements. In situ y-ray measurements were made with 
a transportable spectrometer. A tape of spectral data and a soil 
core sample from each site were returned to ORNL for further 
analysis. Information on soil composition, density and moisture 
content and on the distribution of cesium in the soil was obtained 
from the core samples. In situ spectra were analyzed by a com- 
puter program which identified and assigned energies to peaks, in- 
tegrated the areas under the peaks, and calculated radionuclide 
concentrations based on a uniform distribution in the soil. The as- 
sumption of a uniform distribution was adequate only for natural 
radionuclides, but simple corrections can be made to the computer 
calculations for man-made radionuclides distributed on the surface 
or exponentially in the soil. For '*7Cs a correction was used based 
on an exponential function fitted to the distribution measured in 
core samples. At typical sites in Oak Ridge, the dose rate deter- 
mined from these measurements was about 5 yrad/hr. 


14765 Volume reduction of plutoni taminated soil. Hor- 
ton, J.H.; Albenesius, E.L. (E.I. du Pont Nemours and Co., Aiken, 
SC). Nucl. Technol. ; 30: No. 1, 86-88(Jul 1976). 

A series of simple laboratory experiments was conducted to 
test the feasibility of separation of plutonium-contaminated soil 
into plutonium-rich and depleted fractions. The purpose of the 
separation is to reduce the costs of ing plutonium-con- 
taminated soil by separating a large fraction a the soil that can be 
disposed of as noncontaminated soil. Water-scrubbing (agitation) 
and washing of a sample of soil from the Savannah River Plant bu- 
rial ground separated out a clay-silt fraction containing approxi- 
mately 95 percent of the plutonium, but comprising only one-third 
of the total soil; the remaining two-thirds of the soil was a sand 
that contained only approximately 5 percent of the total plutoni- 
um. The technique appears to be adaptable to commercial sand 
scrubbing and classifying equipment, and should be generally ap- 
plicable to soils of high quartz sand content such as the clayey 
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sands typical of the coastal plain of the southeastern United States, 
but verification with other soils will require similar laboratory tests. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 14757 


14766 Survey of darkling beetles in desert steppe vegetation 
after a decade. Rogers, L.E.; Rickard, W.H. (Battelle Pacific 
Northwest Labs., Richland, WA). Ann. Entomol. Soc. Am.; 68: No. 
6, 1069-1070(17 Nov 1975). 

A survey of darkling beetles inhabiting big sagebrush and 
greasewood communities was conducted in 1963 and again in 
1973. Two species, Philolithus densicollis and Stenomorpha punc- 
ticollis, dominated the catch during both study periods. This com- 
parison showed that the abundance of both Philolithus and 
Stenomorpha has declined drastically during the last decade. 
Philolithus now clearly dominates the sagebrush community while 
Stenomorpha dominates the greasewood community. 


14767 Strontium-90 in a tropical rain forest: 12th-yr validation 
of a 32-yr prediction. Jordan, C.F. (Argonne National Lab., Ill. 
(USA)); Kline, J.R. Health Phys.; 30: No. 2, 199-201(Feb 1976). 

Wood, leaf, litter and soil samples were collected in January 
1974 in a tropical rain forest and analyzed for Sr in order to 
validate a model which predicts “Sr in that forest from 1962 
through 1994. The forcing function for the model was fallout 
between 1962 and 1967. Values for leaves, wood and soil were 
close to the predicted values, but “Sr in the litter was higher than 
predicted. 


14768 ‘Fallout tritium’ distribution in the environment. Bogen, 
D.C.; Welford, G.A. (U.S. Energy Research and Development Ad- 
minstration, New York (US). Health and Safety Laboratory). 
Health Phys.; 30: No. 2, 203-208(Feb 1976). 

It is evident that fallout tritium has been incorporated into 
all hydrogen-containing materials throughout the biosphere. The 
tritiated water content, available by freeze drying (loose water 
fraction), and the additional tritium available by complete com- 
bustion (organic bound fraction) has been analyzed; in soil, 
vegetation, food, and animal and human tissues. Up until 1973 the 
tritium specific activity in the organic bound fraction is higher than 
that found in the loose water fraction. The ratio of specific activi- 
ties decreased by a factor of 2 from each trophic level: soil 6 to 8, 
vegetation 3 to 4, and man 1.5 to 2. The lowest ratio observed in 
this study was 1.2 for the animal metabolite, milk. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 12217, 12219, 12241, 12247, 
13728, 13749, 13752, 13822, 14741 


14769 (DP—1356) Geochemistry of ground water at the 
Savannah River Plant. Marine, 1.W. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). Sep 1976. 
Contract E(07-2)-1. 102p. Dep. NTIS $5.50. 

Subsurface hydrogeologic systems underlying the Savannah 
River Plant (SRP) were studied to determine the origin and age of 
the contained fluids. Three distinct systems exist beneath SRP: the 
Coastal Plain sediments, crystalline metamorphic basement rock, 
and a Triassic rock basin surrounded by the crystalline rock. The 
water in the Coastal Plain sediments is low in dissolved solids 
(approximately 30 mg/l), acidic (pH approximately 5.5), and com- 
paratively recent. Water in the crystalline rock is high in dissolved 
solids (approximately 6000 mg/l), alkaline (pH approximately 8), 
and approximately 840,000 years old as determined by helium dat- 
~ techniques. Water in the Triassic rock is highest in dissolved 
solids (approximately 18,000 mg/i) and is probably older than the 
water in the surrounding crystalline rock; a quantitative age was 
not determined. The origin of the water in the crystalline and 
Triassic rock could not be determined with certainty; however, it is 
not relic sea water. A detailed geologic-hydrologic history of the 
SRP region is presented. 


14770 (UCRL—52061) Subsurface of the Lawrence 
Livermore Labo portion of Area 4 at the Nevada Test Site. 
McArthur, R.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 26 Aug 1976. Contract W-7405-Eng-48. 39p. 
Dep. NTIS $4.00. 

The subsurface geologic features of Area 4 at the Nevada 
Test Site are summarized for integration into the regional stratig- 
raphy and tectonic deformation at the Site, particularly in the 
vicinity of Yucca Flat. An acceptable correlation can be made 
between the geology and physical property parameters for the em- 
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placement-hole field in Area 2 and the untested media of Area 4. 
Two quaternary/tertiary troughs are defined from exploratory drill 
holes and geophysical data in Area 4. The eastern trough contains 
some 9.5 km? of alluvium/tuff sediments suitable for underground 
nuclear testing in the 183 m to 533 m depth range; the western 
trough must be considered marginal until further Tocetapunect b 
exploratory holes. Sound land conservation practices throug 
proper emplacement-hole siting are emphasized for maximum 
utilization of this non-renewable resource. 


14771 (UCRL—77671) Comparison of bedrock and surface 
seismic input for nuclear power plants. Zaslawsky, M.; Wight, L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
15 Jan 1976. Contract W-7405-ENG-48. 14p. (CONF- 
760625—2). Dep. NTIS $3.50. 

From 2. international conference on numerical methods in 
geomechanics; Blacksburg, Virginia, United States of America 
(USA) (20 Jun 1976). 

Current practice in the nuclear industry and elsewhere is to 
specify the seismic input to design calculations at the surface of 
the site, rather than at bedrock. This paper investigates the impli- 
cations of such a specification by comparing the site response of a 
surface specification to the site response of a corresponding 
bedrock specification. The investigation considered six different 
sites consisting of three soil profiles with average shear wave 
velocities of 800, 1800, and 5000 ft/sec and two oil depths: 200 ft. 
and 400 ft. Seismic input to these sites consisted of two synthetic 
accelerograms: one corresponding to Blume'’s statistically averaged 
surface response spectrum taken as surface input, the other ac- 
celerogram was, in our judgment, a typical bedrock acceleration 
time history related to the surface synthetic accelerogram. The site 
response was calculated using the program SHAKE. The decon- 
volution results indicate that Blume’s statistically averaged surface 
response spectrum envelops all the spectra from lower levels for 
hard and intermediate sites. When the corresponding bedrock ac- 
celeration is used as input for a convolution, the surface accelera- 
tion can be greater than Blume’s surface spectral acceleration. It is 
very difficult to calculate physically meaningful results for the soft 
sites for both convolution and deconvolution. These difficulties are 
certainly related to physical constraints on the input. 


ENVIRONMENTAL SCIENCES, 
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BASIC STUDIES 


REFER ALSO TO CITATION(S) 12215, 13735, 13738, 14647, 
14743, 14769, 14930 


14772 (LA—6511-MS) Water quality in vicinity of Fenton Hill 
Site, 1975. Purtymun, W.D.; Adams, W.H.; Stoker, A.K.; West, 
F.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Con- 
tract W-7405-ENG-36. 21p. Dep. NTIS $3.50. 

Water quality at 9 surface water stations, 14 ground water 
stations, and drilling and testing operations at the Fenton Hill Site 
has been studied as a measure of the environmental impact on the 
Los Alamos Scientific Laboratory's geothermal site in the Jemez 
Mountains. Slight variations in the chemical quality of the water at 
individual stations were observed during the year. Predominant 
ions and total dissolved solids in the surface and ground water 
declined slightly in comparison to previous data. These variations 
in quality are not considered significant considering seasonal and 
annual stream flow variations. Surface water discharge records 
from three U.S. Geological Survey gaging stations on the Rio 
Guadalupe and Jemez River were analyzed to provide background 
data for the impact study. Direct correlations were determined 
between mean annual discharge at each of two stations in the 
upper reach of the drainage and at the station in the lower reach. 


14773 (NTIS/PS—76/0443) Water quality modeling. 
Hydrological and limnological systems. Volume 1. 1964-1974 (a 
bibliography with abstracts). Report for 1964—1974. Lehmann, 
E.J. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 197p. NTIS $25.00. 

These abstracts of Federally-sponsored research cover stu- 
dies on models used to describe water quality. This covers models 
of the chemical, physical, biological, and hydrological processes 
important to water quality. Included are studies on the modeling of 
eutrophication, nutrient removal, pollutant dispersion, stream flow, 
heat dissipation, limnological factors, aquifer water quality, and 
water runoff quality. (This updated bibliography contains 192 ab- 





1536 ERDA ENERGY RESEARCH ABSTRACTS 


stracts, none of which are new entries to the previous edition.) 
(GRA) 


14774 (NTIS/PS—76/0444) Water quality 
Hydrological and limnological systems. Volume 2. 1975-June 1976 
(a bibliography with abstracts). Report for 1975—Jun 1976. Leh- 
mann, E.J. (National Technical Information Service, Springfield, 
Va. (USA)). Jun 1976. =. NTIS $25.00. 

Supersedes NTIS/PS-75/441, and COM-74-10938. 

The abstracts contain information on models used to 
describe water quality. This covers models of the chemical, physi- 
cal, biological, and hydrological processes important to water 
quality. Included are studies on the modeling of eutrophication, 
nutrient removal, pollutant dispersion, stream flow, heat dissipa- 
tion, limnological factors, aquifer water quality, and water runoff 
quality. (This updated bibliography contains 98 abstracts, 79 of 
which are new entries to the previous edition. ) 


14775 (PB—253154) Nuclear techniques in hydrology-current 
status and prospective uses. A report of the work group on nuclear 
techniques in hydrology of the U.S. National Committee for the In- 
ternational Hydrological Decade. Final report. (National Academy 
of Sciences, Washington, D.C. (USA)). 1975. Contract NSF-C310. 
53p. NTIS $4.50. 

Library of Congress catalog card No. 75-27456. 3 

Nuclear techniques are underutilized in hydrology because 
the use of non-nuclear techniques is well established, and many 
hydrologists are unfamiliar with nuclear techniques and their possi- 
bilities. The preparation and wide distribution of an authoritative 
reference and the establishment of a scheduled program of short 
courses are suggested to correct this situation. Application of 
nuclear techniques to hydrology are discussed in terms of available 
techniques, the hydrological problems to which the techniques can 
be applied, and some professional problems. (GRA) 


14776 Nitrogen cycling in Lake Wingra. Isirimah, N.O.; 
Keeney, D.R.; Dettmann, E.H. (Univ. of Wisconsin, Madison). J. 
Environ. Qual.; 5: No. 2, 182-188(1976). 

Monitoring of the forms of N in water and sediment, and in- 
vestigations of N cycling in Lake Wingra, a small, eutrophic, hard- 
water lake in southern Wisconsin, were conducted. Nitrification in 
the waters appeared to be by heterotrophs, while autotrophic 
nitrification dominated in the sediments. Rapid turnover of '*N- 
NH*, occurred in the waters, but not in the sediments, while 'N- 
NO, turnover was slow in the waters. In the sediments, denitrifi- 
cation and immobilization of 'SN-NO,;~ was rapid. About 80 per- 
cent of the added '"N-NO, was denitrified, the remainder being 
immobilized. Detrital-'"N was slowly mineralized in the sediments. 
Sediment-water interchange occurred at a significant rate. About 
40 mu g NH,*-N/liter sediment/day was formed from organic-N, 
and subsequently released to the overlying water. Estimates of the 
overall average N content in various compartments indicated that 
about 50 percent of the ‘‘available’’ N was in the water, 20 per- 
cent in the macrophytes, and 30 percent in the sediments, while 
over 97 percent of the total N in the lake (to 30 cm sediment 
depth) was as sediment organic N. Consideration of seasonal 
changes in the NH,*-N content of the sediments gave an average 
release rate of NH,*-N of 7 to 29 mg m~ day~'. This would supply 
from 3 to 14 metric tons of N to the lake water yearly. 


14777 Design and evaluation of a measurement system for 
photosynthetically active quantum scalar irradiance. Booth, C.R. 
(Inst. of Marine Resources, La Jolla, CA). Limnol. Oceanogr.; 21: 
No. 2, 326-336(Mar 1976). 

An instrument system has been developed to measure 
photosynthetically active quantum scalar irradiance, the number of 
photosynthetically active photons arriving at a point from all 
directions. One instrument in the system is designed to measure 
vertical profiles in the ocean, one to monitor solar radiation for 
reference purposes, and one to measure quantum scalar irradiance 
in laboratory incubators. A method of evaluating the performance 
of light measuring instruments and estimating the errors in actual 
field use is described and applied to these instruments and also to 
instruments in common use. 


14778 Limitation of phytoplankton species in the ocean off 
western Africa. Hulburt, E.M. (Woods Hole Oc raphic Institu- 
tion, MA). Limnol. Oceanogr.; 21: No. 2, 193-211(Mar 1976). 

The growth rate of phytoplankton off the west coast of 
Africa appeared not to be nutrient limited for two reasons. First, 
most of the species characteristic of nonupwelling regions did not 
show increased abundance in upwelling or productive regions 
where nutrient or other species were abundant. Second, in an up- 
welling region, where diatoms dominated, nutrients exceeded the 
half-saturation values characteristic of diatoms. A deductive model 
of the nutrient cycle, covering a complete range of nutrient con- 
centrations, is used to interpret the field data. Since most species 


modeling. 
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in the nonupwelling region were not limited, i.e., were not 
prevented from being abundant, by the small excess of nitrogen 
there, the compound statement ‘'cells in the nonupwelling region 
were prevented from being abundant and cells in the upwelling re- 
gion were not prevented from being abundant’ is false. Instead, 
the statement that ‘’co-occurrence of cells and excess nitrogen, 
with small and large amounts in the respective regions, was har- 
monious”’ is true. 


14779 New, simple method for gently collecting planktonic 
protozoa. Graham, L.B.; Colburn, A.D.; Burke, J.C. (Woods Hole 
Oceanographic Institution, MA). Limnol. Oceanogr.; 21: No. 2, 
336-341(Mar 1976). 

An easy and gentle method for collecting planktonic 
protozoa is described: a I-liter polyethylene bag attached to a stain- 
less steel, spring-hinged sampling device is operated from a stan- 
dard heavy-duty fishing rod and reel. The sampler has been used 
successfully at depths from 1 to 300 m in ocean and in coastal 
waters. Acantharia and Foraminifera collected by this technique 
appear in excellent physical condition. 


14780 Blooms of surf-zone diatoms along the coast of the 
Olympic Peninsula, Washington. VII. Variations of the carbon-to- 
nitrogen ratio in field samples and laboratory cultures of 
Chaetoceros armatum. Collos, Y.; Lewin, J. (Univ. of Washington, 
Seattle). Limnol. Oceanogr.; 21: No. 2, 219-225(Mar 1976). 

Carbon-to-nitrogen ratios in particulate matter collected 
from the surf at Copalis Beach, Washington, from April to Sep- 
tember 1972 ranged between 5.0 (April, May) and 11.2 (July). 
They were considered characteristic of living algae in the surf, 
mainly the diatom species Chaetoceros armatum. The high ratio in 
summer could result from a slower growth rate of the diatoms or 
increased irradiance. The relationship between nitrate reductase 
(NR) activity and C : N ratios in surf samples and laboratory cul- 
tures was also investigated. In exponentially growing cultures of C. 
armatum C : N ratios varied from 4.2 to 13.5, depending on cul- 
ture conditions. 


14781 ~— Vertical distribution of sulfur species on benthic algal 
mats. Doemel, W.N. (Wabash Coll., Crawfordville, IN); Brock, 
T.D. Limnol. Oceanogr.; 21: No. 2, 237-244(Mar 1976). 

Methods are described for measuring the concentration and 
vertical distribution of sulfide, elemental sulfur, and sulfate in 
benthic mats consisting of blue-green algae and photosynthetic 
bacteria. For visualizing microzonation of sulfide production, cores 
of the mat are placed in ferrous ammonium sulfate agar and incu- 
bated for 24 h. Zones of sulfide production are then revealed as 
black bands of ferrous sulfide of varying thickness. For quantita- 
tive measurement, cores are cut into segments, extracted, and as- 
sayed by colorimetric methods. Sulfide formation never occurs in 
the top 3 mm of the mat and occurs mainly in a thick rather dif- 
fuse zone between about 3-10 mm, below which extremely thin 
laminae of sulfide production are seen. The techniques reported 
should have wider utility and are especially useful in revealing lo- 
cation of reducing conditions within stratified mats. 


14782 Airborne litterfall as a source of matter in lakes. 
Gasith, A.; Hasler, A.D. (Univ. of Wisconsin, Madison). Limnol. 
Oceanogr.; 21: No. 2, 253-258(Mar 1976). 

An evaluation of the importance of airborne litterfall as a 
source of organic matter in lakes is suggested, based on the input 
of the airborne litterfall relative to the contribution from au- 
tochthonous primary production and the ratio of the shoreline to 
the lake area. The results suggest that airborne litterfall could be 
important (at least 10 percent of phytoplankton production) in 
oligotrophic and very small eutrophic lakes. This evaluation may 
be useful in studies of organic matter budgets of aquatic systems to 
indicate whether airborne litterfall may be potentially important as 
source of carbon and should be directly measured. 


14783 Silicic acid uptake and incorporation by natural marine 
phytoplankton populations. Azam, F.; Chisholm, S.W. (Univ. of 
California, San Diego, La Jolla). Limnol. Oceanogr.; 21: No. 3, 
427-435(May 1976). 

Germanic acid (“Ge) was used as a tracer to study the up- 
take and incorporation of silicic acid by natural phytoplankton 
populations in the Gulf of California. The technique was useful in 
measuring silicic acid incorporation rates as low as 0.5 nM h“'. 
The incorporation followed saturation kinetics. K/sub s/ values at 
two stations were 1.59 and 2.53 uM. The incorporation was light 
dependent, maximum rates being achieved at 0.28 x 10?" photons 
cm~? d™' (0.044 ly min~'; 9 percent of surface irradiance) and 
half-maximum rate at 0.02 x 10*' photons cm=* d@' (0.003 ly 
min~'; 0.6 percent of surface irradiance); rate of incorporation in 
the dark was 44 percent of that at light saturation. Enrichment 
with silicic acid caused stimulation of photosynthetic carbon fixa- 
tion at two stations. 
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RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 14750 


14784 (PB—248408) Tritium and deuterium as water tracers 
in hydrologic systems. Completion Stewart, G.L.; Stetson, 
J.R. (Massachusetts Univ., Amherst (USA). Water Resources 
Research Center). May 1975. Contract DI-14-31-0001-4021. 48p. 
NTIS $4.00. 

A study was conducted to evaluate the suitability of deuteri- 
um and tritium as tracers to depict water and pollutant movement 
in porous media. This involved studying the interaction of these 
tracers with soil materials and evaluating this interaction in terms 
of retardation in tracer flow velocity, com to bulk water flow. 
Previous work had suggested that tritium and deuterium interact 
with soils and are removed from tracer solution during flow. The 
data presented clearly show that a tracing front becomes diluted in 
tracer during infiltration into oven-dried soil. There ap to be 
very little difference between the degree of tritium Pr mathe 
interaction. The source of interaction is demonstrated to be 
primarily hydroxyl associated with the clay minerals. These 
exchange sites are destroyed by heating soil to 70C which 
eliminates tracer loss during infiltration. (GRA) 


Comparison of "Cs concentrations measured after in 
situ absorption with those determined by bulk water analyses or cal- 
culated from “Sr analyses. Kupferman, S.L. (Univ. of Delaware, 
Newark); Bowen, V.T. Limnol. Oceanogr.; 21: No. 3, 467- 
473(May 1976). 

Concentrations of ®Sr and "Cs determined at Woods Hole 
Oceanographic Institution by bulk water analysis were compared 
with "Cs concentrations determined at the University of Delaware 
following absorption in situ. Five groups of profiles from the North 
Atlantic were used. Bulk water values and in situ values were com- 
pared by plotting radioisotope concentrations against sigma/sub 
tau/ and comparing values, obtained by linear interpolation, at the 
same values of sigma/sub tau/. When compared with mean analyti- 
cal uncertainties, data obtained by the two methods seem in excel- 
lent agreement. The systematic difference between analyses per- 
pops by the two methods appears to be close to 0.6 dpm per 

liters. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 12223, 12242, 12362, 12363, 
12364, 12365, 12366, 12367, 12368, 12369, 12370, 12371, 
12372, 12375, 12376, 12377, 12378, 12380, 12381, 12391, 
12413, 14650, 14653, 14663, 14664, 14665, 14666, 14667, 
14668, 14669, 14679, 14685, 14695, 14704, 14719, 14723, 
14724, 14755, 14773, 14774, 14781, 14864, 14869, 14933 


14786 (AD-A—015245) Vulnerability model. A simulation 
system for assessing damage resulting from marine Final re- 
port. Eisenberg, N.A.; Lynch, C.J.; Breeding, R.J. (Enviro Control, 
Inc., Rockville, Md. (USA)). Jun 1975. Contract DOT-CG-33377- 
A. 354p. NTIS $10.00. 

Vulnerability Model (VM) is a computerized simulation 
system for assessing that results from marine spills of 

materials; the final report, summarized here, describes 
the research background, computational techniques, and prelimi- 
nary test results associated with the first stage of development of 
the VM. This first stage of model development consisted of the 
design and implementation of an operational computer simulation, 
thereby demonstrating the feasibility of the philosophy, concepts, 
and approaches pertaining to the VM. Certain aspects of the 
modeling, as now operational, are subject to enhancement by aug- 
mentation, increase in precision, or both. Ultimately, the model is 
intended to be a comprehensive tool for assessing damage resulting 
from marine spills. (GRA) 


14787 (AD-A—022855) Development of buoy mounted 
hydrocarbon vapor sensors for use in local area pollution surveil- 
lance system. Interim report, Jul 1973—Jun 1975. Goodson, L.H.; 
Jacobs, W.B.; Puent, S. (Midwest Research Inst., Kansas City, Mo. 
(USA)). Jul 1975. Contract DOT-CG-34320-A. 112p. NTIS $5.50. 
The feasibility of using hydrocarbon vapor sensors on buoys 

along watercourses for the signalling of oil spills on a real time 
basis has been investigated. As a it of laboratory testing of five 
of vapor sensors, it was concluded that the Taguchi Semicon- 
uctor Gas Sensor (TGS) was promising for this application. Two 
other vapor sensors selected by the U.S. Coast Guard for further 
investigation were the Esso oil on water piezoelectric sensor and 
the Environmental Measurement Systems’ Adhistor sensor (WSM- 
350). These three sensors were evaluated in the laboratory, in the 
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rooftop environment, and in a lake environment. The TGS sensor 
and the Adhistor sensor were also investigated in the marine en- 
vironment. Recommendations for further testing and evaluation of 
the TGS sensor on buoys are made. (Author) (GRA) 


(AD-A—023988) Dredged material research. Notes, 
news, reviews, etc. Miscellaneous paper. (Army Engineer Water- 
ways Experiment Station, Vicksburg, Miss. (USA)). Mar 1976. 
12p. S $3.50. 

Partial Contents: Field Research at the Mouth of Columbia 
River Disposal Site; and DMRP Research -- Effects of winter 
storms on the stability and fate of dredged materials, sediment-as- 
sociated oil and grease in aquatic environments, physical and 
chemical characterization of contaminated dredged material ef- 
fluents and sediments in confined upland disposal areas, monitor- 
ing during high-solids dredging of a PCB spill, dredged material 
densification, and containment area operation as a means of den- 
sification of fine-grained dredged materials. (GRA) 


14789 (ANL/ES—40(Vol.3)) Environmental status of the 
Lake Michigan region. Volume 3. Chemistry of Lake Michigan. 
Torrey, M.S. (Argonne National Lab., Ill. (USA)). May 1976. 
Contract W-31-109-ENG-38. 418p. Dep. NTIS $11.00. 

The report is a synoptic review of data collected over the 
past twenty years on the chemistry of Lake Michigan. Changes in 
water quality and sediment chemistry, attributable to cultural and 
natural influences, are considered in relation to interacting 
processes and factors controlling the distribution and concentra- 
tion of chemical substances within the Lake. Temperature, light, 
and mixing processes are among the important natural influences 
that affect nutrient cycling, dispersal of pollutants, and fate of 
materials entering the Lake. Characterization of inshore-offshore 
and longitudinal differences in chemical concentrations and sedi- 
ment chemistry for the main body of the Lake is supplemented by 
discussion of specific areas such as Green Bay and Grand Traverse 
Bay. Residues, specific conductance, dissolved oxygen, major and 
trace nutrients, and contaminants are described in the following 
context: biological essentiality and/or toxicity, sources to the Lake, 
concentrations in the water column and sediments, chemical 
forms, seasonal variations and variation with depth. A summary of 
existing water quality standards, statutes, and criteria applicable to 
Lake Michigan is appended. 


14790 (PB—242860) Ground water pollution problems in the 
northwestern United States. van der Leeden, F.; Cerrillo, L.A.; 
Miller, D.W. (Geraghty and Miller, Inc., Port Washington, N.Y. 
(USA)). May 1975. Contract EPA-68-03-0298. 378p. NTIS 
$10.25. 

An evaluation of ground-water problems has been carried 
out in six states in the northwest: Colorado, Idaho, Montana, 
Oregon, Washington and Wyoming. There is a need for baseline 
water quality data and systematic evaluation of overall ground- 
water conditions, especially in urban zones, in areas of petroleum 
exploration and development, and at locations of mining and in- 
dustrial activity. The most common natural ground-water quality 
problems, other than high salinity, are excessive hardness, iron, 
maganese, and fluoride. Principal sources of man-caused ground- 
water quality problems in the approximate order of severity are: 
discharge of effluent from septic tanks and sewage treatment 
plants, irrigation return flow, dryland farming, abandoned oil wells, 
shallow disposal wells, unlined surface impoundments, mine 
tailings and mine drainage, municipal and industrial landfills, and 
radioactive waste disposal. Other sources that appear to be of less 
importance but still must be considered include: spills and leaks, 
application of fertilizers and pesticides, feedlots, and salt-water in- 
trusion. (GRA) 


14791 (PB—249362) Sampling and identification of pollutant 
oils in industrial watercourses. Final report, Jul 1968—Jul 1971. 
Baier, R.E.; Gasiecki, E.A.; Leonard, R.P.; Mack, E.J. (Calspan 
Corp., Buffalo, N.Y. (USA)). Feb 1976. 255p. NTIS $9.00. 

See also PB— 249361. 

A thoroughly documented discussion of methods for sam- 
pling and identifying pollutant oils in industrial watercourses is 
presented. Simple, yet quantitative, methods for retrieval of oil 
slick specimens are described which are usable on all types of pol- 
lutant layers, ranging from near-zero thickness to inches in 
thickness, irrespective of their degree of weathering, emulsifica- 
tion, or admixture with debris. Techniques which fail in such situa- 
tions are also described. An analytical scheme for the determina- 
tion of organic pollutants in industrial waters by chloroform ex- 
traction (below pH 8) and carbon tetrachloride extraction (above 
pH 8) is demonstrated to be superior to more generally used hex- 
ane extraction techniques. Numerous examples illustrating the use 
of gas chromatography and infrared spectroscopy for pollution 
pet at are presented. Applications of the various analytical 
methods considered are discussed with specific reference to the 
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correlation of oil slick components with pollutants in industrial 
outfalls; the evaluation of an inverted siphon sewer as an oil trap; 
the evaluation of an air barrier as a slick container; the evaluation 
of surface oil skimmers; and the identification of spilled oils for en- 
forcement actions. The burden of oily pollutants entering and exit- 
ing the Buffalo River, and deposited along its shoreline and in its 
sediments, is estimated for the 1968-1970 period and compared 
with available data on the river water quality as early as 1964. 
(GRA) 


bee (PB—249518) Program for preventing and eliminating 

ution of the Buffalo River. Final report, Jul 1968—Jun 
ore Ziegler, R.C. (Cornell Aeronautical Lab., Inc., Buffalo, N.Y. 
(USA)). eb 1976. 136p. NTIS $6.00. 

The report summarizes work performed under a program 
for ‘Prevention and Elimination of Oil Pollution of the Buffalo 
River.’ The program included many analytical, design, experimen- 
tal, and development subtasks. The design, fabrication, and field 
testing of a pneumatic barrier system was undertaken for restrain- 
ing the flow of surface oil in the Buffalo River, and laboratory tests 
were performed to obtain performance data under extended flow 
conditions. An extensive sampling program to determine the dis- 
tribution and characteristics of oil pollutants on the river was car- 
ried out and various oil sampling techniques were devised and 
evaluated. In-sewer instruments for detecting thin and thick sur- 
face oil films and oil in bulk water were designed, fabricated, and 
tested in the Buffalo sewer system. A telemetering system relayed 
oil accumulation data to a central facility. Specifications for an oil 
and debris removal boat and its associate equipment were 
prepared. Methods were developed for evaluating oil skimmer per- 
formance. The oil trapping characteristics of inverted siphons were 
—. Various oil boom configurations were evaluated. 
(GRA) 


14793 (PB—249730) Water Pollution Control Act of 1972, re- 
gional impacts, San Francisco Bay/Central Valley. Final report. 
(Little (Arthur D.), Inc., Cambridge, Mass. (USA)). Nov 1975. 
Contract WQSAC0S53. 849p. NTIS $21.25. 

Includes PB—249730-01, and PB—249730-02. 

The environmental, social, economic and institutional im- 
pacts of the Federal Water Pollution Control Act Amendments of 
1972 (P.L. 92-500) on the San Francisco Bay/Central Valley are 
reviewed. Point source programs will result in a high level of ef- 
fluent discharge with minimal adverse environmental and 
economic impacts, and positive benefits in improved fishery and 
water recreation uses, and conservation of water supplies. The 
water pollution control effort in the study area is directly related 
to water quantity. Among the problems remaining are control of 
agricultural wastewater and urban runoff. Estimated capital costs 
(in 1973 dollars) of industrial waste treatment to achieve the 1977 
requirement of best practicable treatment technology and the 1983 
goal of best available technology will be $41.1 million and $91.8 
million respectively O and M will be $5.2 million for 1977 and 
$14.6 million for 1983. (GRA) 


14794 (PB—250701) Evaluation of hazardous wastes emplace- 
ment in mined openings. Final report. Stone, R.B.; Aamodt, P.L.; 
Engler, M.R.; Madden, P. (Fenix and Scisson, Inc., Tulsa, Okla. 
( meg Dec 1975. Contract EPA-68-03-0470. S68p. NTIS 
$13.50 


This study assesses the technical feasibility of storing non- 
radioactive hazardous wastes in underground mined openings. The 
results show that a majority of the wastes considered can be stored 
underground in an environmentally acceptable manner if they are 
properly treated and containerized. Various mine environments in 
the United States are applicable for such storage; room and pillar 
mines in salt, potash, at gypsum appear to be the most favorable. 
Although the underground storage and management of hazardous 
waste is both technically feasible and environmentally sound, 
further and more detailed research, including an economic evalua- 
tion, is recommended. (GRA) 


14795 (PB—250732) Reuse of power plant desulfurization 
waste water. Final report, - oy 1975. Bornstein, L.J.; 
Fling, R.B.; Hess, F.D.; Rossi, R.C.; Rossoff, J. 7 -? Corp., 
El Segundo, Calif. (USA)). Feb sie” 135p. NTIS $6 

The report gives results of an assessment of the potential 
reuse of liquor from nonregenerable flue gas desulfurization 
systems by applying available water treatment processes. Although 
scrubbers normally operate in a closed-loop mode, this study in- 
vestigated liquor reuse if a scrubber purge Socom necessary as a 
result of off-design or other operating conditions. Chemical 
characterizations were performed on liquors from four different 
scrubbers; these were assessed for use as power plant service water 
or for direct discharge. Treatment is required for either use; but, in 
most cases (for economic reasons), treatment for discharge is not 
recommended. Chemical precipitation (e.g., lime-soda softening, 
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filtration, and pH control) is adequate for most service water usage 
cases. The applicabilities of available treatment systems are given, 
in addition to scrubber flow diagrams, water balance, and treat- 
ment costs for a range of liquor flow rates. (GRA) 


14796 (PB—252090) Environmental effects of trace elements 
from ponded ash and scrubber sludge. Final report. Holland, W.F.; 
Wilde, K.A.; Parr, J.L.; Lowell, P.S.; Pohler, R.F. (Radian Corp., 
Austin, Tex. (USA)). Sep 1975. 403p. NTIS $11.00. 

The disposal of solid wastes from coal-fired electric generat- 
ing stations was investigated from the standpoint of trace element 
contamination of ground waters. Actual samples of ash and sludge 
from five operating generating stations were exposed to leaching 
conditions to simulate ponding. The levels of the dissolved trace 
elements were in general low, near the analytical detection limit. 
Selenium, chromium, boron, and in isolated instances, mercury 
and barium exceeded the proposed EPA Public Water Supply 
Guidelines. A series of batch and column tests using ash and 
sludge leachate in contact with natural soils was used to determine 
the degree of removal of trace elements in pond subsoil. Passage 
of pond effluent through soil was found to provide significant pro- 
tection against ground-water contamination by trace elements. 
(GRA) 


14797 Seventh international conference on water pollution 
research. Technical papers. Conference held in Paris, France, Sep- 
tember 9—13, 1974. Jenkins, S.H. (ed.). Oxford; Pergamon Press 
Limited (1976). 820p. (CONF-7409155—P1). $90.00. 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

First published in Progress in Water Technology, Volume 7, 
Numbers 2—4. 

Seventy-eight papers were presented at the conference. A 
separate abstract was prepared for each of 10 ts. The remain- 
ing 68 papers are not within the scope of ERA. (LCL) 


14798 Storm runoff handling for industrial installations. 
Gloyna, E.F. (Univ. of Texas, Austin); Eller, J.M.; Martin, J.C. pp 
277-287 of In Seventh international conference on water pollution 
research. Technical papers. Jenkins, S.H. (ed.). Oxford; Pergamon 
Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

Petrochemical and refinery waste treatment examples are 
given to show the magnitude of the design problems facing the en- 
gineer faced with control of storm runoff from industrial installa- 
tions. Segregation of drainage from clean areas and impoundment 
with subsequent treatment at a controlled rate constitutes the most 
attractive techniques for handling contaminated runoff. Com- 
prehensive storm runoff surveys are generally required to develop 
design criteria for implementing segregation or impoundment. 
(PCS) 


14799 Capsulation of mercury sorption in natural and synthetic 
media. Reimers, R.S. (Battelle Columbus Labs., Columbus, OH); 
Krenkel, P.A.; Eagle, M. pp 455-467 of In Seventh international 
conference on water pollution research. Technical papers. Jenkins, 
S.H. (ed.). Oxford; Pergamon Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

Using principles obtained from a review of the chemistry of 
mercury, the literature on mercury sorption and the results of our 
sorption investigation, an attempt has been made to analyze and 
compare the sorption characteristics of mercury in natural sedi- 
ments, synthetic sediments, and synthetic scavengers. 


14800 Effects of hydrodynamic processes on the development of 
ground-water pollution: study on physical models in a saturated 
porous medium. Zilliox, L.; Muntzer, P. (Louis Pasteur Univ., 
Strasbourg). pp 561-568 of In Seventh international conference on 
water pollution research. Technical papers. Jenkins, S.H. (ed.): 
Oxford; Pergamon Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

The hydrodynamic dispersion which occurs when a miscible 
liquid mixes with water was studied from the ——_ and ex- 
perimental standpoint. The influence of this h — disper- 
sion was studied primarily on direct pollution a ae e by a 
soluble chemical substance (brine) into the cmulied aa aquifer and 
on the contamination of ground water from contacts with an im- 
pregnation body (petroleum product). (PCS) 


14801 Effects of outboard marine engine exhaust on the 
aquatic environment. Schenk, J.E. (Environmental Control Tech. 
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Corp., Ann Arbor, MI); Atkins, P.F. Jr.; Weitzel, R.L.; Simon, 
P.B.; Posner, J.C.; Weber, W.J. Jr. pp 733-741 of In Seventh inter- 
national conference on water pollution research. Technical papers. 
Jenkins, S.H. (ed.). Oxford; Pergamon Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

No acute effect on any of the biological communities was 
observed. Species abundance, richness, and similarity of the 
phytoplankton populations in both leaded and nonleaded fuel test 
lakes were not affected by operation of two-cycle motorboat en- 
gines. No variations attributable to motor emission were found in 
zooplankton or periphyton data. No conclusive effects were deter- 
mined for the benthic community. No fish tainting was observed 
after 30 months study. No unusual mortality or lack of reproduc- 
tive success was observed in the fish populations. Increased lead 
levels in both water column and sediments were observed in the 
leaded fuel test but no effect was noted on the standard water 

uality parameters. Aromatic hydrocarbons released to water in 
the emissions from two-cycle engines are rapidly removed from the 
water by evaporation. Apparent increases in hydrocarbon materials 
in both the water column and sediments were observed in both test 
sections. (PCS) 


14802 Probabilistic approach for dispersion of oil at sea. Fal- 
lah, M.H. (Mathematica, Inc., Philadelphia); Stark, R.M. Ocean 
Eng.; 3: No. 3, 145-156(May 1976). 

Oil spilled at sea spreads into an irregular oil mass, i.e., an 
oil slick. Waves and sea turbulence beat portions of the oil mass 
into particles and drive them to sub-surface depths. This process is 
called dispersion. Dispersion of oil at sea is a random process, 
since wave and current turbulence have random characteristics. 
This paper considers the volume of "'lost’’ oil due to dispersion in 
a rough sea. Probabilistic descriptions are derived for the volume 
of oil dispersed in sub-surface water as a function of time, physical 
properties of the oil slick and the random environmental charac- 
teristics. A simple example illustrates the results. 


14803 Barium in southern California coastal waters: a potential 
indicator of marine drilling contamination. Chow, T.J. (Univ. of 
California, San Diego, La Jolla). Science; 193: No. 4247, 57-58(2 
Jul 1976). 

The present barium content of Southern California coastal 
waters was determined to be 11 to 22 micrograms per kilograms of 
seawater. These values may be used as base-line concentrations to 
monitor marine contamination during future off-shore oil and gas 
explorations. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12560, 12575, 13460, 14739, 
14763 


14804 (PB—251244) Tentative reference method for measure- 
ment of tritium in environmental waters. Environmental monitoring 
series. (Environmental Protection Agency, Las Vegas, Nev. (USA). 
Environmental Monitoring and Support Lab.). Dec 1975. 19p. 
(EPA—600/4-75/013). NTIS $3.50. 

A tentative reference method for the measurement of triti- 
um in potable and nonpotable environmental water is described. 
Water samples are treated with sodium hydroxide and potassium 
permanganate and then a water fraction is separated from inter- 
ferences by distillation. Two distillation procedures are described, 
a simple aqueous distillation for samples from potable water 
sources, and an aqueous-azeotropic-benzene distillation for non- 
potable water sources. Alliquots of a designated distillate fraction 
are measured for tritium activity by liquid scintillation detection. 
Distillation recovery and counting efficiency factors are deter- 
mined with tritium standards. Results are reported in picocuries 
per milliliter. (GRA) 


14805 (PB—251312) Measurement of strontium-89 and stron- 
tium-90 in environmental waters. A tentative reference method. 
(Environmental Protection Agency, Las Vegas, Nev. (USA). En- 
vironmental Monitoring and Support Lab.). Mar 1976. 26p. 
(EPA—600/4-76/011). S $4.00. 

See also PB—251313. 

A tentative reference method for the measurement of “Sr 
and ®Sr in environmental waters is described. Samples of environ- 
mental water sources are collected, preserved with acid-strontium 
carrier, and analyzed for “Sr and/or “Sr. The isotopes are 
separated from the sample water by precipitating with stable stron- 
tium carrier as carbonate. The strontium carbonate is dissolved, 
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Sr separated, the strontium reprecipitated as carbonate, filtered, 
and counted for the combined Sr and Sr activity. The *y is al- 
lowed to grow in from the ™y activity; the strontium carbonate is 
redissolved; the “y is separated, precipitated, and counted for the 
Sr determination. The “Sr activity is then determined by dif- 
ference of the total “Sr and “y and the separate “Sr activities. 
Recoveries are determined from the added and found (recovered) 
strontium carrier. Counting efficiencies are determined with 
prepared standard reference samples. Results are reported in 
pCi/liter. (GRA) 


14806 (PB—251313) Measurement of total radium and radi- 
um-226 in environmental waters. A tentative reference method. 
(Environmental Protection Agency, Las Vegas, Nev. (USA). En- 
vironmental Monitoring and Support Lab.). Mar 1976. 37p. 
(EPA—600/4-76/012). NTIS $4.00. 

See also PB—251312. 

A tentative reference method for the measurement of total 
radium and **Ra in environmental water sources is described. 
Samples are collected, preserved with acid-barium carrier treat- 
ment, and analyzed for total radium and/or **Ra. For samples 
analyzed for total radium, the radium is separated from the sample 
with barium and lead carriers. The barium and radium are then 
separated from the lead carrier, precipitated as the sulfate, filtered, 
and counted for alpha activity. For samples analyzed for **Ra, the 
radium is separated from the sample with barium carrier, dissolved 
and transferred to a de-emanation bubbler, the **Rn daughter al- 
lowed to grow in, the ingrown **Rn de-emanated from the solution 
and transferred to a scintillation counting cell, and alpha counted. 
Recoveries are determined from the added and found (recovered ) 
barium carrier. Counting efficiencies are determined with prepared 
standard reference samples. Results are reported in pCi/liter. 
(GRA) 


14807 (PB—249789) Handbook for hydrogeologists. volume I. 
Maximov, V.M. 1975. Translation of Spravochnoe Rukovodstvo 
Gidrogeologa, Leningrad, 1967. (TT—70-57765(Vol.1)). 1044p. 
NTIS $28.25. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

The second edition of the handbook was published in two 
volumes. The first volume provides information about general and 
special hydrogeology, principles of dynamics of ground waters, and 
the problems of using the ground water in agriculture. (GRA) 


WATER 
REFER ALSO TO CITATION(S) 12577, 14785, 14812 


14808 (PB—245890) Tentative reference method for the mea- 
surement of gross alpha and gross beta radioactivities in environ- 
mental waters. (National Environmental Research Center, Las 
Vegas, Nev. (USA)). Jun 1975. 23p. (EPA—680/4—75/005). 
NTIS $3.50. 

A tentative reference method for the measurement of gross 
alpha and gross beta radioactivities in environmental waters is 
described. Samples of environmental water sources are collected, 
preserved by acid treatment, and aliquots of the samples are 
evaporated to dryness in a counting dish and counted for alpha 
and beta activity. Counting efficiencies for sample aliquots are 
read from curves prepared from counting data of prepared stan- 
dards, using a known quantity of cesium-137 and 0-10 milligrams 
of evaporated water dissolved solids per square centimeter of 
counting dish area for gross beta, and a known quantity of americi- 
um-241 and 0-5 milligrams of evaporated water dissolved solids 

r square centimeter of counting dish area for gross alpha. 
Results are reported in pCi/liter. (GRA) 


14809 (PB—247282) Summary of ground-water quality im- 
pacts of uranium mining and milling in the Grants mineral belt, 
New Mexico. Technical note (final). Kaufmann, R.F.; Eadie, G.G.; 
Russell, C.R. (Environmental Protection Agency, Las Vegas, Nev. 
(USA). Office of Radiation Programs). Aug 1975. 8Ip. 
(ORP/LV—75-4). NTIS $5.00. 

Ground-water contamination from uranium mining and 
milling results from the infiltration of radium-bearing mine, mill, 
and ion-exchange plant effluents. Radium, selenium, and nitrate 
were of most value as indicators of contamination. In recent years, 
mining has increased radium in mine effluents from several picocu- 
ries/liter (pCi/1) or less, to 100-150 pCi/1. The shallow aquifer in 
use in the vicinity of one mill was grossly contaminated with 
selenium, attributable to the mill tailings. Seepage from two other 
mill tailings ponds averaged 67,400,000 liters/year and, to date, 
has contributed an estimated 1.1 curies of radium to ground water. 
At one of these, an injection well was used to dispose of over 
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3,400,000,000 liters of waste from 1960-1973. The wastes have 
not been properly monitored and have apparently migrated to 
more shallow, potable aquifers. No adverse impacts on municipal 
water quality in Paguate, Bluewater, Grants, Milan, and Gallup 
were observed. (GRA) 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 


14810 Uranium and thorium decay series nuclides in plankton 
from the Caribbean. Kharkar, D.P. (Yale Univ., New Haven); 
Thomson, J.; Turekian, K.K.; Forster, W.O. Limnol. Oceanogr.; 21: 
No. 2, 294-299( Mar 1976). 

Zooplankton (predominantly calanoids and _ cyclopoids) 
from the Caribbean were analyzed for **U, *U, Th, Th, 
28Ra, %6Ra, ?!°Pb, and ?!°Po. The concentration factor in the 
zooplankton relative to seawater is highest for Po. ?°Pb and 
28Th have similar concentration factors and are comparable (when 
normalized to **Ra) to reported fiber-scavenging experimental 
data on ?Pb and Th. The dominant transport agent for ?!°Po 
and ?°Pb from the mixed layer to depth cannot be unmodified 
zooplankton debris. 


14811 Cesium-137 activities in fish residing in thermal 
discharges to Lake Michigan. Spigarelli, S.A. (Argonne National 
Lab., Ill. (USA)). Health Phys.; 30: No. 5, 411-413(May 1976). 

The results of a study of "Cs activity in brown and rainbow 
trout and chinook salmon found in the thermal discharges from 
power plant sites on Lake Michigan, are reported. The objectives 
of the investigation were: (1) to compare "Cs activities in plume 
‘resident’ fish with those in fish collected from reference 
(unheated) areas; (2) to compare the residence effect on the three 
sport fishes; and (3) to evaluate the radioecological significance of 
thermal discharge residence on temporal trends in ’Cs accumula- 
tion by these fishes. Plume resident fish were identified and the re- 
sidence time of these individuals estimated by the use of tempera- 
ture-sensitive fish tags. Results are shown tabulated. 


14812 Test of a model for predicting the body burden of trace 
contaminants in aquatic consumers. Elwood, J.W.; Eyman, L.D. 
(Oak Ridge National Lab., TN). J. Fish. Res. Board Can.; 33: No. 
5, 1162-1166(May 1976). 

A model for predicting the accumulation and retention of 
trace contaminants obtained through food ingestion in aquatic con- 
sumers was tested for short-term exposure conditions. Model 
parameters were determined in a single-feeding experiment using 
bluegill (Lepomis macrochirus) and food labeled with '’Cs. Inde- 
pendent of this single-feeding experiment, bluegill were allowed to 
ingest '’Cs contaminated food over a 16-day period and the pre- 
dicted and measured body burden of the radionuclide were com- 
pared. The model realistically simulated the absorption of '"Cs 
from the gastrointestinal tract and iis accumulation over the 16- 
day period. Average body burden of "Cs in bluegill was within 
25% of the predicted body burden when the experiment was ter- 
minated. Apparent equilibrium of "Cs in bluegill by day 16 sug- 
gests that this two-compartment linear model does not apply to the 
long-term accumulation of cesium in fish. The model appears most 
applicable for predicting body burdens of trace contaminants 
pe aed acute exposure conditions that simulate an accidental 
release. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 12914, 13462, 13743, 14773, 
14774, 14789 


14813 (AD-A—022604) Seabed drifter movement in San 
Diego Bay and adjacent waters. Technical paper. Hammond, R.R. 
(Naval Undersea Research and Development Center, San Diego, 
Calif. (USA)). Feb 1976. 59p. (NUC-TP—507). NTIS $4.50. 

A study was made on net bottom water movement which ef- 
fects the flushing of solid waste, sediment transport and circulation 
of the San Diego estuarine system. 500 Drifters were released in 
the bay and adjacent ocean waters to delineate bottom flow pat- 
terns. Contrary to expectations, off coast drifter results (31% 
recovery) showed a persistent north moving bottom current with 
shallow near coast drift distances between 4 and 25 kilometers. 
This could affect residual sewage sludge deposited near the San 
Diego municipal outfall but probably not the warmer effluent 
waters. This nearshore north moving bottom current appears to 
cause a net bottom water inflow into the main San Diego Bay 
channel (44% recovery) complicating the flushing of bottom 
debris. In the open bay a reverse trend was observed from the 16% 
of the drifters recovered. At the head of the estuary evaporative 
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densification is believed to occur, with the heavier water sinking 
and moving outward, toward the estuary mouth, resulting in an 
area of opposing bottom water currents. In this area an electric 
power plant takes in an average 150 million gallons of coolin 

water daily which, discharged as warm surface water, is suggeste 

as the surface divergence mode required to reconcile the observed 
flow. With 3 San Diego Bay electric power plants utilizing more 
than 5% of the maximum tidal prism for cooling purposes, this 
flow may play a major role in overall bay circulation and requires 
quantitative investigation. (GRA) 


14814 (COM—75-11476) The development criteria of the 
preliminary coastal plan. Lutz, R.; Rauh, T.; Washom, B.J. 
(University of Southern California, Los Angeles (USA)). Aug 
1975. 33p. (USC-SG-AS1—75). NTIS $4.00. 

The booklet includes a chart and attached text which is 
designed for public users and developers of the California coastal 
zone as an easy reference and index to those policies of the 
Preliminary Coastal Plan which set forth criteria for development 
in the coastal zone. It is not intended to be used in lieu of the 
Plan, but rather as a guide to it. The chart is used to determine the 
type of development or activity involved in the Preliminary Coastal 
Plan, to see what coastal resource values might be affected, and to 
ascertain the policy intent and criteria. (GRA) 


14815 (N—76-18698) Environmental parameters of the Ten- 
nessee River in Alabama. 1. Thermal stratification. Final report. 
Rosing, L.M. (Alabama Univ., Huntsville (USA). School of Gradu- 
ate Studies and Research). Jan 1976. Contract NAS8-30772. 124p. 
(NASA-CR—144198;UAH-RR—173). NTIS $5.50. 

Thermal stratification data of a transect across Wheeler 
Reservoir are correlated with the climatological data at the time of 
sampling. This portion of the Tennessee River is used as a heat 
sink for the effluent from the three reactor Browns Ferry Nuclear 
Power Plant. The transect sampling line is 1.3 miles below this 
point of effluence. Data are presented by weekly samplings for one 
year prior to plant operations. Post-operational data are presented 
with one reactor in operation and with two reactors in partial 
operation. Data gathering was terminated when the plant ceased 
operations. The results indicate that the effluent for partial plant 
operation were inconclusive. As a result, recommendations include 
continuing the sampling when the plant resumes operation at full 
capacity. Recommendations also include developing math models 
with the presented thermal and climatological data to be used for 
predicting the effluent impact in the river with varying climatologi- 
cal conditions and also to predict the effectiveness of the cooling 
towers. (Author) (GRA) 


14816 (PB—247382) Thermal response of heated streams: 
solution by the implicit method. Paily, P.P.; Macagno, E.O. (lowa 
Inst. of Hydraulic Research, lowa City (USA)). May 1974. 78p. 
(IIHR—165). NTIS $5.00. 

Prepared in cooperation with lowa State Water Resources 
Research Inst., Ames. 

The thermal response of natural streams to artificial heat in- 
puts from thermal power stations is mathematically represented by 
the one-dimensional convection-diffusion equation, for fully mixed 
flow conditions. The unsteady one-dimensional convection-diffu- 
sion equation is a nonlinear parabolic partial differential equation, 
due to the presence of the surface heat exchange term which is a 
complex function of the water temperature. In general, it is dif- 
ficult to obtain closed-form solutions of this governing equation by 
analytic methods. In this study, a numerical solution, using a pre- 
dictor-corrector scheme, is developed for the governing equation 
to predict the transient-period as well as the steady-state tempera- 
ture distributions in thermally loaded streams under changing ther- 
mal input rates and meteorological conditions. (GRA) 


14817 (PB—248674) Heat assimilative capacity of the San- 

River. Final report, 1 Jul 1974—30 Jun 1975. Yang, C.T.; 
Stall, J.B. (Illinois Univ., Urbana (USA). Water Resources 
Center). Sep 1975. 37p. (UILU-WRC—75-104). NTIS $4.00. 

A standard procedure for determining the distribution and 
variation of the heat assimilative capacity of a river has been 
developed. Hydraulic geometry equations for the Sangamon River 
Basin were used to provide the necessary hydraulic information. 
The study indicated that the total heat assimilative capacity of a 
river depends on the location of power plants, residual tempera- 
ture, flow frequency, and seasonal variation of water temperature 
and wind speed. Water temperature data from 18 gaging stations 
in the San River Basin and wind speed data tom five 
weather stations in or near the basin were used to determine the 
surface transfer coefficient for excess heat along the Sangamon 
.0e This oe can be approximated by four equations for 
different ran; wind . An analysis of the cost it 
relationships ~ 29 mt age Bw indicated that the ul on 
kilowatt of _ output decreases with increasing power plant 
capacity. (GRA) 
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14818 (PB—248712) Effects of large thermal discharges on 
ice-covered rivers. Completion report, Jul 1972—Jun 1975. Paily, 
P.P.; Kennedy, J.F.; Macagno, E.O.; Dagan, G. (lowa State Water 
Resources Research Inst., Ames (USA)). Sep 1975. Contracts DI- 
a 16p. (ISWRRI—68). NTIS 
The effects of large thermal discharges on ice-covered rivers 
were investigated analytically, numerically, and experimentally. 
Field investigations were also performed to compare the theoreti- 
cal results. The study was conducted in two phases. During the 
first phase, the thermal response of rivers to hot water dischar, 
under cold period conditions was investigated. A numerical solu- 
tion for the general case and a closed-form solution for a particu- 
lar case were developed to determine the water temperatures and 
lengths of ice-free reaches for various combinations of climatic and 
thermal discharge conditions. During the second phase of the study 
the effects of thermal discharges on melting rates of ice covers 
were investigated theoretically and experimentally. Simplified rela- 
tions wete developed to determine the cover thickness at any time 
after the initiation of melting. Theoretical solutions were also 
developed to determine the thickness profile of the cover and the 
distance translated by the ice cover. The analytical models were 
supported by results derived from experimental studies. (GRA) 


14819 (PB—249497) Studies on the effects of thermal addi- 
tions on selected zooplankton populations. Swain, W.R.; Wilson, 
R.M.; Neri, R:P. (Minnesota Univ., Minneapolis (USA). Water 
Resources Research Center; Minnesota Univ., Duluth (USA). 
School of Medicine). Nov 1975. 96p. (WRRC-Bull—84). NTIS 
$5.00. 

Prepared in cooperation with Minnesota Univ., Duluth. 
School of Medicine. 

The objective was to examine the effects of calefaction 
upon members of the animal portion of the Lake Superior 
ecosystem. Additionally, certain species which are widely available 
were also utilized in order to establish a point of reference which 
could be used by workers in other parts of the country. The con- 
ventional approach to a problem of this sort has been to measure 
the effects of an effluent source on a specific community and at- 
tempt to understand the ecological interrelationships of the altered 
environment. The method described here utilized the establishment 
of an artificial segment of Lake Superior in a carefully controlled 
laboratory setting which could be modified at will in order to ob- 
serve the impacts of each change upon the test organism or com- 
munity. Critical to this study was a method of observation of or- 
ganism behavior which allowed remote monitoring of the popula- 
tion, but did not alter the environment of the test animals. (GRA) 


14820 (PB—249996) Submerged thermal discharges. Jiji, 
L.M.; Hoch, J. (City Coll., New York (USA). Dept. of Mechanical 
Engineering). Aug 1975. Contract DI-14-31-0001-9008. 100p. 
NTIS $5.00. 

Comprehensive analytical solutions to the trajectory, 
velocity and temperature distribution for various submerged jets 
are presented. The solutions take into consideration the effect of 
buoyancy, turbulence, discharge orientation and cross flow. The 
method of solution is based on an integral-moment technique in 
which closure is provided by an assumed turbulent Reynolds stress 
rather than an entrainment coefficient. The validity of this ap- 
proach was established by comparing results of this theory with 
exact analytical solutions to laminar jets as well as numerous ex- 
perimental data on various turbulent discharges. Agreement with 
experimental results was found to range from fair to excellent. 
Working charts are presented for a wide range of the Froude 
number, discharge angle and free stream to outlet velocity parame- 
ter. (GRA) 


14821 (PB—250509) An _ assessment of wes for 
hydrothermal prediction. Technical report. Jirka, G.H.; Abraham, 
G.; Harleman, D.R.F. (Massachusetts Inst. of Tech., Cambridge 
(USA). Ralph M. Parsons Lab. for Water Resources and 
Hydrodynamics). Jul 1975. Contract AT(11-1)-2374. 421p. NTIS 
$11.00. 


The report provides a critical assessment of techniques - 
both mathematical models and experimental methods - to predict 
temperature distribution in the water environment resulting from 
waste heat releases from steam-electric generation. Such predic- 
tions constitute an integral part of environmental impact assess- 
ment of power plant facilities. Different types of receiving waters 
and discharge modes are discussed. Types of receiving waters in- 
clude lakes, rivers, estuaries, coastal waters and cooling ponds; 
discharge modes are surface and submerged discharges. Mathe- 
matical models are evaluated in regard to their physical validity, 
— of field or laboratory verification and computational utility. 
(GRA) 
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14822 (PB—252068) Experimental studies of wing-wall mixing 
control. Final report. Maxwell, W.H.C.; Demissie, M. (Illinois 
Univ., Urbana (USA). Water Resources Center; Illinois Univ., Ur- 
bana (USA). Dept. of Civil Engineering). Feb 1976. Contract DI- 
14-3 1-0001-4079. 82p. (UILU-WRC—76-0110). NTIS $5.00. 

Prepared by Illinois Univ. at Urbana-Champaign. Dept. of 
Civil Engineering. 

Detailed velocity traverses are presented for shallow sub- 
merged slot jets without lateral confinement. With wing-walls in 
place maximum velocities and temperatures were traced for both 
unheated and heated discharges. These tests were repeated for 
various wing-wall crest elevations and wing-wall lengths. For the 
wing-wall tests a typical Reynolds number based on slot width was 
400,000 and a typical densimetric Froude number based on slot 
width was 40. Some flow combinations were unstable and tests 
were conducted to delineate the limits of stability. The tests 
demonstrate that flow patterns may be controlled using controlled 
flow over wing-wall crests. A simple design procedure making use 
of the data is illustrated. (GRA) 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 13749, 14741, 14950 


14823 (PB—245191) Winter conditions in the New York 
Bight, 1973—1974. (New York State Atomic and Space Develop- 
ment Authority, N.Y. (USA); Lawler, Matusky .and Skelly, Tap- 
pan, N.Y. (USA); Grumman Ecosystems Corp., Bethpage, N.Y. 
(USA)). 1 Sep 1974. 223p. (NYSERDA—75/07). NTIS $7.50. 

Prepared by Lawler, Matusky and Skelly, Tappen, N.Y., and 
Grumman Ecosystems Corp., Bethpage, N.Y. 

Oceanographic data are reported for November 1973 to 
March 1974 in the New York Bight, south of Long Island. Vertical 
profiles of currents and concurrent measurements of physical, 
chemical and biological data at each of several stations were 
taken. The waters were generally well mixed and isothermal, 
strongly driven by winds as well as tides. A pronounced halocline 
and pycnocline developed by late January in the northwest region 
and vertical gradients of salinity and density were apparent in all 
areas by March. Most chemical constituents measured exhibited 
geographical as well as temporal variation. These findings are part 
of a year-long program intended to assess the suitability of this re- 
gion for siting offshore power plants. (GRA) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 13440 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 13445, 13728, 13730, 13732, 
13775, 13851, 13852 


14824 (ORNL/RUS—23) Simulation and analysis of political 
interaction in regional Yaffee, S.L. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. vp. Dep. 
NTIS $6.00. 

The Regional Environmental Systems Analysis (RESA) pro- 
gram in the Energy Division, Oak Ridge National Laboratory, has 
been developing a set of analysis techniques to aid planners and 
decision makers in managing the regional environment. These 
techniques include models of regional economics, land use, ecolo- 
gy, and public finance. A fifth area of inquiry, political interaction 
analysis, has been entered in order to tie the RESA models to the 
political constraints that affect policy formation. A revision of a 
previously developed base model, the Political Interaction Simula- 
tion Program (PISP), has been used to project the political feasi- 
bility of alternative actions that are proposed to resolve regional is- 
sues. By doing so, the PISP model provides feedback to the RESA 
planning models as to the likelihood of alternative regional futures. 
The PISP model is documented in detail. Revisions to the model 
are outlined in order to place it in a mode which better effects 
medium-term prediction. An extensive case study of the Tellico 
Dam controversy is presented as an example of the PISP approach 
in treating issues that impact upon the regional environmental 
system. 
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14825 (PB—251072) Water Pollution Control Act of 1972 re- 
gional impacts, Yellowstone River basin. Final report. (Stevens, 

mpson and Runyan, Inc., Seattle, Wash. (USA)). Mar 1976. 
Contract WQSACO0S51. 225p. NTIS $7.75. 

The environmental, economic, social and institutional im- 
pacts of the Federal Water Pollution Control Act Amendments 
(PL 92-500) in the Yellowstone region will generally be small and 
will occur near the various dischargers. The 1983 (BAT) and 1985 
(EOD) goals of the Act will not provide a measurable change in 
the longterm water quality and biological conditions resulting from 
the 1977 (BPT) requirements of the Act. Total capital costs (in 
1973 dollars) will be an estimated $114 million for BPT with an 
additional $140 million for BAT. Industries most heavily impacted 
will be uranium mining, coal mining and sugar beet processing. 
Communities with 2.500 people or less, which are required to con- 
struct new or upgraded treatment facilities, may experience severe 
social impacts. Regarding water use, strict implementation of the 
law has a potential to create several economic, legal and water 
quality problems with apparently insignificant water quality 
benefits to offset these problems. (GRA) 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 13234, 13432, 13435, 13436, 
13437, 13438, 13439, 13440, 13441, 14763 


14826 Guidelines of the council on environmental quality for 
the preparation of environmental impact statements. Willard, B.E. 
pp 233-246 of In Environmental impact of nuclear power plants. 
Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: principles of ecology; 
the national environmental policy act; CEQ guidelines for measur- 
ing agency implementation of NEPA; cost-benefit analysis of ener- 
gy sources; and short-range commitment of resources vs. long- 
range values of resources. (HLW) 


14827 Environmental assessment: complexity compounded by 
uncertainty. Rolan, R.H. (Dalton, Dalton, Little, and Newport, 
Cleveland). Consult. Eng. (Barrington, Ill.); 47: No. 1, 90-94(Jul 
1976). 

Complexity and uncertainty of scope required of environ- 
mental impact statements are illustrated by the successful efforts 
on water pollution abatement for the Lake Erie region. (PCS) 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 14335 


BEHAVIORAL BIOLOGY 


14828 Selection of high temperatures for hibernation by the 
pocket mouse, Perognathus longimembris: ecological advantages and 
energetic consequences. French, A.R. (Univ. of California, Los An- 
geles). Ecology; 57: No. 1, 185-191(Win 1976). 

Daily metabolism was calculated from food consumption in 
pocket mice, Perognathus longimembris, at 8°C, 18°C, and 31°C. 
At temperatures below thermal neutrality for this species, daily 
metabolism was related to the amount of time the mice spent in 
torpor. Ambient temperature has no net effect on the minimum 
energy expenditure during a typical 5-mo hibernation season. Once 
an animal has accumulated a food store of approximately 130 g of 
millet seeds, it has the minimum energy necessary to hibernate at 
any environmental temperature. Such temperature compensation 
results from the complex effects of temperature on (1) the ratio of 
time of euthermy to time of torpor, (2) the energetic cost per hour 
of torpor, (3) the energetic cost per hour of euthermy, and (4) the 
energetic cost of arousal from torpor. The amount of time spent in 
— was inversely dependent on the food supply, indicating that 
euthermia is preferred even during the hibernation season. Mice 
also maximize the time of euthermia by selecting high environmen- 
tal temperatures at all times of the year. Torpor probably occurs 
naturally only during the winter when the highest temperatures 
available to the mice are below thermal neutrality. The maximiza- 
tion of the time of euthermia reduces the chances of freezing dur- 
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ing hibernation and enhances the animal's ability to excape from 
predators. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 14303, 14842, 14844, 14845, 
14846, 14850, 14907 


14829 (ORNL—S5195, pp 92-137) Molecular and Cellular 
Sciences Section. Nov 1976. 

In Biology Division annual progress report for period ending 
June 30, 1976. 

Progress is reported in molecular and cellular research with 
regard to the following studies: activities of DNA polymerase and 
other enzymes in Pseudomonas stutzeri; biochemical studies on 
Neurospora; molting and regeneration in crustaceans; DNA and 
RNA polymerase from T4-infected Escherichia coli; DNA replica- 
tion in Saccharomyces Cerevisiae; metabolism of nucleosides; 
DNA repair in human cells; ultrastructure of chromatin; lu- 
minescence of Bence-Jones proteins; hybridization studies with 
chloroplast tRNA and DNA; tyrosyl tRNA in Drosophila; 
biochemical studies on mouse embryos; correlation between sur- 
vival of slowly frozen human red cells and composition of the un- 
frozen portion of the extracellular medium at subzero tempera- 
tures; and others. (HLW) 


14830 (ORO—4310-7) Primary light harvesting system: 
phycobilisomes and associated membranes. Progress report, January 
1, 1976—December 31, 1976. Gantt, E. (Smithsonian Institution, 
Rockville, Md. (USA). Radiation Biology Lab.). 1976. Contract 
E(40-1)-4310. 7p. Dep. NTIS $3.50. 

Phycobilisomes, which function as light harvesting antennae 
in red and blue-green algae, are structured for maximum energy 
transfer from the phycobiliproteins to chlorophyll in the 
photosynthetic lamellae. An immunoelectron microscopic 
procedure was devised by which it was possible to show that al- 
lophycocyanin is located on the photosynthetic membrane, but ap- 
parently is not a structural component thereof. Location of al- 
lophycocyanin on the membrane is significant because it facilitates 
the energy transfer to chlorophyll. In attempts at reconstitution of 
phycobilisomes, from isolated phycobiliproteins, it was found that 
association of these pigments is more complex than had thus far 
been inferred from in vitro studies. In reconstituting complexes of 
phycocyanin and phycoerythrin, the previous apparent confirma- 
tional state of each protein was very important. Several allophyco- 
cyanin fms, derived from phycobilisomes, similarly showed absorp- 
tion, fluorescence and sedimentation behavior which suggested 
minor but significant changes in the state of confirmation and or 
aggregation. 


14831 (UR—3055-18) Stimulation of the adrenal axis in the 
microwave exposed rat. Lotz, W.G. (Rochester Univ., N.Y. 
(USA)). 1976. Contract EY-76-C-02-3055. 148p. Dep. NTIS 
$6.00. 


Thesis. 

The purpose of this study was to determine the physiologi- 
cal mechanism of the adrenocortical response to acute microwave 
(2450 MHz, CW) exposure. Plasma corticosterone levels were 
used as the indicator of adrenal axis function. Male rats were ex- 
posed in the far field of a horn antenna. Plasma from individual 
rats decapitated immediately after exposure was analyzed for cor- 
ticosterone concentration by a competitive protein binding 
technique. The mean colonic temperature of rats ex d to 13 
mW/cm? for all three exposure durations was significantly higher 
than the mean colonic temperature of the corresponding control 
group. Plasma corticosterone levels exhibited a threshold pattern 
of response, with a different threshold for 120 minute exposures 
than for 30 or 60 minute exposures. For 30 or 60 minute expo- 
sures no significant increase over control levels was observed 
below exposures of 50 mW/cm*. For 120 minute exposures, cor- 
ticosterone levels were significantly increased at 20, 30, and 40 
mW/cm’. For all three durations of exposure, a strong correlation 
was evident between mean colonic temperature and mean plasma 
corticosterone levels. Plasma corticosterone levels in acutely 
hypophysectomized rats exposed to 60 mW/cm? for 60 minutes 
werebelow control levels. Other groups of rats were pretreated 
with dexamethasone before being exposed. The corticosterone 
response to microwave exposure was completely suppressed by 3.2 
pug dexamethasone/100g body weight. Results indicate that the 
microwave-induced corticosterone response observed in normal, 
intact rats is dependent upon ACTH secretion by the pituitary. 
The evidence obtained in these experiments is consistent with the 
hypothesis that the stimulation of the adrenal axis in the 
microwave exposed rat is a systemic, integrative process due to a 
general hyperthermia. 
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14832 (UR—3490-998) Relationship of the chromosome repli- 
cation cycle to thy eo dividien equia of Wastes eandie- aed @-aer- 
tial characterization of a membrane-deo ucleic acid complex. 


Harmon, J.M. (Rochester Univ., N.Y. (USA). School of Medicine 
+ ae 1976. Contract E(11-1)-3490. 145p. Dep. NTIS 


Thesis. 

Chromosome replication was studied in synchronously divid- 
ing cultures of B. subtilis at three different generation times. At 
generation times of 38 and 58 minutes, initiation of a new round 
of replication was coincident with the termination of the precedin; 
round, with both events occurring synchronously just prior to ce! 
division. The time necessary to complete one round of replication 
was in both cases equivalent to the cell division time. At the third 
growth rate (126 minutes) chromosome replication did not occur 
synchronously. Inhibition of protein or RNA synthesis resulted in a 
decreased rate of chromosome elongation. The observation, com- 
bined with the variability of the time necessary to replicate a 
chromosome suggested that control of chromosome replication in 
B. subtilis may be exerted at the level of elongation as well as by 
the timing of initiation. Membrane-DNA complexes (M-bands) 
were shown to contain a permanently bound chromosomal replica- 
tive origin. Analysis of these complexes during inhibition of DNA, 
RNA or protein synthesis, during inhibition of initiation of 
chromosome replication in a thermosensitive DNA initiation mu- 
tant, or during the cell division cycle, indicated that the 
chromosome remained attached to the membrane. 


14833 Developmental expression of a catalase inhibitor in 
maize. Sorenson, J.C.; Scandalios, J.G. (North Carolina State 
Univ., Raleigh). Plant Physiol.; 57: No. 3, 351-352( 1976). 

The expression of an endogenous catalase inhibitor has been 
studied during development of Zea mays. In the 3-day seedling, the 
inhibitor is expressed primarily in the scutellum and in the aleu- 
rone layer of the endosperm. These tissues also show the highest 
catalase activity at this stage. Inhibitor expression has also been 
studied temporally in the scutellum, roots, and shoot over the first 
12 days of germination. Inhibitor expression shows an inverse rela- 
tionship with catalase activity in the scutellum and in the shoot. 
The relationship is less rigid in the root, due probably to the low 
levels of inhibitor found in that tissue. The role of the inhibitor in 
catalase regulation is discussed. 


14834 Relationship between ethylene evolution and senescence 
in morning-glory flower tissue. Kende, H.; Hanson, A.D. (Michigan 
State Univ., East Lansing). Contract E(11-1)-1338. Plant Physiol.; 
57: No. 4, 523-527(Apr 1976). 

An excised tissue system consisting of corolla rib segments 
was developed to study the relationship between senescence and 
ethylene production in morning-glory flowers (Ipomoea tricolor). 
Such segments, isolated | or 2 days (day -1 or day -2) before 
flower opening (day 0) passed through the same developmental 
phases as did the corresponding tissues of the intact organ. When 
excised on day -1 and incubated overnight, the rib segments turned 
from purple to blue and changed from a slightly curled to a flat 
configuration. Cn day 0, these segments rolled up during the after- 
noon and turned purple again, as did the ribs of an intact corolla; 
the rolling up coincided with an increased rate of ethylene produc- 
tion. Premature rolling up and associated ethylene evolution were 
induced by ethylene or propylene treatment. When segments were 
excised on day -2 and incubated overnight, there were no chan 
in color or shape; during day -1, no spontaneous rolling up and lit- 
tle ethylene evolution occurred. Application of ethylene or 
propylene to these immature segments elicited rolling up but did 
not stimulate endogenous ethylene production. Overnight treat- 
ment of segments cut on day -1 with 10-* M benzyladenine mar- 
kedly retarded spontaneous rolling up and ethylene evolution, 
although the response to applied ethylene was only slightly slowed. 
Overnight treatment of segments cut on day -1 with the ethoxy 
analog of rhizobitoxine (10-5 to 10-* M) resulted in almost 
complete (greater than 99 percent) inhibition of both spontaneous 
and propylene-induced ethylene evolution. Although spontaneous 
rolling up was delayed, it was not abolished, and ethylene-induced 
rolling up was almost unaffected. These data indicate that an 
ethylene-generating system deve as an integral part of the 
aging process in flower tissue. Ethylene hastens aging of the 
flower, but may not play an obligatory role in flower senescence. 


14835 Aliphatic chains of esterified lipids in isolated eyespots of 
Euglena gracilis var. bacillaris. Hilenski, L.L.; Walne, P.L.; Snyder, 
F. (Univ. of Tennessee, Knoxville). Plant Physiol.; 57: No. 4, 645- 
646(Apr 1976). 

Isolated eyespot granules of Euglena gracilis Klebs var. 
bacillaris Pringsheim contained approximately 6% lipids (based on 
protein). Separation of the lipid extracts by thin layer chromatog- 
raphy revealed four major fractions: wax esters, triacylglycerols, 
free fatty acids, and phospholipids. Methanolysis of each fraction 
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yielded between 27 and 29 different fatty acids ranging from 12:0 
to 22:6. Acetates of the fatty alcohols of the wax fraction consisted 
of 11:0 to 18:0 carbon chains, with 14:0 being the major com- 
ponent; unsaturated alcohols were not detected. 


14836 Temperature-sensitive DNA polymerase induced by a 

‘S mutant: between and ex- 
onuclease activities. Fujimura, R.K.; Roop, B:C. (Oak Ridge Na- 
-_— Lab., TN). Biochemistry; 15: No. 20, 4403-4409(5 Oct 
976). 

DNA polymerase induced by bacteriophage TSts53, a mu- 
tant with temperature-sensitive polymerase, was purified to about 
95 percent purity as jud by dodecyl sulfate electrophoresis. 
The 3’ yields 5’ exonuc associated with polymerase had 
higher activity than that associated with the parent wild-type en- 
zyme. It was more stable to heat than the polymerase, and it 
degraded primer—template even in the presence of 4 dNTP’s at 
higher temperature. However, the evidence presented shows that 
the inhibition of DNA synthesis by higher temperature was 
primarily due to defects in polymerase function rather than to 
overactive exonuclease. The presence of primer—template DNA 
stabilized the polymerase to heat. Purified ts53 polymerase was 
also shown to discriminate against incorporation of BrdUMP, espe- 
cially at higher temperature. This is in agreement with observations 
made in vivo with ts53-infected bacteria. 


14837 Mung bean nuclease I. Terminally directed hydrolysis of 
native DNA. Kroeker, W.D.; Kowalski, D.; Laskowski, M. Sr. 
(Roswell Park Memorial Inst., Buffalo). Biochemistry; 15: No. 20, 
4463-4467(5 Oct 1976). 

Under conditions which favor the duplex structure of DNA, 
mung bean nuclease catalyzes a limited number of double-strand 
cleavages (probably less than 50) in the interior of native T;DNA. 
However, under conditions which are not as favorable to a tight 
helical structure, the large duplex polymers previously produced 
are completely degraded from their termini with a continuous ac- 
cumulation of mono-, di-, and trinucleotides. The terminally 
directed activity is an intrinsic property of the enzyme molecule 
because it is inactivated and reactivated in parallel with the single- 
strand activity and the two activities coelectrophorese on analytical 
gels. Kinetic measurements indicate that the apparent K/sub m/ for 
the terminally directed hydrolysis of native DNA is relatively high. 
The pH optimum for both the hydrolysis of denatured DNA and 
the terminally directed hydrolysis of native DNA becomes more 
acidic with increasing salt concentration. The relative preference 
for single-stranded structures increases as the pH becomes more 
basic. ; 


14838 Mung bean nuclease I. Ph 

Kowalski, D.; Kroeker, ; s : 
(Roswell Park Memorial Inst., Buffalo). Biochemistry; 15: No. 20, 
4457-4463(5 Oct 1976). 

A simplified purification procedure for mung bean nuclease 
has been developed yielding a stable enzyme that is homogeneous 
in regards to and size. The nuclease is a glycoprotein con- 
sisting of 29 percent carbohydrate by weight. It has a molecular 
weight of 39,000 as determined by polyacrylamide gel elec- 
trophoresis in the presence of sodium dodecyl sulfate. The enzyme 
contains | sulfhydryl group and 3 disulfide bonds per molecule. It 
has a high content (12.6 mol percent) of aromatic residues. Ap- 
proximately 70 percent of the enzyme molecules contain a peptide 
bond cleavage at a single region in the protein. The two polypep- 
tides, 25,000 and 15,000 daltons, are covalently linked by a disul- 
fide bond(s). Both the cleaved and intact forms of the enzyme are 
equally active in the hydrolysis of the phosphate ester linkages in 
either DNA, RNA, or adenosine 3’-monop te. The enzy- 
matic activity of mung bean nuclease can be stabilized at pH 5 in 
the presence of 0.1 mM zinc acetate, 1.0 mM cysteine, and 0.001 
percent Triton X-100. The enzyme can be inactivated and reac- 
tivated by the removal and readdition of Zn** or sulfhydryl com- 


pounds. 


TRACER TECHNIQUES 


Auxin-induced changes in the incorporation of *H-amino 
acids into soybean ribosomal proteins. Travis, R.L.; Key, J.L. 
(Univ. of Gecrgia, Athens). Contract AT(38-1)-643. Plant 
Physiol.; 57: No. 6, 936-398(Jun 1976). 
Auxin-induced activation of 80S ribosomes and 
lyribosome formation in mature soybean (Glycine max var. 
Fawke ) hypocotyl (R. L. Travis, J. M. Anderson, and J. L. Key. 
1973. t Physiol. 52: 608-612) in the presence of a mixture of 
radioactive amino acids correlates with an increased specific 
radioactivity of at least three ribosomal proteins; the labeling of 
one of these increased severalfold above the control level. Results 
of experiments with 5-fluorouracil and cycloheximide indicated 
that proteins in question were synthesized in response to auxin 
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and became associated with pre-existing ribosomes. Ribosome dis- 
sociation experiments indicated that these proteins were associated 
with the 60S ribosome subunit. 


14840 Glucolipids of Zea mays and Pisum sativum. Morohashi, 
Y.; Bandurski, R.S. (Michigan State Univ., East Lansing). Contract 
AT(11-1)-1338. Plant Physiol.; 57: No. 6, 846-849(Jun 1976). 

The glucolipids formed upon feeding (U—'C)glucose to 
embryos of Zea mays were partially characterized with respect to: 
(a) metabolic turnover, (b) acid lability, (c) phosphorus content, 
(d) chromatographic properties, and (e) hydrolysis products. The 
chloroform—methanol-soluble-assimilated radioactivity was ex- 
amined specifically for occurrence of a glycosylated prenol 
phosphate. With the extraction conditions used, no evidence was 
found for formation of a glucosylated prenol phosphate. Several, as 
yet unidentified, acid-labile glucolipids undergoing metabolic tur- 
nover were observed. Four diglycerides were characterized as 
hydrolysis products of a fraction that contained 'C-glucose and 
phosphorus, and was subject to metabolic turnover. Examination 
of the 1-butanol-soluble glucolipids from pea (Pisum sativum) 
seedlings also demonstrated anionic glucolipids, evidencing 
metabolic turnover but none with the properties of glucosylated 
prenol phosphate. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 14845, 14846 


14841 (COO—2737-1) Temporal aspects of tumorigenic 
response to individual and mixed carcinogens. Albert, R.E.; Burns, 
F.J. (New York Univ., N.Y. (USA). Inst. of Environmental 
Medicine). Feb 1976. Contract E(11-1)-2737. 3lp. Dep. NTIS 
$4.00. 

Results are reported from experiments that involved either 
single or multiple doses of benzo(a)pyrene in mouse skin followed 
by prolonged observation. Preliminary results indicate linearity in 
dose and time and no evidence of recovery or enhancement for 
— doses of initiator given for extended periods of time. 
(auth) 


14842 (UCLA—12-1095) Effect of hydrocortisone on cell 

in C6 cells: the role of microfilaments in the inductive 
process. Berliner, J.A.; Bennett, K.; de Vellis, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1976. 21p. Dep. 
NTIS $3.50. 

Hydrocortisone induced cell spreading and the formation of 
microfilaments in C6 cells with a time course similar to that found 
for the induction of GPDH. Cytochalasin B caused a rapid and 
reversible cell rounding and microfilament breakdown. Breakdown 
of both sheath and network microfilaments occurred within | 
hour; after removal of cytochalasin B, reversal of morphological 
effects began within 30 min. High calcium was found to block 
reversal of the cytochalasin B induced alteration, but did not affect 
shape or microfilaments in non-cytochalasin B treated cells. It is 
concluded that since microfilament induction occurs late and the 
block in synthesis of GPDH by cytochalasin B occurs within hours 
after addition, microfilaments induced by hydrocortisone are 
probably not important in the sequence of events leading to GPDH 
induction. But, however, microfilaments present in uninduced cells 
may be important in the sequence of GPDH induction, since treat- 
ment with cytochalasin B rapidly breaks these down and also in- 
hibits GPDH induction by hydrocortisone. 


14843 Stimulation of WI-38 cell cycle transit: effect of serum 
concentration and cell density. Bartholomew, J.C.; Neff, N.T.; Ross, 
P.A. (Univ. of California, Berkeley). J. Cell. Physiol.; 89: No. 2, 
251-257( 1976). 

Flow microfluorometry has been used to characterize the ef- 
fects of serum concentration and cell density on the initiation of 
cell cycle transit of stationary phase (G,) human diploid fibroblasts 
(strain WI-38). The concentration of serum used to stimulate these 
cultures had no effect on the time cells began appearing in S (the 
DNA synthetic period), nor on the synchrony with which they 
moved around the cell cycle. However, as the serum concentration 
increased, the fraction of the stationary phase population released 
from G, increased. Cell density modulated the ability of serum to 
stimulate cell cycle traverse. For example, at a cell density of 1.81 
x 10* cells/cm?, 78 percent of the population was sensitive to 
serum stimulation; whereas, when the density was increased to 
7.25 x 10* cells/cm?, only 27 percent of the population could be 
stimulated. This effect of cell density on the serum response is not 
simply the result of changing the ratio of serum concentration to 
cell density, but appears to reflect a true modulation of the popu- 
lation’s sensitivity to serum stimulation. These results are con- 
sistent with the interpretation that the primary action of serum is 
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to determine the transition of cells from a non-cycling Gy, state to a 
cycling state and that cell density determines the proportion of the 
population capable of undergoing this transition. 


14844 Ti -induced ATPase activity in potato mitochondria. 
Jung, D.W.; Laties, G.G. (Univ. of California, Los Angeles). Con- 
tract AT(04-3)-34. Plant Physiol.; 57: No. 4, 583-588(Apr 1976). 

Potato mitochondria (Solanum tuberosum var. Russet Bur- 
bank), which readily phosphorylate ADP in oxidative phosphoryla- 
tion, show low iovile of ATPase activity which is stimulated 
neither by Mg**, 2,4-dinitrophenol, incubation with respiratory 
substrates, nor disruption by sonication or treatment with Triton 
X-100, individually or in concert. Treatment of disrupted potato 
mitochondria with trypsin stimulates Mg**-dependent, oligomycin- 
sensitive ATPase activity 10- to 15-fold, suggesting the presence of 
an ATPase inhibitor protein. Trypsin-induced ATPase activity was 
unaffected by uncoupler. Oligomycin-sensitive ATPase activity 
decreases as exposure to trypsin is increased. Incubation at al- 
kaline pH or heating at 60°C for 2 minutes also activates ATPase 
of sonicated potato mitochondria. Disruption of cauliflower 
(Brassica oleracea), red sweet potato (Ipomoea batatas), and car- 
rot (Daucus carota) mitochondria increases ATPase activity, which 
is further enhanced by treatment with trypsin. The significance of 
the tight association of the inhibitor protein and ATPase in potato 
mitochondria is not clear. 


GENETICS 
REFER ALSO TO CITATION(S) 14878 


14845 (CONF-760820—3) Transfer RNAs of yeast mitochon- 
dria. Martin, N.C.; Rabinowitz, M. (Franklin McLean Memorial 
Research Inst., Chicago, Ill. (USA)). 1976. Contract E(11-1)- 
0069. 6p. Dep. NTIS $3.50. 

From Conference on genetics and biogenesis of chloroplasts 
and mitochondria; Munich, German, Federal Republic of (F.R. 
Germany) (2 Aug 1976). 

Studies in yeast showed that mtDNA transcribes tRNAs for 
19 and probably for 20 amino acids, and for at least 2 isoaccepting 
tRNA species. The two met tRNA isoacceptors are shown to map 
at different sites aud thus be transcribed from different mtDNA 
genes. Several other isoaccepting species noted on RPC-5 chro- 
matography are still to be mapped. Evidence is presented for the 
presence of a mitochondrial tRNA/sup gin/, which is probably 
synthesized by transamidation of a missense glu tRNA/sup 
gin/intermediate, a pathway present in some bacteria but not in the 
cytoplasm of yeast or other eukaryotic cells. Several additional mt 
tRNA genes were mapped. (CH) 


14846 (CONF-760820—4) Characterization and translation of 
yeast mitochondrial RNA. Hendler, F.; Halbreich, A.; Jakovcic, S.,; 
Patzer, J.; Merten, S.; Rabinowitz, M. (Franklin McLean Memorial 
Research Inst., Chicago, Ill. (USA)). 1976. Contract E(11-1)- 
0069. 6p. Dep. NTIS $3.50. 

From Conference on genetics and biogenesis of chloroplasts 
and mitochondria; Munich, German, Federal Republic of (F.R. 
Germany) (2 Aug 1976). 

Studies are reported on the identification and characteriza- 
tion of transcripts of yeast mtDNA. Recent work concerning the 
extent of transcription of yeast mtDNA, the translation of 
mitochondrial RNA in a cell free system, and the visualization of 
mitochondrial ribosomal RNA genes by electron microscopy is 
discussed. (auth) 


14847 Experimental ecological genetics in Plantago. II. Lead 
tolerance in Plantago lanceolata and Cynodon from a road- 
side. Wu, L.; Antonovics, J. (Duke Univ., Durham, NC). Ecology; 
57: No. 1, 205-208( Win 1976). 

A population of oo my lanceolata (ribwort plantain) from 
a roadside was found to have higher Pb tolerance than populations 
away from the roadside; this reflected the sharp differences in Pb 
content of the soil and the plants at these sites. Tolerance tests on 
seedlings showed that the Pb tolerance was transmitted to seed 
progeny. Cynodon dactylon (Bermuda grass) showed generally a 
higher Pb tolerance than P. lanceolata, but there was no evidence 
of a greater Pb tolerance of the roadside lation when com- 
pared with populations from control sites. results suggest 
that the Pb level found at the roadside was sufficiently high to im- 
pose selection pressure for the evolution of tolerance in a sensitive 
species, but no overt effect was seen in a species with a greater in- 
herent tolerance. This provides another example of rapid and 
highly localized evolutionary change in plants. 
14848 Regulation of gene expression in eukaryotic cells. Kolod- 
ny. G.M. (Massachusetts General Hospital, Boston). Med. 

lypotheses; 1: No. 1, vp( 1975). 
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A new hypothesis for the regulation of gene expression in 
eukaryotic cells is pro . This hypothesis suggests that small 
segments of activator RNA select sites for gene transcription by 
base pairing with unique base sequences at the 3’ end of DNA 

ne sites and act as primer for RNA transcription of these genes. 

nlike previous theories that have been proposed, this theory 
postulates a source for this activator RNA, as breakdown products 
of high molecular weight RNA and offers an explanation for the 
programmed schedule in the pattern of gene transcription during 
development as well as the generally stable phenotypic charac- 
teristics of cells. 


14849 Genetics of decarboxylase in 
melanogaster. I. Isolation ma cumanaedten of deficiencies’ that 
delete the dopa-decarboxylase-dosage-sensitive region and the a- 
methyl-dopa-hypersensitive locus. Wright, T.R.F. (Univ. of Virginia, 
Charlottesville); Hodgetts, R.B.; Sherald, A.F. Genetics; 84: No. 2, 
267-285(Oct 1976). 

A detailed cytogenetic investigation of 16 overlapping defi- 
ciencies in the 36C-40A region on the left arm of the second 
chromosome (2L) in Drosophila melanogaster is reported. These 
deficiencies permit a localization of both the dopa-decarboxylase- 
dosage-sensitive region and the a-methyl-dopa-hypersensitive 
locus, (2) amd, to the same region, 37B10-37C7. 


METABOLISM 


REFER ALSO TO CITATION(S) 14828, 14829, 14831, 14836, 
14837, 14839 


14850 (UR—3490-884) Bone cell collagenase. Puzas, J.E. 
(Rochester Univ., N.Y. (USA). School of Medicine and Dentistry). 
1975. Contract E(11-1)-3490. 105p. Dep. NTIS $5.50. 

Thesis. 

The enzyme necessary to initiate degradation of the organic 
collagen phase of bone was found in the culture fluids of resorbing 
bone. It is a true collagenase which is substrate specific, Ca*t2 
requiring, inhibited by serum factors and cleaves a tropocollagen 
molecule into characteristic macromolecular fragments. The en- 
zyme was also demonstrated in an extract of freshly isolated fetal 
bone cells. In addition the secretory mechanism that is present in 


vivo was also present in the isolated cell preparation. In order to 
demonstrate an effect of parathyroid hormone (PTH) and other 
bone metabolic modifiers on the synthesis and secretion of col- 
lagenase a culture-assay system was developed. (auth) 


14851 Ecological energetics of three species of ectothermic ver- 
tebrates. Smith, G.C. (Savannah River Ecology Lab., Aiken, SC). 
Ecology; 57: No. 2, 252-264(Spr 1976). 

Comparisons were made of the energy budgets of three ec- 
tothermic vertebrates found in the southeastern United States. The 
three species studied were Elaphe guttata (corn snakes), 
Heterodon platyrhinos (eastern hognose snakes), and Bufo ter- 
restris (southern toads). Values for assimilation efficiency, in- 
gestion, excretion, growth, shedding, metabolism, and reproduction 
were converted to caloric units and integrated into energy flow 
models for each species. Elaphe guttata had a greater weekly in- 
gestion rate than did the other two species in all weight classes. 
Assimilation efficiencies for the three species were 88.92 percent 
for E. guttata, 83.92 percent for H. platyrhinos, and 73.70 percent 
for B. terrestris. Regression equations of metabolism per animal 
hour at 15°C, 20°C, and 30°C for the three species were presented. 
Reserves of fat in the three species coincided with periods of max- 
imal reproduction suggesting that a large percentage of the energy 
reserves were utilized for this purpose. Elaphe guttata showed a 
much greater rate of growth the other two species in the 
laboratory. Egg clutches comprised approximately 42 percent of 
the total caloric values of the females of all three species. Produc- 
tion-assimilation ratios (production/assimilation x 100) were 86 
percent for corn snakes, 81 rcent for hognose snakes, and 49 
percent for southern toads. (FE) 


14852 Methionine metabolism and ethylene biosynthesis in 
senescent flower tissue of morn . Hanson, A.D.; Kende, H. 
(Michi State Univ., East Lansing). Contract E(11-1)-1338. 
Plant Physiol.; 57: No. 4, 528-537(Apr 1976). 

In immature rib segments prepared from morning-glory 
(Ipomoea tricolor) flower buds, the major soluble metabolite 
formed from tracer amounts of L-methionine-U-“C was S-methyl- 
methionine (SMM). In nts of senescing ribs, '“C was progres- 
sively lost from SMM appeared in free methionine. Immature 
segments contained about 4 nmoles of free methionine and about 
16 nmoles of SMM per 30 segments. As the segments senesced, 
the methionine content increased about 10-fold while the SMM 
content remained unchanged; during this time about 0.8 nmole of 
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ethylene was produced per 30 segments. Tracer experiments with 
L-methionine-U-"C, L-methionine-methyl-*H, and L-homocysteine 
thiolactone-*S indicated that SMM was capable of acting as a 
methyl donor, and that in senescent segments the methyl group 
was utilized for methionine production with homocysteine serving 
as methyl acceptor. Of the 2 molecules of methionine produced in 
this reaction, | was re-methylated to SMM, and the other con- 
tributed to the observed rise in the content of free methionine. In- 
ternal pools of methionine and SMM were prelabeled (but not sig- 
nificantly expanded) by overnight incubation on 10 yML- 
methionine-U-"C. The specific radioactivity of the ethylene sub- 
sequently evolved during the senescence of the segments closely 
paralleled the specific radioactivity of carbon atoms 3 plus 4 of 
free methionine extracted from the tissue, demonstrating that 
methionine was the major precursor of ethylene in this system. The 
specific radioactivity of carbon atoms 3 plus 4 of extracted SMM 
was about twice that of the free methionine. Based on these 
results, a scheme for methionine biosynthesis in senescent rib tis- 
sue is presented. The operation of this pathway in the control of 
ethylene production is discussed. 


14853 Biosynthesis of wound ethylene in morning-glory flower 
tissue. Hanson, A.D.; Kende, H. (Michigan State Univ., East 
Lansing). Contract E(11-1)-1338. Plant Physiol.; 57: No. 4, 538- 
541(Apr 1976). 

Production of wound ethylene was investigated in rib seg- 
ments excised from flower buds of morning-glory (Ipomoea 
tricolor). Segments of the ribs were cut from buds 2 days before 
flower opening, floated overnight on 5 mM KCI solution, and 
transferred to agar the following morning. These immature seg- 
ments evolved only a small quantity of ethylene during incubation 
on agar, with most of the production occurring in the morning. 
When such segments were wounded mechanically early in the af- 
ternoon, the rate of ethylene production rose more than 10-fold 
within | hour and returned to a low rate after about 3 hours. 
Production of ethylene by both untreated and wounded rib seg- 
ments was inhibited more than 95% by overnight pretreatment 
with the ethoxy analog of rhizobitoxine (3 x 10~* and 10~* M). 
After overnight exposure of segments to 9 4M L-methionine-U- 
'4C, the specific radioactivity of the ethylene evolved by untreated 
and wounded tissue was determined and compared to the specific 
radioactivities of carbon atoms 3 plus 4 of methionine and S- 
methylmethionine (SMM) extracted from the segments. The 
specific radioactivity of methionine was about one-half that of 
SMM; neither value was significantly affected by wounding. The 
specific radioactivity of ethylene evolved by untreated tissue was 
close to that of SMM. In wounded tissue the specific radioactivity 
of the ethylene evolved was lower, but still above that of 
methionine. These results are consistent with the interpretations 
that wound ethylene is synthesized from carbon atoms 3 plus 4 of 
either SMM or methionine. On the basis of earlier experiments 
with senescing rib segments, it is suggested that methionine serves 
as the precursor of the wound ethylene. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 14783 


14854 Accuracy of the tritium water dilution method for deter- 
mining water flux in reindeer (Rangifer tarandus). Cameron, R.D.,; 
White, R.G.; Luick, J.R. (Univ. of Alaska, Fairbanks). Can. J. 
Zool.; 54: No. 6, 857-862(Jun 1976). 

The accuracy of the tritium water dilution method in esti- 
mating water flux was evaluated in reindeer under various condi- 
tions of temperature and diet. Two non-pregnant female reindeer 
were restrained in metabolism stalls, within controlled-environment 
chambers, at temperatures of +10, -5, and -20°C; varying amounts 
of a commercial pelleted ration (crude protein, 13 percent) or 
mixed lichens (crude protein, 3 percent) were offered, and water 
was provided ad libitum either as snow or in liquid form. Total 
body water volume and water turnover were estimated using 
tritiated water, and the daily outputs of feces and urine were mea- 
sured for each of 12 different combinations of diet and tempera- 
ture. Statistical analysis of the data showed that the tritium water 
dilution technique gives accurate determinations of total body 
— flux over a wide range of environmental and nutritional con- 

itions. 


MEDICINE 


REFER ALSO TO CITATION(S) 14560 
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TRACER TECHNIQUES 


14855 (AD-A—017518) Dermal penetration of radio-labeled 
topical repellents cyclohexamethylene carbamide and n-butylsul- 
fonimido cyclohexamethylene. ogr study Aug 1974—Feb 1975. 
Snodgrass, H.L. Jr; Weeks, M.H. (Army Environmental Hygiene 
Agency, Aberdeen Proving Ground, Md. (USA)). 19 Nov 1975. 
10p. (USAEHA—S1-057-73/76). NTIS $3.50. 

The percutaneous absorption of radio-labeled topical insect 
repellents cyclohexamethylene carbamide and n-butylsulfonimido- 
cyclohexamethyelen was determined following application to the 
intact skin of rabbits. Urine excretion of cyclohexamethylene car- 
bamide was 64.9 percent of applied dose after seven days. n-Butyl- 
sulfonimidocyclohexamethylene excreted in the urine was 48.4 

rcent of applied dose after seven days. Only trace quantities of 
abeled repellents were found in tissue specimens of rabbits moni- 
tored seven days after topical application. (GRA) 


14856 (AD-A—020747) A proposal to study the adrenal cor- 
tex in yor pre hp androgenic-anabolic status in humans under 
normal and stre: experimental conditions. Final scientific report. 
Goldzieher, J.W. (Southwest Foundation for Research and Educa- 
tion, San Antonio, Tex. (USA)). 30 Sep 1975. Contract F44620- 
72-C-0030. 24p. NTIS $3.50. 

Advances in separation, isolation and measurement of sub- 
microgram quantities of steroids in complex biological materials 
occurred in the three-year period of this investigation, including 
the measurement of three C(19) steroids. In addition, radioimmu- 
noassays for testosterone and total estrogens in some 300 blood 
samples from Air Force Academy cadets were obtained to supple- 
ment blood lipid measurements from the School of Aerospace 
Medicine study. The analytical procedures developed and tested 
— — significant contributions to steroid methodology. 
( ) 


14857 (LBL—5342) Comparisons of coded aperture imaging 
using various apertures and decoding methods. Chang, L.T.; Mac- 
donald, B.; Perez-Mendez, V. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1976. Contract W-7405-ENG-48. 
9p. (CONF-760832—4). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The utility of coded aperture y camera imaging of 
radioisotope distributions in Nuclear Medicine is in its ability to 
give depth information about a three dimensional source. We have 
calculated imaging with Fresnel zone plate and multiple pinhole 
apertures to produce coded shadows and reconstruction of these 
shadows using correlation, Fresnel diffraction, and Fourier trans- 
form deconvolution. Comparisons of the coded apertures and 
decoding methods are made by evaluating their point response 
functions both for in-focus and out-of-focus image planes. 
Background averages and standard deviations were calculated. In 
some cases, background subtraction was made using combinations 
of two complementary apertures. Results using deconvolution 
reconstruction for finite-‘numbers of events are also given. 


14858 (PB—245838) Quantifying the size of ischemic, in- 
farcted and/or scarred myocardium-methods suitable for use in liv- 
ing man. identification of regional myocardial perfusion defects by 

scintiscanning. Report for Jul 1971—Jun 1975. Eber, 
a Poe, N.D. Jul 1975. Contract NO1-HV-12491. 58p. NTIS 

See also PB—231497. 

The purpose of this project was to develop scintigraphic 
methods for quantification of regional myocardial ischemia and in- 
farction. Labeled potassium analogs and fatty acids experimentally 
have been used as flow indicators but potassium-43, cesium-219 
and carbon-11 labeled fatty acids did not prove satisfactory clini- 
cally because of suboptimal physical characteristics. However, ter- 
minally iodinated hexadecenoic acid, tagged with iodine-123, now 
is being evaluated as a potentially applicable radiopharmaceutical. 
Detection of an ischemic defect alone is not sufficient in infarct 
evaluations as the age is not defined. Fortuitously, a number of 
radioactive agents tend to localize around acutely damaged 
myocardial tissue and produce ‘positive’ images. Of particular in- 
terest is a group of technetium-99m phosphate compounds. 
Although the information provided is not quantitative, this method, 
combined with the regional perfusion techniques, can be used to 
pope nee acute myocardial ischemia and injury from other causes 
of ischemia. (GRA) 


14859 (PB—246222) Radioimmunoassay data processing: 
listings and documentation. Third edition: Volumes I and II and 
programs. Software. (National Inst. of Child Health and Human 
Development, Bethesda, Md. (USA)). Sep 1975. 1 reel mag tape, 
vp. (NIH-RIA—75-1). NTIS. 

See also PB—246223 and PB—246224. Supersedes Rept. 
No. NIH/DF-73-006, PB—217366. 
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The new program is written in FORTRAN IV-G, for use on 
the computer facilities at the NIH. It is stored as a load module to 
enable users to ‘LOAD AND GO’. New features include a parallel 
line analysis which is provided whenever unknown samples are 
analyzed at two or more different dose levels, weighted averaging 
of potency estimates, clearer output format and new input options. 
This edition represents considerable revision and expansion of 
previous radioimmunoassay (RIA) data processing packages, in an 
attempt to move somewhat closer to an elusive universally applica- 
ble ‘ideal’. The logic of the program has been reworked extensive- 
ly, in an attempt to simplify and shorten the coding, and certain 
areas of redundancy and approximations have been eliminated. 
(GRA) 


14860 (PB—246223) Radioimmunoassay data processing: 
listings and documentation. Third edition, Volume I. The ‘logit-log’ 
method and scatchard plot. Faden, V.B.; Rodbard, D. (National 
Inst. of Child Health and Human Development, Bethesda, Md. 
(USA)). Sep 1975. 183p. (NIH-RIA—75-2). NTIS $7.50. 

For system on magnetic tape, see PB—246222. Supersedes 
PB—217367. See also magnetic tape, PB-246 222, and Volume |, 
PB—246224. 

The report consists of computer programs, operating in- 
structions, and sample: input-sample output for calculation of the 
maximum-likelihood linear regression for logit (Y) versus log dose, 
utilizing an iterative least-squares method with appropriate 
weighting (four weighting functions are available). The standard 
curve is graphed in coordinates of Y versus dose, Y versus log 
dose, and logit (Y) versus log dose. Potency estimates and their 
standard errors are obtained for unknowns and corrected for sam- 
ple volume and recovery. Unknowns are plotted consecutively, in 
groups if desired. The coefficient of variation for any point on the 
dose response curve is displayed. The Scatchard plot of 
Bound/Free versus Bound is shown, and both linear and non-linear 
regression methods are used to estimate the affinity constant(s) 
and binding capacity or capacities. This program also calculates 
the ‘parallel-line’ potency estimates for unknowns analyzed at two 
or more different dose levels. (GRA) 


14861 (PB—246224) Radioi y data processing: list- 
ing and documentation. Third edition. Volume II. The logistic 
method and quality control. Rodbard, D.; Faden, V.B.; Hutt, D.M.,; 
Knisley, S. (National Inst. of Child Health and Human Develop- 
ment, Bethesda, Md. (USA)). Sep 1975. 102p. (NIH-RIA—75-3). 
NTIS $5.25. 

Supersedes Rept. No. NIH-RIA—72-2, PB—217367. For 
data on magnetic tape, see PB—246222. See also Volume 1, 
PB—246223. 

The first section of the report consists of listings of com- 
puter programs, operating instructions and sample input-sample 
output for the calculation of the four parameters of a logistic dose 
response curve, Y * (A - D)/(1 [(X/C)]]B) [ D utilizing a 
weighted iterative nonlinear regression. The dose response curve is 
plotted versus the logarithm of dose. Potency estimates and their 
weighted standard errors are obtained for the unknowns and cor- 
rected for sample volume and recovery factors. Unknowns may be 
processed in replicate and/or in blocks. The second section of this 
report consists of listings of computer programs, operating instruc- 
tions and sample input-sample output for the calculation of quality 
control, statistics for assays using an analysis of variance to calcu- 
late both within assay and between assay variance. (GRA) 


(PB—246336) Radioimmunoassay data processing: 
listings and documentation. Third edition. Volumes I and II and 
programs. Faden, V.B.; Robard, D. (National Inst. of Child Health 
and Human Development, Bethesda, Md. (USA)). Sep 1975. 15p. 
(NIH-RIA—75-1a). NTIS $3.50. 

For system on magnetic tape see PB—-246222. 

The new program is written in FORTRAN IV-G, for use on 
the computer facilities at the NIH. It is stored as a load module to 
enable users to ‘LOAD AND GO’. New features include a parallel 
line analysis which is provided whenever unknown samples are 
analyzed at two or more different dose levels, weighted averaging 
of potency estimates, clearer output format and new input options. 
This edition represents considerable revision and expansion of 
previous radioimmunoassay (RIA) data processing packages, in an 
attempt to move somewhat closer to an elusive universally applica- 
ble ‘ideal’. The logic of the program has been reworked extensive- 
ly, in an attempt to simplify and shorten the coding, and certain 
= redundancy and approximations have been eliminated. 
(GRA) 


14863 (PB—248256) Nuclear medicine: a mods pilot study re- 
port. Grant, R.C. (Food and Drug Administration, Rockville, Md. 
(USA)). May 1975. 35p. NTIS $4.00. 

The study presents the general character of nuclear 
medicine being performed at five pilot hospitals between Sep- 








MAR. 31, 1977 


tember 1974 and January 1975. An analysis of the data showed 
that 8,921 nuclear medicine procedures were performed: forty- 
nine percent, brain procedures; 10.8 percent, lung; 9.2 percent, 
liver, 8.8 percent, thyroid; 5.6 percent, bone; and 3.6 percent, kid- 
ney. The procedures were performed on 4,250 patients, 51 percent 
female. —— 25 percent of all the patients were under 
age 30. report also analyses the types of radionuclides ad- 
ministered as well as the equipment used. (GRA) 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 14933 


14864 Bacterioneuston and problem of degradation in surface 
films of substances released into the sea. Tsiban, A.V. 
(State Oceanog ic Inst., Moscow). 793-799 of In Seventh 
international conference on water pollution research. Technical 
papers. Jenkins, S.H. (ed.). Oxford; Pergamon Press Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

This paper describes bacterioneuston and reveals the part it 
plays in the degradation of natural and artificial organic substances 
(oil films). The results of our investigations in the shallow and 
deep-water parts of the Black Sea, in the Sea of Azov, in the 
Caspian Sea, and in the northwestern Pacific waters (Alaska Bay, 
Aleutian Gut) are represented in this paper. More than 4000 sam- 
ples of water and foam were isolated and analysed, near 2000 
strains of marine bacteria were studied. The locations of 
microbiological stations, bacteriological samplers, and the methods 
of investigations were mentioned in the previous monograph and 
eg (Tsiban, 1965, 1970, 1971a, b, 1972, 1973; Krassilnikov et 

Sere. 


14865 Inactivation of poliovirus in sludge. Ward, R.L. 
(Sandia Labs., Albuquerque, NM); Ashley, C.S. Appl. Environ. 
Microbiol.; 31: No. 6, 921-930( Jun 1976). 

The effect of anaerobically digested sludge on poliovirus 
during incubation at temperatures between 28 and 4°C was stu- 
died. Although virus was fully recoverable from sludge, its infec- 
tivity decreased in proportion to the time and temperature of incu- 
bation. The rate ranged from greater than | log per day at 28°C to 
about | log every 5 days at 4°C. The mechanism of inactivation 
was studied at the lower temperature where the sedimentation 
coefficients of most inactivated particles were not detectably 
modified. The ribonucleic acid (RNA) of these particles appeared 
to have been nicked and had an average sedimentation value about 
70 percent that of RNA from infectious virus. Since the specific 
infectivity of RNA from particles recovered from sludge was 
directly proportional to that of the particles from which it was ex- 
tracted, loss of infectivity was probably due to inactivation of 
RNA. Some breakdown was also found in the two largest viral 
proteins of inactivated particles. Thus, the mechanism of inactiva- 
tion may be cleavage of viral proteins followed by nicking of en- 
capsulated RNA. Because no virucidal activity was found in raw 
sludge, this component of digested sludge appears to be a product 
of the digestion process. 


PATHOLOGY 


REFER ALSO TO CITATION(S) 14841 


PHYSIOLOGICAL SYSTEMS 


14866 (COO—3014-17) Blood platelets and coagulation. An- 
nual progress report, June 1, 1975—May 31, 1976. (Johns Hop- 
kins Univ., Baltimore, Md. (USA). School of Medicine). 1976. 
Contract E(11-1)-3014. 16p. Dep. NTIS $3.50. 

The primary emphasis during the past year has been exten- 
sion of seultes of platelet production and demonstration of a hu- 
moral agent (i.e., thrombopoietin) that regulates the production of 
— by me; . | ration of selenomethionine- 

(SeM) into platelets was used to study the effect of partially 
purified fractions of plasma proteins upon platelet production in 
normal mice and rabbits. Significant increases in levels of ™SeM in 
circulating platelets were observed in mice that had received frac- 
tions prepared from the plasma of thrombocytopenic donors, that 
precipitated at (NH,),SO, saturations of 60 to 80% and sub- 
sequently were eluted from DEAE cellulose and Sephadex G-100 
columns under the conditions described. These data suggest that 
thrombopoiesis stimulating factor(s) (thrombopoietin), obtained 
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from rabbits, is present in the plasma of thrombocytopenic donors, 
is not species specific, can be partially purified as described above, 
and can be detected by the production of increased rates of ap- 
pearance of "SeM in the platelets of normal mice. 


14867 Autonomic nerves versus prostaglandins in the control of 
rat and rabbit testicular contractions in vivo and in vitro. 
Hargrove, J.L.; Ellis, L.C. (Utah State Univ., Logan). Biol. 
Reprod.; 14: No. 5, 651-657(Jun 1976). 

The tonus and rate of spontaneous contractions measured in 
vivo from the tunica albuginea of rabbit testes were augmented by 
epinephrine, acetylcholine and prostaglandin (PG)F/sub 2 alpha/. 
Neither reserpine, dibenamine nor atropine decreased autor- 
hythmic contractility. Indomethacin injections ip significantly 
decreased the mean amplitude of testicular contractions. This 
treatment effaced motility in two of eleven preparations. Injections 
of 5,8,11,14-eicosatetraynoic acid (TYA) did not significantly 
decrease the amplitude of contraction. Electrical stimulation of the 
spermatic artery (site of the spermatic nerve) in rabbits and in rats 
failed to alter testicular tonus or motility. The above evidence sug- 
gests that local factors such as PGs may contribute more to 
smooth muscle activity in the tunica albuginea of rabbit testes than 
do autonomic nerves. The rhythmical contractions observed in 
vivo, however, continued in the presence of indomethacin in the 
bathing medium, and may not require stimulation by PGs for their 
origination. Rat testes, unlike rabbit testes, did not contract 
rhythmically in vivo. Isolated rat testes contracted in response to 
administered PGF/2 alpha/, while PGE, abolished the induced con- 
traction. Such modulators of muscular tonus feasibly could alter 
intratesticular pressure for the intact animal. 


TRACER TECHNIQUES 


14868 Distribution of iodine-123-labeled indocyanine green in 
the eye. XVIII. Ansari, A. (Brookhaven National Lab., Upton, 
NY); Lambrecht, R.M.; Packer, S.; Atkins, H.L.; Redvanly, C.S.; 
Wolf, A.P. Invest. Ophthalmol.; 14: No. 10, 780-782(Oct 1975). 

Indocyanine green was excitation labeled with radioactive 
iodine-123 and the distribution of the labeled dye in the eye struc- 
tures of animals was determined. 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 14865 


14869 (PB—250961) Preliminary assessment of suspected car- 
cinogens in drinking water: report to Congress. (Environmental 
Protection Agency, Washington, D.C. (USA). Office of Toxic Sub- 
stances; Chicago Transit Authority, Ill. (USA)). Dec 1975. 107p. 
(EPA—560/4-75/005). NTIS $5.50. 

See also report dated Jun 1975, PB—244415. 

The Report is a compilation of the efforts ongoing in EPA 
to identify the nature and extent of the contamination of the na- 
tion’s drinking water, to determine the possible health effects of 
exposure, and to develop the technically and economically feasible 
means of removing those contaminants of concern. It was prepared 
in response to Section 1442(a)(9) of the Safe Drinking Water Act. 
This Report fulfills the requirements of that Section in that it in- 
cludes recommendations which the interim report of June 1975 
did not include. An Appendix is included in this volume. (GRA) 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 13935, 14878, 14936 


TRACER TECHNIQUES 


(STI/PUB—431) Nuclear techniques in animal produc- 
tion and health. Proceedings series. Proceedings of an international 
symposium on nuclear techniques in animal production and health, 
Vienna, Austria, February 2—6, 1976. (International Atomic Ener- 
gy Agency, Vienna (Austria)). 1976. 579p. (In several languages). 
(CONF-760211—). IAEA $37.00. 

From International symposium on nuclear techniques in 
animal production and health as related to the soil plant system; 
Vienna, Austria (Feb 1976). 

Fifty-three papers were presented on the use of nuclear 
techniques in the following areas of research: minerals in soil- 
plant- animal relations; trace elements in animal nutrition; calcium, 
phosphorus, and magnesium metabolism; protein and nitrogen 
metabolism in ruminants and non-ruminants; control of parasitic 
infections; and animal endocrinology. (HLW) 
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BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


14871 (BNL—21469) INDOSE: program for calculating radiai 
energy deposited due to scattered particles. Varma, M.N.; Meo, J.; 
Kuehner, A.V.; Baum, J.W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). May 1976. Contract E(30-1)-16. 18p. Dep. NTIS 
$3.50. 


A computer program, INDOSE, is described which was used 
to calculate energy deposited as a function of radial distance from 
an ion path for scattered incident particles and scattered target gas 
atoms. Results are given for 2.65 MeV incident ‘He ions and 41.1 
MeV incident '*O ions. 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


14872 (N—75-33663) Some reactions of the hydroxyl adduct 
of adenine. Vanhemmen, J.J. (Rijksverdedigingsorganisatie TNO, 
Rijswijk (Netherlands). Medisch Biologisch Lab. TNO). 1975. 12p. 
(MBL— 1975-8; TDCK—65963 ). NTIS $3.50. 

Subm-Sponsored by Neth. Organ. For the Advan. Of Pure 
Res. (Zwo). 

The chemical reactions of purine derivatives resulting from 
pulse radiolysis were studied. Some reactions of the hydroxyl ad- 
duct of adenine are described and one of these reactions was com- 
pared with similar reactions of hydroxyl adducts of other purine 
derivatives. Evidence is given that in various purines opening of 
the imidazole ring is due to unimolecular rearrangements of the 
hydroxyl adducts. (GRA) 


14873 (N—75-33664) Inactivation of biologically active dna by 
gamma ray induced superoxide radicals and their dismutation 
products singlet molecular oxygen and hydrogen peroxide. Vanhem- 
men, J.J.; Meuling, W.J.A. (Rijksverdedigingsorganisatie TNO, Rij- 
swij ik (Netherlands). Medisch Biologisch Lab. TNO). 1975. 23p. 
(MBL—1975- 10; TDCK—66036). NTIS $3.50. 

The reactivity of gamma ray induced superoxide radicals 
and dismutation products (singlet molecular oxygen and hydrogen 
peroxide) with DNA were studied. Superoxide dismutase, which 
removes superoxide radicals and inhibits the formation of singlet 
oxygen, protects biologically active DNA (OX174 RF) against in- 
activation by ionizing radiation. Catalase, which removes hydrogen 
peroxide, also protects the DNA. Attempts with various chemical 
sources of singlet oxygen to determine whether this species inac- 
tivates DNA did not yield an unequivocal answer. It was concluded 
that a combination of the protonated form of the superoxide radi- 
cal and hydrogen peroxide inactivates DNA. (Author) (GRA) 


14874 Damage and energy deposition in RNase by low-energy 
ions. Johnson, R.E.; Trevisani, E.T. (Univ. of Virginia, Charlot- 
tesville ). Radiat. Res.; 68: No. i, 1-22(Oct 1976). 

Model calculations are made of the cross sections for inac- 
tivation of RNase by low-energy ions (0.2 to 5 keV for protons). 
In comparing to experiments, in which the particles are often 
stopped in the material, the calculated inactivation cross sections 
are averaged over the energy degradation process. A continuous- 
slowing-down model is constructed that includes, to first order, an- 
gular deflections and secondary ions. Comparison i is made between 
different cross section and stopping power descriptions throughout 
the region where energy transfer to the nuclei, through elastic col- 
lisions, and energy transfer to the electrons are both important. It 
is shown that the model employed is useful for making preliminary 
comparisons with experimental data at low energies. The present 
calculations — to account for the principle features of the 
energy dependence of the inactivation cross section for incident 
helium ions but not for incident protons. 


IN MAN 
REFER ALSO TO CITATION(S) 13453 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


14875 (COO— 1671-71) Theory of RBE. Progress report, 1 
January 1976—31 December 1976. Katz, R. (Nebraska Univ., Lin- 


ERA VOL. 2, NO. 6 


coln (USA)). Sep 1976. Contract E(11-1)-1671. 9p. Dep. NTIS 
$3.50. 


Experimental studies of emulsion-processing combinations 
have demonstrated that a range of hittedness, from | to 8-or-more, 
can be achieved with specially processed nuclear research emul- 
sions of the Ilford K series, encompassing the range of supralinear 
response displayed by biological cells. In analogy with the response 
of biological cells to high LET radiations, the processes of ion-kill 
and gamma-kill have been displayed for these emulsions, in that x- 
rays blacken emulsion in circumstances that single alpha-particles, 
or even single fission fragments, leave no visible track. Track 
structure theory and the theory of RBE have been extended to 
these multi-hit detectors. Supralinearity in thermol 
dosimeters has been tentatively identified as due to a population of 
2-or-more hit trapping sites, coexisting with the linear 1-or-more 
hit sites. Inferences from this identification that the response to 
high-LET radiations is linear and that 2-hit sites must display an 
RBE greater than | are consistent with some experimental obser- 
vations. This is a second solid state detector having the capacity to 
mimic the response of biological systems identified from the theory 
of RBE. 


14876 A summary and review of the conference. Elkind, M.M. 
(Argonne National Lab., Ill. (USA)). pp 376-388 of In Cell sur- 
vival after low doses of radiation: theoretical and clinical implica- 
tions. Proceedings of the sixth L.H. Gray conference, held at 
Bedford College, London, 16-21 September 1974. Alper, T. (ed.). 
London; Institute of Physicsand Wiley (1975). 

From 6. L.H. Gray conference; London, UK (16 Sep 1974). 

The summary and review of the conference is covered in 
sections, entitled: historical perspective; the low-dose region 
(mathematical models for survival curves, leading to equations (i) 
for a modified multitarget expression, and (ii) the single-hit/two-hit 
expression); direct measurements, (dealing with the various experi- 
mental approaches to the question of the shape of the initial part 
of the survival curve; a table is presented of examples to illustrate 
the spread of results reported with different cells in vitro, and 
another table contains results for Chinese hamster cells only); sur- 
vival modification and curve shape (biological effects of high-LET 
components of low-LET radiation, effects of oxygen, effect of in- 
tercell contact, effect of AMP level, chemical treatments, effect of 
radiation quality); in vivo data and the initial slope (examples ‘of 
results reported at the conference); discussion and conclusions 
(stressing the breadth of the subject matter from fundamentals to 
relevance-to-man, and discussing critically the significance of the 
initial shape of the survival curve. 





BASIC STUDIES 
REFER ALSO TO CITATION(S) 14908 


RADIATION EFFECTS ON PLANTS 


14877 Production and standing crop of litter and humus in a 
forest exposed to chronic gamma irradiation for twelve years. Ar- 
mentano, T.V.; Woodwell, G.M. (Brookhaven National Lab., 
Upton, NY). Ecology; 57: No. 2, 360-366(Spr 1976). 

Continuous exposure since 1961 of an oak-pine forest at 
Brookhaven National Laboratory to chronic gamma irradiation has 
shown: (1) progressive reduction in litter production from the first 
year through 1965; (2) greater litter production in 1973 compared 
to 1965 at exposure rates below 9 R/day primarily because of the 
prolific sprouting of the oaks, especially Quercus alba; (3) further 
reduction in litter production in intermediate zones (14-49 R/day) 
from 1965 to 1973 as a result of replacement of the forest by a 
Carex pensylvanica mat; (4) increased litter production in the high 
exposure zone (125 R/day) in 1973 as a result of colonization by 
adventive species; (5) reduction in the standing crop of litter by 
1973 at the lowest exposure rate studied (3.5 R/day) although in 
1965 there was no reduction at exposure rates up to 15 R/day; (6) 
decline in humus content at 4.6 R/day and above with the standin 
crop in the Carex zone exceeding that of the shrub and dumeanl 
forest zones of lower exposures. Both further losses and partial 
recovery in the production and storage of organic matter have oc- 
curred since 1965. These changes constitute a portion of the long- 
term response of the forest to chronic disturbance. The pattern of 
response is the result of ecosystem processes that are still not in 
equilibrium with the chronic disturbance and which were not pre- 
dictable from short-term studies, even those spanning as much as 4 


yr. 
APPLICATIONS 


14878 Variability for components of yield induced in soybeans 
by seed treatment with gamma radiation, fission neutrons, and 
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ethylmethane sulfonate. Conger, B.V.; Skinner, L.W.; Skold, L.N. 
(Univ. of Tennessee, Knoxville). Crop Sci.; 16: No. 2, 233- 
236( 1976). 

The variability for individual components of yield in 
soybean [Glycine max (L.) Merr.] induced by seed treatment with 
fission neutrons, gamma radiation, and ethylmethane sulfonate was 
studied. Nine M; populations, including three doses of each mu- 
tagen, were compared with a control for pods/plant, wt/100 seeds, 
and total seed wt/plant. The means for individual yield components 
were not significantly altered by the mutagenic treatments. A com- 
parison of frequency distributions of populations from mutagen- 
treated seed vs. the control revealed differences for certain treat- 
ments. The most effective mutagen for increasing variability of the 
yield components was ethylmethane sulfonate. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 12512, 12531, 14561, 15125 


14879 (AD-A—017507) Laser exposures in the maculas of 
human volunteers. Final report. Wolbarsht, M.L.; Landers, M.B. 
Ill. (Duke Univ., Durham, N.C. (USA). Dept. of Ophthalmology). 
30 Sep 1975. Contract N00014-67-A-0251-0011. 45p. NTIS $4.00. 

Patients whose eyes require enucleation for medical reasons 
were exposed to focused argon laser beams in a regular pattern of 
locations in the eye, especially in the macula, including the fovea. 
The power levels were suprathreshold to just produce instantane- 
ous lesions. The ophthalmoscopic eee of the resultant le- 
sions was correlated with loss of function and with subsequent 
histological examination. An argon laser lesion in the macula may 
have greater functional impairment than a comparable ruby laser 
lesion. In lesions outside the macula the damage is confined to the 
retinal pigment epithelium and adjacent structures. In markedly 
suprathreshold lesions the outer segments of the rods were less 
disturbed than the inner nuclear and plexiform layers. Within the 
macula there are usually two damage locations separated by 
unchanged layers of the retina. In the pigment epithelium in which 
the damage was the same or less than in lesions outside the macu- 
la, there was a larger area of damage in the outer plexiform layer. 
Foveal lesions had greater damage to the fiber layer of Henle 
(outer plexiform layer) than in adjacent areas of the macula at 
comparable power levels. (GRA) 


14880 (AD-A—019797) Predicting safe distances to prevent 
retinal burns from nuclear detonations. Interim report, 
Decl1972—Dec 1974. Richey, E.O.; Lof, N.E. (School of 
Aerospace Medicine, Brooks AFB, Tex. (USA)). Dec 1975. 71p. 
(SAM-TR—75-30). NTIS $4.50. 

The visual effects of chorioretinal burns are discussed, and a 
mathematical model is described for predicting the retinal burns 
threshold distance or safe distance from a low-altitude nuclear 
detonation. Mathematical equations for the model are derived, and 
a Fortran computer program to solve these equations is described. 
Retinal burn threshold distances are predicted and compared to 
experimental data for several nuclear detonations. This program is 
recommended for Air Force use to predict retinal burn safe- 
separation distances for planning purposes. (GRA) 


14881 (AD-A—025027) Terrain effects on tactical 
nuclear radiation environments. Final report, Sep 1974—Jul 1975. 
Albert, T.E.; Straker, E.A.; Graham, D.S.; Gritzner, M.L. (Science 
Applications, Inc., Huntsville, Ala. (USA)). 24 Jul 1975. Contract 
DNA-NWED-QAXN. 106p. (SAI—76-557-HU). NTIS $5.50. 
Effects of terrain on prompt dose to personnel are deter- 
mined from representative tactical nuclear weapons. Terrain fea- 
tures considered include forest cover, topography, and small 
bodies of water. Calculations with both idealized and real topog- 
raphy were performed for a region in Central a. A parame- 
terization of idealized terrain features was derived. (GRA) 


14882 (AD-A—025756) Adjoint Monte Carlo generated radia- 
tion response functions for the B-1 aircraft. Final report. Alex- 
ander, A.J. (Air Force W Lab., Kirtland AFB, N.Mex. 
(USA)). Apr 1976. 53p. (AFWL-TR—76-6). NTIS $4.50. 

The adjoint Monte Carlo radiation transport technique is 
used to calculate radiation response functions for the B-1 aircraft. 
These radiation response functions are given for the neutron dose 
and also for the neutron plus the secondary gamma dose. The 
response functions are given for the head and stomach positions of 
the left front crew member. They can be folded with any angle and 
energy dependent neutron and/or —— ray free field exposure to 
give the radiation dose. The MORSE multigroup, coupled neutron- 
gamma ray, Monte Carlo code is used for the adjoint transport in 
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the B-1 aircraft which is modeled with combinatorial geometry. 
The theory and equations needed to evaluate the coupling — 
ing 


in terms of the statistical weight of the adjunction on the coup 
surface are developed. (GRA) 


14883 (EPA—520/7-76-004) Radiation protection, 1975. An- 
nual EPA review of radiation activities. (Environmental 
Protection Agency, Washington, D.C. (USA). Office of Radiation 
Programs). Jun 1976. 184p. NTIS. 

The EPA, under its Federal Guidance authorities, is respon- 
sible for advising the President on all matters pertaining to radia- 
tion and, through this mechanism, to provide guidance to other 
Federal agencies on radiation protection matters. Highlights are 
presented of significant radiation protection activities of all Federal 
agencies which were completed in 1975, or in which noteworthy 
progress was made during that period, and those events affecting 
members of the public. State or local activities are also presented 
where the effects of those events may be more far-reaching. At the 
Federal level significant strides have been made in reducing un- 
necessary radiation exposure through the efforts of the responsible 
agencies. These efforts have resulted in the promulgation of cer- 
tain standards, criteria and guides. Improved control technologies 
in many areas make it feasible to reduce emissions at a reasonable 
cost to levels below current standards and guides. This report pro- 
vides information on the significant activities leading to the 
establishment of the necessary controls for protection of public 
health and the environment. Radiation protection activities have 
been undertaken in other areas such as medical, occupational and 
consumer product radiation. In the context of radiation protection, 
ancillary activities are included in this report in order to present a 
comprehensive overview of the events that took place in 1975 that 
could have an effect on public health, either directly or indirectly. 
Reports of routine or continuing radiation protection operations 
may be found in publications of the sponsoring Federal agencies, 
as can more detailed information about activities reported in this 
document. A list of some of these reports is included. 


14884 (N—75-32733) Studies relative to the radiosensitivity of 
man: based on retrospective evaluations of therapeutic and ac- 
cidental total-body irradiation. Final report. Ricks, R.C.; Lush- 
baugh, C.C. (comps.). (Oak Ridge Associated Universities, Inc., 
Tenn. (USA). Medical Div.). 1974. Contract E(40-1)-GEN-33. 
229p. (NASA-CR— 144439). Dep. NTIS $8.00. 

Data from human radiation accident victims, patients un- 
dergoing therapeutic whole-body irradiation, and astronauts during 
space flight are reviewed for radiation dose response relationships. 
The effects of whole-body irradiation at various doses and dose 
rates on the hematopoietic system, response to physiological stress, 
and gastrointestinal side effects were related to man’s ability to 
repair radiation damage. Methods used for the evaluation of the 
physiological response to irradiation are discussed. Simultaneous 
studies of the hemic responses of mice and humans to the same 
low dose rate and daily doses showed a threefold greater radiation 
resistance of mice over man. (CH) 


(N—76-16746) Nuclear emulsion measurements of the 
astronauts’ radiation exposures on Skylab missions 2, 3, and 4. 
Schaefer, H.J.; Sullivan, J.J. (Naval Aerospace Medical Research 
Lab., Pensacola, Fla. (USA)). 10 Dec 1975. 17p. (NASA- 
CR—147436;NAMRL— 1220). NTIS $3.50. 

On the Skylab missions, Ilford G.5 and K.2 emulsions were 
flown as part of passive dosimeter packs carried by the astronauts 
on their wrists. Due to the long mission times, latent image fading 
and track crowing imposed limitations on a quantitative track and 
grain count analysis. For Skylab 2, the complete proton energy 
spectrum was determined within reasonable error limits. A com- 
bined mission dose equivalent of 2,490 millirems from protons, tis- 
sue stars and neutrons was measured on Skylab 2. A stationary 
emulsion stack, kept in a film vault drawer on the same mission, 
displayed a highly structured directional distribution of the fluence 
of low-energy protons (enders) reflecting the local shield distribu- 
tion. On the 59 and 84-day mission 3 and 4, G.5 emulsions had to 
be cut on the microtome to 5-7 microns for microscopic examina- 
tion. Even so, the short track segments in such thin layers 

luded a statistically reliable grain count analysis. However, the 
k2 emulsions still allowed accurate proton ender counts without 
special provisions. (GRA) 


14886 (N—76-17180) Radiation environment and hazards for 
a geosynchronous space station. Wright, J.J.; Fishman, G.J. 
(National Aeronautics and _ Administration, Huntsville, Ala. 
(USA). George C. Marshall Space Flight Center). Feb 1976. 34p. 
(NASA-TM-X—64983). NTIS $4.00. 

An evaluation was made of the potential radiation hazards 
to the crew and equipment of a geosynchronous space station. Tis- 
sue dose rates for electron, bremsstrahlung, galactic cosmic rays, 
and solar proton events are included for parking longitudes of 110 
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and 290 degrees at orbit inclinations of 0, 30, and 45 degrees. 
(Author) (GRA) 


14887 (PB—246225) Use of electron linear accelerators in 
medical radiation therapy. Overview report No. 1. physical charac- 
teristics. Technical report. (Safety Sciences, San Diego, Calif. 
(USA)). Sep 1974. Contract PHS-223-74-6211. 159p. NTIS $6.75. 

See also report no. 2, PB—246226. 

The report is the first of a series of four overview reports 
prepared during the course of study regarding the use of electron 
linear accelerators in radiation therapy. The purpose of the study 
was to provide a data base which will assist BRH to decide 
whether the development of a performance standard concerning 
the radiation safety of medical linear accelerators is necessary, and 
if so, the priority which should be assigned to such a standard. The 
purpose of this report is to present an overview of the physical 
characteristics of electron linear accelerators used in medical 
radiation therapy. Particular attention is given to those physical 
characteristics and performance parameters which are related to 
delivery of a useful properly controlled prescription dose of radia- 
tion to the patient and to delivery of a potentially harmful dose of 
radiation to the patient, machine operator or others in the vicinity 
of the accelerator. (GRA) 


14888 (PB—246226) Use of electron linear accelerators in 
medical radiation therapy. Overview report No. 2. Market and use 
characteristics: current status and future trends. Technical report. 
(Safety Sciences, San Diego, Calif. (USA)). Jan 1975. Contract 
PHS-223-74-6211. 176p. NTIS $7.50. 

See also report No. 1, PB—246225 and report no. 3, 
PB—246227. 

The report presents an overview of the market and use 
characteristics of electron linear accelerators used in medical 
radiation therapy (medical linacs). The first report in this series 
comprises an overview of the physical characteristics of medical 
linacs, with particular emphasis on those characteristics associated 
with delivery of a useful properly controlled prescription dose of 
radiation to the patient and with possible delivery of a potentially 
harmful dose of radiation to the patient, machine operators or 
others in the vicinity of the accelerator. Later reports provide 
overviews of the accident history; and regulations, standards, and 
guidelines. (GRA) 


14889 (PB—246227) Use of electron linear accelerators in 
medical radiation therapy. Overview report No. 3. Accident history. 
Technical report. (Safety Sciences, San Diego, Calif. (USA)). May 
1975. Contract PHS-223-74-6211. 58p. NTIS $4.50. 

See also report No. 2, PB—246226 and report No. 4, 
PB—246228. 

The report is the third in a series of overview reports 
prepared during the course of a study regarding the use of electron 
linear accelerators in radiation therapy. The purpose of this report 
is to present an overview of the radiation accident history of elec- 
tron linear accelerators used in medical radiation therapy (medical 
linacs). The first and second reports in this series present over- 
views of: the physical characteristics of medical linacs; the market 
and use characteristics of medical linacs; current status and future 
trends. The final report provides an overview of regulations, stan- 
dards, and guidelines which control the use of electron linear ac- 
celerators in medical radiation therapy. (GRA) 


14890 (PB—246228) Use of electron linear accelerators in 
medical radiation therapy. Overview report No. 4. regulations, stan- 
dards and guidelines. Technical report. (Safety Sciences, San 
Diego, Calif. (USA)). Jun 1975. Contract PHS-223-74-6211. 65p. 
NTIS $4.50. 

See also report No. 3, PB—246227. 

The report is the last in a series of four overview reports 
prepared during the course of a study regarding the use of electron 
linear accelerators in radiation therapy. This report presents an 
overview of the regulations, standards, and guidelines which cur- 
rently affect the design and use of electron linear accelerators in 
medical radiation therapy in the United States. General regula- 
tions, standards and guidelines for radiation safety, which affect 
accelerator design and use, are discussed, but more specific atten- 
tion is given to control mechanism which are related to the 
delivery of a useful properly controlled prescription dose of radia- 
tion to the patient and to minimizing the possibility of the delivery 
of a potentially harmful dose of radiation to the patient, machine 
operators, or others in the vicinity of the accelerator. (GRA) 


14891 (PB—246642) Public health implications of radiolu- 
minous materials. Moghissi, A.A.; Carter, M.W. (Georgia Inst. of 
Tech., Atlanta (USA). Office of Interdisciplinary Programs). Jul 
1975. Contract FDA-233-74-6091. 54p. NTIS $4.50. 

The safety, efficacy, and relative merits of radium, tritium, 
and promethium in radioluminous materials, particularly as used in 
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the dial paint of timepieces and instruments, were evaluated. The 
reduced use of radium in recent years is reflected in estimates of 
the population dose for 1973--3600 person-rem from 24 million 
tritium watches versus 2500 person-rem from 8.4 million radium 
clocks. Had radium still been used in watches, the dose could have 
been significantly higher. No reliable data are available on the ac- 
tivity of promethium used for this purpose. Assuming a minimum 
dose of 6100 person-rem from all these radionuclides, an average 
of 0.03 mrem/year is estimated for the U.S. population. Because of 
the unavoidable radiation hazard, it is recommended that radium 
no longer be used in radioluminous materials. Furthermore, the 
‘frivolous’ use of other radionuclides for this purpose should be 
discouraged. (GRA) 


14892 (PB—246674) Nashville dental project: an educational 
approach for voluntary improvement of radiographic practice. 
Technical report. Crabtree, C.L.; Johnson, O.N.; Gibbs, S.J. Jul 
1975. 65p. (DHEW/FDA—76-8011). NTIS $4.50. 

Survey data were collected on 110 x-ray units (72 dental of- 
fices) in Nashville, Tennessee in 1972. Dental consultants visited 
the offices two months later to present the survey findings and 
demonstrate needed improvements in radiographic practice. In 
1973, a followup survey was conducted to determine the effective- 
ness of the consultation visits. Mean exposure per film was 542 
mR in 1972 and 340 mR in 1973. Machines with large workloads 
generally had the lowest skin exposure per film. When weighted by 
workload, average exposures were 472 mR/film in 1972 and 311 
mR/film in 1973. Thus, the study indicated the effectiveness of an 
educational approach to reducing unnecessary radiation. (GRA) 


14893 (PB—246837) Suggested optimum survey procedures 
for diagnostic x-ray equipment. (Nationwide Evaluation of X-Ray 
Trends Task Force (USA)). Jul 1975. 113p. NTIS $5.50. 

The manual contains survey procedures to test medical and 
dental x-ray machines for radiation safety in general and specifi- 
cally for CSG regulations (Council of State Governments). (GRA) 


14894 (PB—247899) The use of iodine-125 for interstitial im- 
plants. Final report 1968-1971. Hilaris, B.S.; Holt, G.J.; St. Ger- 
main, J. (Memorial Hospital for Cancer and Allied Diseases, New 
York (USA)). Nov 1975. 44p. NTIS $4.00. 

See also PB-209 700. 

The use of iodine-125 seeds for the implant irradiation of 
malignant tumors was investigated in terms of efficacy and 
radiological safety. Studies over a 3-year period at the Memorial 
Hospital for Cancer and Allied Diseases in New York were sup- 
ported by the Bureau of Radiological Health. The final report in- 
dicates that iodine-125 is a satisfactory substitute for the high 
energy gamma emitters used in interstitial irradiation. Tumor doses 
of 16,000 rads were tolerated without undesirable early side effects 
Methods for routine calibration of seeds and determination of dose 
distribution within patients were developed. A theoretical value for 
the absorbed dose constant of iodine-125 was computed. (GRA) 


14895 (SRL—76004) Safety analysis of doubly encapsulated 
*32Cf medical sources, Model TALC-PC. Boulogne, A.R. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Aug 1976. Contract E(07-2)-1. 13p. Dep. NTIS $3.50. 

This document describes the doubly encapsulated **Cf 
neutron sources prepared for use in remote afterloading cancer 
brachytherapy. These neutron sources are classed as special form 
radioactive material and as such must meet certain Regulations 
prescribed by the U.S. Department of Transportation. This docu- 
ment describes the tests that have been performed and shows that 
this group of medical sources does meet the applicable DOT Regu- 
lations. The doubly encapsulated neutron sources are fabricated by 
the Savannah River Laboratory and are loaned by the U.S. Energy 
Research and Development Administration under contract agree- 
ment to medical organizations for evaluation of **Cf in the treat- 
ment of cancer. 


14896 Cytogenetic investigation in a Brazilian population living 
in an area of high natural radioactivity. Barcinski, M.A.; Abreu, 
M.C.A.; de Almeida, J.C.C.; Naya, J.M.; Fonseca, L.G.; Castro, 
L.E. (Inst. of Biophysics, Rio de Janeiro). Am. J. Hum. Genet.; 27: 
No. 6, 802-806( 1975). 

A cytogenetic survey is presented of the inhabitants from 
Guarapari, a small village on the coast of the state of Espirito 
Santo, Brazil, who live permanently exposed to high levels of 
radiation. The survey was performed in order to detect possible 
biological effects of chronic natural radiation exposure. An in- 
crease in the total number of chromosomal aberrations was found 
A = inhabitants of Guarapari, compared to a control group. 
( ) 


14897 Carcinogenesis by ionizing radiation and lessons for 
other pollutants. Mole, R.H. (Medical Research Council, Harwell, 
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ical rspectives. Nygaard, O.F. (ed.). New York; 
Academic Pouen, tas. (1975). os 

From 5. international radiation research congress meeting; 
Seattle, Washington, USA (14 Jul 1974). 

See CONF-740715—. 

The subject of ionizing radiations and carcinogenesis is 
discussed under the following topics: the nature of cancer; ionizing 
radiation as a carcinogen; carcinogenesis by low levels of exposure; 
latent period; the variety of the carcinogenic transformation; dose- 
response relationships and cell sterilization; and carcinogenesis in 
vivo-age and sensitivity to radiation. The author concludes that for 
a number of reasons ionizing radiation is of quite basic importance 
in the search for a fuller understanding of the process of car- 
cinogenesis. (ERB) 


14898 Future radiological loads due to nuclear facilities in the 
catchment-basin of the Upper Rhine. Pt. 2. Loads by the water 
path. Schueckler, M.; Kalckbrenner, R.; Bayer, A. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). pp 723-726 of In Reactor 
conference, Duesseldorf, 30.3.-.2.4.1976. Section 3: Design, con- 
struction and operation of nuclear power plants and their com- 
ponents. Eggenstein-Leopoldshafen, F.R. Germany; ZAED (1976). 
(In German) 

titi From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

). 
3 figs.; 3 tabs.; 7 refs. Short communication only. 


Eng.). pp 860-868 of In Radiation research. Biomedical, chemical, 
and phys 


14899 Bases for standards and regulations. Morgan, K.Z. 
(Georgia Inst. of Tech., Atlanta). pp 276-297 of In Environmental 
impact of nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; 
Pergamon Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: historical review of ex- 
posure of man to ionizing radiation; recommendations of the NCR 
and ICRP; nomenclature and classification of radiation standards; 
evolution of indices of radiation risk or permissible exposure; data 
used as the basis of standards; and linear vs. threshold hypothesis 
as a basis of standards. (HLW) 


14900 Concept of '’as low as ble’’ and balancing the 
benefits against the risks. Rogers, L. (U.S. Atomic Energy Commis- 
sion, Washington, DC). pp 298-312 of In Environmental impact of 
nuclear power plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon 
Press, Inc. (1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: background on radia- 
tion protection standards; and an excerpt from ICRP publication 
22 including the basis of the Commission's recommendations; the 
practical application of paragraph 52 of publication 9; conclusions; 
and explanation of terms. (HLW) 


VERTEBRATES 
REFER ALSO TO CITATION(S) 14884 


(AD-A—019359) Non-thermal hazards of exposures to 

fields. Microwave studies. Final report, 1 Mar 

1969—30 Nov 1974. Mickey, G.H.; Heller, J.H.; Snyder, E. (New 

England Inst., Inc., Ridgefield, Conn. (USA)). Jul 1975. Contract 
NO00014-69-C-0176. Sip. NTIS $4.50. 


The studies reported include cytogenetic and genetic tests in 


vitro and in vivo. Human lymphocyte cultures and Chinese ham- 
sters and Drosophila tissue cultures of lung, bone narrow, lympho- 
cytes, germ cells, corneal epithelium, hair follicle cells and brain 
cells were studied. The hamsters and Drosophila were irradiated in 
vivo as well. These studies were undertaken to determine effects of 
radio frequencies (15-40 MHz) and microwaves (X and K band) 
on the integrity of the genetic system. Radio frequencies in the 
range of 15-40 MHz were significantly effective in inhibiting mito- 
sis and in producing chromosome abnormalities in human lympho- 
cytes and Chinese hamster lung cells in culture. Significant in- 
creases in chromosome abnormalities occurred following irradia- 
tion at 21, 25 and 40 MHz. In vivo treatment of Chinese hamster 
bone marrow and testicular cells at 20, 25, 30 and 35 MHz for | 
to 9 days induced significant increases of aneuploid and polyploid 
cells, but very few chromosome breaks. Corneal epithelium hair 
follicle cells were negative. Brain cells of Drosophila larvae also 
showed no evidence of nondisjunction at these frequencies. (GRA) 
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14902 (AD-A—022772) Functional assessment of laser ir- 
radiation. Final report, 24 May 1971—31 Aug 1974. Robbins, 
D.O. (Eye Research Foundation, Bethesda, Md. (USA)). Aug 
1974. Contract DAAA25-71-C-0497. 40p. NTIS $4.00. 
A method for eliciting voluntary fixate on a Landolt test tar- 

get in an awake, task-oriented rhesus monkey is described. Durin 
ixation, the subject was exposed to a 100 msec laser flash whic 
———— a spot size of 150 micrometer centered on the fovea. 
oveal exposure was triggered by the subject's correct detection of 
threshold targets presented under maximum photopic conditions 
and were produced by aligning a laser beam such that it was coaxi- 
al with the discriminanda in a Landolt ring. Immediate following 
exposure, a rapid technique for the measurement of visual acuity 
was used to assess functional degradation. The results demon- 
strated that foveal exposures produced an immediate acuity deficit 
of from 40 to 60 percent in visual performance and that this max- 
imum deficit was independent of exposure power. Total recovery 
time and the duration of the maximum deficit were monotonically 
related to exposure power up to the threshold for permanent func- 
tional damage. A permanent functional deficit was produced with 
the second of two exposures at 11 mW in one subject. Implications 
for accidental human exposures are presented. (Author) (GRA) 


14903 (AD-A—024939) Microwave exposure facility: multiple 
animal exposure at equal power density. Scientific report. Oliva, 
S.A.; Catravas, G.N. (Armed Forces Radiobiology Research Inst., 
Bethesda, Md. (USA)). Apr 1976. 26p. (AFRRI-SR—76-12). 
NTIS $4.00. 

A microwave irradiation facility for multiple animals is 
described. A feature of the facility is that the natural radiation 
characteristics of the microwave field are utilized to ensure that 
each animal in the array receives an equal exposure. Also, the 
animals are separated sufficiently to ensure minimum interactions 
between animals due to microwave reflections. Cages of sufficient 
microwave transparency to minimize microwave reflections are in- 
corporated in the facility. Overall, the facility provides equal expo- 
sure to all animals to within + or - 15 percent. (Author) (GRA) 


14904 (AD-A—025082) Contribution of granulocytopenia to 
endotoxin sensitivity of mice irradiated or undergoing graft versus 
host disease. Scientific report. Walker, R.I.; Sheil, J.M. (Armed 
Forces Radiobiology Research Inst., Bethesda, Md. (USA)). Apr 
1976. 20p. (AFRRLSR_76-13). NTIS $3.50. 

Animals compromised by irradiation or graft versus host dis- 
ease (GVHD) are highly sensitive to endotoxin (ET). In order to 
determine the causes of the increase in sensitivity in compromised 
mice, we studied alterations of hepatic (central) and blood-borne 
(peripheral) ET clearance processes. Male B6CBF1 mice were ir- 
radiated bilaterally with 1000 rads Co60 at 45 rads per minute. 
Mice destined to undergo GVHD received 5,000,000 CBA spleen 
cells i.v. within 4 hours after irradiation. Increased sensitivity to 
ET, as determined by mortality, occurs shortly after irradiation and 
correlates with granulocytopenia and thrombocytopenia rather 
than with impairmant of liver function. It was also found that in- 
testinal ET contributes to mortality of granulocytopenic-thrombo- 
cytopenic mice. This was supported by the observation that bac- 
teriologically decontaminated, irradiated animals were 10 times 
more resistant to challenge with ET than were conventional 
animals. Thus, an important aspect of increased sensitivity to ET, 
in compromised mice is defective peripheral clearance. (GRA) 


14905 (COO— 3426-13) Experimental ecology of selected ver- 
tebrate Final report. Hartman, R.T.; Graybill, D.L. 
(Pittsburgh Univ., Pa. (USA)). Aug 1976. Contract E(11-1)-3426. 
24p. Dep. NTIS $3.50. 
This report summarizes the results of a long term (1960 to 
1973) study designed to determine the suitability of various ver- 
tebrate species for experimental radioecology, to determine their 
individual and population characteristics under natural conditions, 
and to utilize these characteristics to gauge the effects of sub-lethal 
doses of gamma radiation. The study focused on free ranging 
pulations of Tamias striatus in northwestern Pennsylvania and 
Geanenes talpoides in northwestern Wyoming. Results of the 
study were collated with those of a concurrent and cooperative 
study of populations of Tamias striatus in southern Vermont. 
Major achievements of the study included: the discovery that sin- 
gle insults of 200 R and 400 R of gamma radiation decreased the 
rate of disappearance of individuals from populations of Tamias 
striatus and Thomomys talpoides so treated, and resulted in a 
reduction in home range size in a population of Tamias striatus in 
which the average range of males was quite large; the construction 
and analysis of life tables which were based on more than 80,000 
captures of Tamias striatus and Thomomys talpoides; and the con- 
struction and analysis of correlation coefficients relating annual 
mast production and Tamias striatus population parameters for 26 
annual cycle/population combinations. 
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14906 (JPRS—65859) Histochemistry of serotonin of skeletal 
muscles exposed to pulsed 
lated from Arkh. Anat., Gistol. Embriol.; 
853701974( 1974). 7p. NTIS $3.50. 

The report contains a study of changes in serotonin content 
of skeletal muscles of experimental animals exposed to pulsed elec- 
(GRA) fields that are finding increasing application in indus- 


magnetic fields. Merkulova, L.M. Trans- 
67: No. 10, 82- 


14907 (ORNL—5195) Biology Division annual progress report 
for period ending June 30, 1976. Storer, J.B.; Carson, S.F. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W-7405- 
ENG-26. 243p. Dep. NTIS $8.00. 

Separate abstracts were prepared for the three sections of 
the report. (HLW) 


14908 (ORNL—S5195, pp 2-91) Mutagenesis and Teratogenesis 
Section. Nov 1976. 

In Biology Division annual progress report for period ending 
June 30, 1976. 

Progress is reported on research with mice in the areas of 
radioinduced and chemical mutagenesis, cytologic studies, radia- 
tion effects on DNA synthesis, radiation effects on germ cells, mu- 
tagenicity of coal-conversion products, and others. Research on 
Drosophila was concerned with mutagenesis and genetics of 
nucleases. Studies were conducted on hamster cells with regard to 
cytotoxicity and mutagenicity of alkylating agents, modification of 
the microtubule system, protein kinase activity, and others. 
Research on bacteria was concerned with effects of x radiation on 
bacteriophage of Haemophilus influenzae, x-ray induced DNA 
polymerase I-directed repair synthesis in Escherichia coli, transfor- 
mation by DNA polymerase II in Bacillus subtilis, and others. 
Research on xenopus laevis was conducted in the areas of calcium- 
induced cleavage of oocytes, yolk degradation in explants, and 
others. (HLW) 


14909 (ORNL—5195, pp 138-210) Cancer and Toxicology 
Section. Nov 1976. 

In Biology Division annual progress report for period ending 
June 30, 1976. 

Progress is reported on research with mice in regard to the 
following studies: effects of butylated hydroxytoluene, diethyl- 
nitrosamine, and x rays during tumorigenesis; late somatic effects 
of ionizing radiation as a function of dose; resistance of germfree 
athymic mice to hydrocarbon skin carcinogenesis; metabolism of 
7,12-dimethylbenz [a] anthracene in skin homogenates; flow 
microfluorometric analysis of cells infected with murine leukemia; 
biological role of ether lipids in growth and neoplasia; changes in 
mitotic index of megakaryocytes after acute thrombocytopenia; up- 
take of RNA by cultured embryonic cells, and others. Studies were 
also conducted on soybean lectins in vivo; development of 
tolerance in hamsters to lethal doses of an oxidant air pollutant; 
use of immune guinea pigs for study of cellular immune com- 
petence; and isolation of fetal antigens in human leukemia. (HLW) 


14910 (AD-A—021715) Research report from military 
medicine (investigations using chemical radioprotective agents on 
mammals). Messerschmidt, O.; Verspohl, F. 17 Feb 1976. Transla- 
tion of report from Academy of Sanitation and Health of the 
Armed Forces, Dept. for Research and Science, Special Field for 
Radiobiology (West Germany), 21 p., Feb 1975. (USAMIIA- 
K—6182). 21p. NTIS $3.50. 

The ssoeunshainin qualities of the compounds WR 2721 
(s-2-(3 rop 9) ethylphosphorothioic acid) and WR 
2823 (S-2-(3- -Aminopropylamino) amylphosphorothioic acid) were 
tested in female mice. WR 2721 revealed high effectiveness after 
prophylactic i.p. application, the DRF (dose reduction factor) 
being 2.4. The prophylactic application of WR 2823, however, 
resulted in a DRF of 2.0. WR 2721 has also been tested in mice 
after combined injuries (whole-body irradiation and open skin 
wound). The radioprotective effect was nearly as good as after ir- 
radiation only, the DRF being 2.3. (Author) (GRA) 


14911 (AD-A—022215) Investigation on pathogenesis and 
therapy of compound injuries. Maurer, G. Mar 1976. Translation 
of Untersuchungen ueber Pathogenese und Therapie von Kombina- 
tionsschaden, Munich, 1975, 73p. (USAMIIA-K—6183). 55p. 
NTIS $4.50. 

It has been shown in previous investigations that irradiation 
of NMRI-mice induced profound changes in the protein composi- 
tion of blood serum, when an additional open skin wound was in- 
flicted on the animals after irradiation. The degree of change, i.e., 
decrease of albumin and alpha-|-globulin levels and increase of the 
alpha-2- and betaglobulin levels is clearly correlated with lethality. 
If the skin lesions are sewed up 15 minutes or 3 hours after opera- 
tion, however, the serum protein changes are not so distinct and 
mortality declines. Based on these results it is postulated that the 
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protein (albumin) loss with tissue fluids from wounds is greater if 
the organism was irradiated previously The increase of the alpha-2- 
and betaglobulins could be a compensatory mechanism of balanc- 
— loss and to normalize the fluid qualities of serum. 


14912 Response of the Sertoli cell and stem germ cell to Co y- 
radiation (dose and dose rate) in testes of immature rats. Erickson, 
B.H.; Blend, M.J. (Comparative Animal Research Lab., Oak 
Ridge, TN). Biol. Reprod.; 14: No. 5, 641-650(Jun 1976). 

Gamma-radiation effects (dose and dose rate) on the Sertoli 
cells and stem cells of the germinal line in immature rat testes 
were examined. Prior to Day 4 of postnatal development, the 
gonocyte or primitive germ cell was the most radiosensitive cell in 
the testis. From Day 4 to approximately Day 15 the Sertoli cell 
was the most critical element, and thereafter the stem cell was of 
first importance. A dose of 100 rads irreversibly reduced the 
number of Sertoli cells to 63 percent of control. Of the ages tested 
beyond Day 2, the 9-day testis was most severely affected. It was 
estimated that a dose of 400 rads would reduce sperm output of 
the 9-day testis to 21 percent of control. After Day 4 and prior to 
Day 20, 300 rads produced a permanent decrement in the stem- 
cell population. Six hundred rads are required to produce this ef- 
fect in the adult. Dose rate was an important mediator of the 
radioresponse of both Sertoli and germ cells. 


14913 Interaction of hyperthermia with fast neutrons or x rays 
on local tumor response. Hahn, E.W.; Canada, T.R.; Alfieri, A.A.; 
McDonald, J.C. (Sloan-Kettering Cancer Center, New York). 
Radiat. Res.; 68: No. 1, 39-56(Oct 1976). 

Studies were carried out to examine the interactions of local 
tumor hyperthermia (LTH) with single and multiple doses of fast 
neutrons as compared to x rays and to gain further information on 
the possible mechanisms involved in the radiosensitization of 
tumor tissues. Ridgway osteogenic sarcomas, (1.0 +- 0.1 cm 
average diameter) grown in both AKR/Jax and AKD,F,/Jax male 
mice were exposed to single and multiple doses of x irradiation or 
cyclotron-produced neutrons (En approximately 3.5 MeV) alone 
or in combination with LTH (42.5 +- 0.5°C for 15 min). 
Hyperthermia alone produced a transitory retardation in tumor 
growth. The RBE of single doses of neutrons alone ranged from 
2.6 to 30 depending on the endpoint observed. LTH did not ap- 
preciably increase the effectiveness of single or multiple doses of 
neutrons. The effect of a single dose of x rays was enhanced by a 
value ranging from 1.4 to 1.6 and with multiple doses of x rays the 
radiation enhancement factor (REF) for LTH ranged from 2.2 to 
2.4. The increased killing effect on tumor cells, as a result of x 
rays combined with heat, probably represents heat-induced inhibi- 
tion of tumor cell repair and increased radiosensitivity of the 
hypoxic cell compartment. On this basis hyperthermia when used 
in combination with fast neutrons and possibly other high-LET 
radiation thus offers no added advantage to local tumor control. 


14914 Relative contribution of target cell disturbances and im- 
munosuppression in radiation leukemogenesis: model studies with 
exogenous virus. Yuhas, J.M.; Pazmino, N.H. (Univ. of New Mex- 
ico, Albuquerque). Radiat. Res.; 68: No. 1, 104-114(Oct 1976). 
The effects of preirradiation on the sensitivity of adult 
BALB/c mice to the leukemogenic and sarcomagenic effects of 
MSV/MLV have been studied. Chronic radiation (392 rad at 28 
rad/day) induces a transient enhanced sensitivity to the leu- 
kemogenic effects of MLV, which disappears between 2 and 6 
months after exposure. Acute irradiation (392 rad at 41 rad/min) 
decreases sensitivity to the leukemogenic effects of MSV/MLV 
below that of unirradiated mice and this decrease persists through 
6 months’ postexposure. Conversely, acute irradiation enhances 
sensitivity to the sarcomagenic effects of MSV/MLV. Both of these 
effects of acute irradiation can be reversed by addition of immu- 
nostimulants such as poly(Am). It is proposed that enhanced sen- 
sitivity to leukemogenesis is a reflection of lymphoid hyperplasia 
while decreased sensitivity reflects lymphoid depletion. In contrast, 
enhanced sensitivity to sarcomagenesis is a reflection of lymphoid 
depletion, while increased resistance reflects lymphoid hyperplasia. 


14915 Influence of dose and dose rate on the incidence of 

disease in RFM mice after neutron irradiation. Ullrich, 
R.L.; Jernigan, M.C.; Cosgrove, G.W.; Satterfield, L.C.; Bowles, 
N.D.; Storer, J.B. (Oak Ridge National Lab., TN). Radiat. Res.; 
68: No. 1, 115-131(Oct 1976). 

The influence of dose and dose rate on tumorigenicity after 
neutron irradiation was investigated in female RFM mice exposed 
to various doses of neutrons at dose rates of 5 and 25 rad/min or | 
rad/day. Comparison of neutron irradiation with acute gamma ir- 
radiation showed that tumors were induced more effectively with 
neutrons than with gamma rays, particularly at low doses. Linear 
relationships were obtained at both dose rates for thymic 
lymphoma induction after neutron irradiation, while a dose- 
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squared relationship was obtained for gamma rays. At low doses 
little doseorate dependence was seen with neutrons, while at the 
highest doses the low dose rate was more effective. An increased 
incidence of lung adenomas was seen after neutron irradiation with 
doses as low as 20 rad, while the incidence after gamma-ray ir- 
radiation decreased with increased dose except at approximately 
300 rad. In spite of the apparent sensitivity, the neutron 
dose—response curve for lung tumors was not linear. Neutron ir- 
radiation at low dose rates appeared to induce thymic lymphomas 
and possibly lung adenomas more efficiently than irradiation at 
high dose rates, but was less effective than high dose rates in in- 
ducing ovarian and pituitary tumors. Both the importance of a 
more complete understanding of dose and dose-rate relationships 
(particularly in the low dose range) and the need for examination 
of the basis of such relationships are discussed. 


14916 Late effects of “Co y radiation on the bovine oocyte as 
reflected by oocyte survival, follicular development, and reproduc- 
tive performance. Erickson, B.H.; Reynolds, R.A.; Murphree, R.L. 
(Comparative Animal Research Lab., Oak Ridge, TN). Radiat. 
Res.; 68: No. 1, 132-137(Oct 1976). 

Long-term effects of ionizing radiation on the oocyte of a 
long-lived mammal have not been determined. Therefore, 280 15- 
to 18-month-old grade Herefords were partitioned among five 
groups and irradiated with either 0, 200, 300, 400, or 300 + 300 
(55 days between fractions) R of “Co y radiation at exposure 
rates of 0.69 or 0.78 R/min. Dose to the ovaries was 37 +- 3 per- 
cent of the dose measured in air. Germ cell effects were assessed 
in the survivors through (1) counts of germ cells and follicles in 
serially sectioned ovaries, (2) incidence of ovarian abnormalities, 
and (3) reproductive performance. Neither germ cell nor follicular 
counts were significantly affected by irradiation (P greater than 
0.05). Incidence of ovarian abnormalities was not altered nor was 
reproductive performance or quality of offspring. It was concluded, 
therefore, that a near lethal postpuberally applied dose of y radia- 
re —_— not affect the reproductive capacity of the bovine 
emale. 


14917 Induced trai of amino acids in rat liver after 
whole-body y irradiation. Flory, W.; Neuhaus, O.W. (Univ. of 
South Dakota, Vermillion). Radiat. Res.; 68: No. 1, 138-147(Oct 
1976). 

Whole-body exposure of rats to y radiation stimulates a 
Na*-dependent, active transport of certain amino acids in the liver. 
This phenomenon has been examined further using kinetic studies 
and the transport of various model and natural amino acids in 
Na*- and Na*-free media. Kinetic studies established the V/sub 
max/ for AIB transport in livers of irradiated rats to be 42.3 +- 5.2 
pumol/ml hr-' compared with 19.5 +- 2.9 for liver slices from nor- 
mal (unirradiated) rats. Irradiation had no effect on AIB transport 
in the absence of Na*. The transport of BCH (2-aminobicyclo 
(2,2,1) heptane-2-carboxylic acid) both in vivo and in vitro, was 
not affected by irradiation, indicating that the L transport 
mechanism was not influenced. Cycloleucine and L-methionine, 
both transported by the A and L systems, were increased following 
whole-body irradiation; stimulation was observed only in the 
presence of Na*. Phenylalanine, leucine, and histidine which 
showed considerable Na*-dependent transport were not stimulated. 
Methionine competitively inhibited all of the Na*-dependent AIB 
transport in liver slices from normal and irradiated rats. On the 
other hand, AIB only inhibited the stimulated transport of 
methionine. Although radiation-inducible transport of certain 
amino acids in rat liver is a Na*-dependent process, there exist 
both Na*-independent and Na*-dependent systems that are not af- 
fected. 


INVERTEBRATES 


14918 Heterozygous effects of irradiated chromosomes on via- 
bility ila melanogaster. Simmons, M.J. (Univ. of Wiscon- 
sin, Madison). Genetics; 84: No. 2, 353-374(Oct 1976). 

Two large experiments were conducted in order to evaluate 
the heterozygous effects of irradiated chromosomes on viability. 
Mutations were accumulated on several hundred second 
chromosomes by delivering doses of 2,500R over either two or 
four generations for total x-ray exposures of 5,000R or 10,000R. 
Chromosomes treated with 5,000R were screened for lethals after 
the first treatment, and surviving nonlethals were used to generate 
families of fully treated chromosomes. The members of these fami- 
lies shared the effects of the first irradiation, but differed with 
respect to those of the second. The chromosomes treated with 
10,000R were not grouped into families since mutations were ac- 
cumulated independently on each chromosome in that experiment. 
Heterozygous effects on viability of the irradiated chromosomes 
were tested in both isogenic (homozygous) and nonisogenic 
(heterozygous) genetic backgrounds. In conjunction with these 
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tests, homozygous viabilities were determined by the marked-inver- 
sion technique. This permitted a separation of the irradiated 
chromosomes into those which were drastic when made 
homozygous and those which were not. The results indicate that 
drastic chromosomes have deleterious effects in heterozygous con- 
dition, since viability was reduced by 2 to 4 percent in tests per- 
formed with the 10,000R chromosomes, and by | percent in those 
involving the 5,000R material. Within a series of tests, the effects 
were more pronounced when the genetic background was 
homozygous. These results suggest that the mutants induced by 
high doses of x-rays are principally drastic ones which show 
deleterious effects on viability in heterozygous condition. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14901 


14919 Mitotic effects of monochromatic ultraviolet radiation at 
225, 265, and 280 nm on eleven stages of the cell cycle of the 
grasshopper neuroblast in culture. I. Overall retardation from the 
Stage irradiated to nuclear membrane breakdown. Carlson, J.G. 
(Univ. of Tennessee, Knoxville). Radiat. Res.; 68: No. 1, 57- 
74(Oct 1976). 

Neuroblasts of Chortophaga viridifasciata (DeGeer) in cul- 
ture were exposed to different doses of 225, 265, or 280 nm ul- 
traviolet radiations at 11 different stages and substages of the 
mitotic cycle and individually selected cells were timed to break- 
down of the nuclear membrane. Comparisons of the effectiveness 
of different wavelengths on the different stages were based on the 
dose that reduced the cell progression rate to 67 percent of normal 
(Dg;) and the slope of the regression line, i.e., the control to 
treated time (C/T) ratio change/erg/mm’ at the Dg; level. Cells of 
the prereplication period (metaphase + anaphase + early 
telophase) and the S phase (middle and late telophase + in- 
terphase + very early prophase) are equally sensitive to uv and 
contrast sharply with the much lower sensitivity of those in the 
postreplication period (early and middle prophase). This can best 
be interpreted if chromosomal DNA is the chromophore for uv-in- 
duced mitotic retardation. Cells in the prereplication period at ex- 
posure show no wavelength effect. In the S phase all stages except 
middle telophase and all stages combined are significantly more 
sensitive to 265 and 280 nm than to 225 nm. Of the postreplica- 
tion stages, early prophase is retarded significantly more by 280 
than by 225 or 265 nm. The C/T ratio/erg/mm? is greater after ex- 
posure to 265 nm at all prereplication and replication stages, but 
exhibits no consistent wavelength pattern during the postreplica- 
tion period. Evidence based on the orientation of the neuroblast 
with respect to the uv-source suggests that the chromophore for 
mitotic retardation does not reside within the centrosome and re- 
lated structures, but may be present, at least partly, in the nucleo- 
lus. 


14920 Mitotic effects of monochromatic ultraviolet radiation at 
225, 265, and 280 nm on eleven stages of the cell cycle of the 
grasshopper neuroblast in culture. II. Changes in progression rate 
and cell sequence between the stage irradiated and nuclear mem- 
brane breakdown. Carlson, J.G. (Univ. of Tennessee, Knoxville). 
Radiat. Res.; 68: No. 1, 75-83(Oct 1976). 

Portions of embryos of the grasshopper, Chortophaga 
viridifasciata (DeGeer), were cultured in hanging drops under 
quartz cover slips. Immediately after exposure to 225, 265, or 280 
nm radiation, microscope observations at 38°C were begun. The 
morphologically identified stage and the time after treatment of 
selected neuroblasts were recorded at short-time intervals until 
prometaphase was reached. Mitotic retardation induced by irradia- 
tion of prereplication stages (metaphase, anaphase, or early 
telophase) or S phase (middle or late telophase, interphase, or 
very early prophase) is greatest in postreplication stages (early, 
middle, and late prophase) and absent or minimal in stages 
morphologically identified as parts of S phase. Ultraviolet irradia- 
tion superimposes on the normal diversity of progression rates an 
additional variation factor, so that cells do not necessarily reach 
prometaphase in the order of their sequence at the time of treat- 
ment. This suggests the need for caution in ascribing particular 
radiosensitivities to substages of limited duration on the basis of 
the order in which they attain a subsequent stage. 


- RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 14883 
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14921 Weakening of bone by osteolytic lesions in a radium 
case. Seggen, W.W. von; Schlenker, R.A.; Farnham, J.E. (Argonne 
National Lab., Ill. (USA)). Health Phys.; 30: No. 2, 243-245(Feb 
1976). 

Brief note. 


ANIMALS 
REFER ALSO TO CITATION(S) 14924 


14922 (PB—246174) Synergistic effect of polonium-210 and 
cigarette smoke in rats. Final report. Black, S.C.; Bretthauer, E.W. 
(National Environmental Research Center, Las Vegas, Nev. 
(USA). Monitoring Systems Research and Development Lab.). Jun 
1975. 20p. (EPA—680/1-75-001). NTIS $3.50. 

An experimental procedure was devised to test the possible 
synergistic effect of polonium-210 and cigarette smoke in rats. Ap- 
propriate techniques were developed to expose the rats to cigarette 
smoke through mouth-breathing and to add known amounts of 
polonium-210 to the cigarette smoke. The findings from this ex- 
periment included: (1) lung deposition of polonium-210 was 31 
plus or minus 2%, (2) early retention of polonium was two-phased 
with half-times of 4 and 84 hours, and (3) bronchitis, emphysema 
and lung tumors were observed in the experimental animals. 
Though the spontaneous occurrence of two lung tumors in the 
number of animals at risk was highly improbable, any conclusion 
that this resulted from the exposure to cigarette smoke must be 
highly qualified. (GRA) 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 


14923 Radiocesium in native residents of Anaktuvuk Pass, 
Alaska, 1970-1974. Hedlund, J.D. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Health Phys.; 30: No. 2, 245- 
247(Feb 1976). 

Brief note. 


ANIMALS 
REFER ALSO TO CITATION(S) 14811, 14929 


14924 (PB—248358) Artificial and natural radionuclides in 
marine life. Tsytsugina, V.G.; Risik, N.S.; Lazorenko, G.E. 1975. 
Translation by H. Hardin of Iskusstvennye i Estestvennye 
Radionuklidy v Zhizni Gidrobiontov, Kiev, 1973. (TT—75-50010). 
123p. NTIS $5.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Contents: Methods of investigation; Karyology of marine 
fish and the effect of radionuclides on their chromosome ap- 
paratus; Accumulation and microdistribution of uranium in marine 
organisms in nature; Extraction of radionuclides by alginic acid 
from seawater. (GRA) 


14925 Retention and distribution of ***Ra in beagles. Momeni, 
M.H.; Rosenblatt, L.S.; Jow, N. (California Univ., Davis (USA). 
Radiobiology Lab.). Health Phys.; 30: No. 5, 369-380(May 1976). 

In this study skeletal uptake and retention from multiple in- 
jections of radium in beagles are evaluated with respect to injected 
activity level and the animals’ age at time of administration. The 
retention data are compared with data obtained by previous wor- 
kers for a similar dose of radium given in a single injection. 
Average skeletal dose rate and dose are calculated for each injec- 
tion level. Since skeletal distribution of *Ra may depend on the 
bone quality, concentration of **Ra in bone matrix at proximal, 
mid-shaft, and distal regions of humeri and in the coring and 
processes of Ls; of beagles are measured and compared with au- 
toradiographic distribution of radium in humerus. Finally, retention 
of **Ra acquired by multiple injections in beagles are compared 
with the retention of radium in mice and in American dial pain- 
ters, chemists, and physicians. 


PLANTS 
REFER ALSO TO CITATION(S) 14760 
14926 §(BNWL-SA—5649) Uptake of plutonium-238 by plants 


grown under field condition as affected by one year of 
and aging. Cline, J.F.; Hinds, W.T. (Battelle Pacific Northwest 
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Labs., Richland, Wash. (USA)). Jun 1976. Contract E(45-1)-1830. 
10p. (CONF-760652—4). Dep. NTIS $3.50. 

From Health Physics Society meeting; San Francisco, 
California, United States of America (USA) (27 Jun 1976). 

Less **Pu was concentrated in the seeds than in the vegeta- 
tive parts in all plant species. Leaves contained more **Pu than 
the stem or pods, and the monocots had lower concentrations of 
238Pu in their tissues than the dicots. Irrigation of plants affected 
the uptake of **Pu, especially on the year-to-year changes in the 
amount of the element accumulated in the plant parts. Several 
more years of data must be analyzed to determine if this 
phenomenon is real. Soil profiles must be studied to determine 
what configuration changes may occur in the **Pu in the soil. 
Other investigators show that soil microbes change the chemical 
form of plutonium in the soil and the organic complexes that are 
formed are more available for plant uptake. 


14927 (PB—245839) Tritium fractionation in plants. Environ- 
mental monitoring series. McFarlane, J.C. (National Environmental 
Research Center, Las Vegas, Nev. (USA). Monitoring Systems 
Research and Development Lab.). Jun 1975. 18p. (EPA—680/4- 
75-006). NTIS $3.50. 

Alfalfa plants were hydroponically grown in environmental 
growth chambers in which they were continuously exposed to triti- 
um throughout growth. All segments of the environment were in 
equilibrium with respect to the specific activity of tritium. The 
tritium content in plant organic matter was about 22 percent lower 
than in the plant free water or rooting solution. Under conditions 
of low transpiration, there was a higher concentration (about 1.8) 
percent of tritium in the leaves than in the stems and rooting solu- 
tion. This is thought to represent the result of fractionation during 
transpiration. (GRA) 


14928 (PB—250428) Tritium accumulation in lettuce fu- 
migated with elemental tritium. McFarlane, J.C. (Environmental 
Protection Agency, Las Vegas, Nev. (USA). Environmental Moni- 
toring and Support Lab.). Jan 1976. 25p. (EPA—600/3-76/006). 
NTIS $3.50. 

Lettuce plants fumigated with elemental tritium accumu- 
lated tritium in the plant water as well as in the organic con- 
stituents. The conversion rate of elemental tritium to tritiated 
water varied from 0.5 nanocuries per minute per pot at the start to 
0.8 nanocuries per minute per pot at the termination of the 24-day 
exposure to an air concentration of 5 nanocuries per liter. Based 
on the concentration of tritium in various plant tissues, foliar ab- 
sorption was postulated as the route of plant contamination. The 
data indicated that an enzymatically facilitated conversion on the 
leaf or soil surface was the probable mechanism. (GRA) 


14929 (PB—252179) Availability, uptake and translocation of 
plutonium within b s: a review of the significant 
literature. Final report. Mullen, A.A.; Mosley, R.E. (Environmental 
Protection Agency, Las Vegas, Nev. (USA). Environmental Moni- 
toring and Support Lab.). Apr 1976. 96p. (EPA—600/3-76/043). 
NTIS $5.00. 

The report is a selective review of the literature on the 
availability of plutonium in the environment and its cycling 
throughout representative biological systems ranging from large 
biomes covering hundreds of miles to the molecular transforma- 
tions within individual cells. No attempt was made to develop a 
comprehensive bibliography. Rather, references were selected for 
inclusion as representative documentation for the vast spectrum of 
material that is available on the subject. Important general 
references are listed separately. Thereafter the literature is 
described in essay form on a subject basis. References cited by 
number in the text are listed in complete bibliographic form at the 
end of the report together with an author index. The majority of 
—— reviewed is limited to relatively recent publications. 
(GRA) 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 14819 


PLANTS 


14930 Temperature responses of a 
Cricosphaera measured in a simple and 


carterae, inexpensive ther- 
device. Blankley, W.F. (Duke Univ., Durham, NC); 
Lewin, R.A. Limnol. Oceanogr.; 21: No. 3, 457-462(May 1976). 
An illuminated thermal-gradient device is described which is 
of simple construction, very low cost, and wide adaptability to 
various culture vessels. It can be readily adapted for use in crossed 
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gradients with temperature along one axis. The thermal gradient 
produced depends on several factors including the heat source 
(one or more incandescent lamps), heat sink (cold air in a 
refrigerated box or room), and type of culture vessel. By use of the 
device, the temperature range for growth of Cricosphaera carterae 
was found to be 10-26 degrees C, with a maximal growth rate at 
20 degrees C. 


INVERTEBRATES 


14931 Temperature of two Welsh lakes and its effect on the 
distribution of two freshwater insects. Brittain, J.E. (Univ. College 
of North Wales, Bangor). Hydrobiologia ; 48: No. 1, 37-49(1976). 

Temperature data are presented from. the littoral zones of 
two lakes in North Wales, Llyn Coron and Llyn Dinas. Recording, 
mainly on a continuous basis, was over a two year period. Despite 
their different situations, the lakes had similar temperature 
regimes. Regional weather factors were of greater importance than 
local variations. However, some differences were present, espe- 
cially during the summer months. Laboratory experiments were 
conducted to determine the temperature relationships of Nemoura 
avicularis Morton (Plecoptera) and Leptophlebia vespertina (L.) 
(Ephemeroptera), common species in Llyn Dinas but absent from 
Llyn Coron. Aspects considered included nymphal temperature 
tolerance and the effect of temperature on egg development and 
emergence. From the background of the results, it was concluded 
that the differences in temperature regime between the two lakes 
were insufficient to explain the absence of the two species from 
Llyn Coron. 


VERTEBRATES 


14932 (PB— 247094) Studies on the tolerance of young of-the- 
year Mississippi River fish to heated waters. Completion report. 
Cvancara, V.A. (Wisconsin Univ., Eau Claire (USA). Dept. of 
Biology). 1975. Contract DI-14-31-0001-9037. 23p. NTIS $3.50. 

An attempt was made to simulate in the laboratory, Missis- 
sippi River water conditions in a one way flow experimental 
chamber to determine the temperature tolerance of young-of-the- 
year fish. The parameter was chosen to simulate the environmental 
conditions that young fish would face in their natural hatching 
areas when confronted with an actual thermal plume as from the 
effluent of a large nuclear electricity generating plant. The tem- 
perature at which 50% of the experimental young-of-the-year fish 
survived the 48 hour test period were as follows: Gizzard shad 
(Dorosoma cepedianium) 28.5C; Bluegill (Lepomis macrochirus) 
28.5C; Northern pike (Esox lucius) 30.8C; Freshwater drum 
(Aplodinotus grunniens) 32.8C; White Bass (Morone chrysops) 
33.5C; Largemouth bass (Micropterus salmoids) 35.6C; Black bull- 
head (Ictalurus melas) 35.7C. It appears that these young fish dur- 
ing short periods of peak summer temperatures would suffer some 
heat stress normally and the problem would be compounded if 
heated effluents were added to the river during periods of high 
summer temperature. (GRA) 


CHEMICALS METABOLISM AND TOXICITY 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 14864, 14908 


14933 Degradation of hydrocarbons and mixed hydrocarbon 
substrate by microorganisms from Chesapeake Bay. Walker, J.D.; 
Colwell, R.R. (Univ. of Maryland, College Park). pp 783-791 of In 
Seventh international conference on water lution research. 


Technical papers. Jenkins, S.H. (ed.). Oxford; Pergamon Press 
Ltd. (1976). 

From 7. international conference on water pollution 
research; Paris, France (9 Sep 1974). 

See CONF-7409155—P1. 

Microorganisms isolated from Colgate Creek in Baltimore 


Harbor of Chesapeake Bay, the major estuary of the east coast of 
the United States, were capable of ing paraffinic, mono- and 
dicyclic aromatic hydrocarbons of the type occurring in sediment 
of Colgate Creek. Baltimore Harbor dredge spoils, which had been 
transferred to the water near Poole’s in Chesapeake Bay, 
contained less oil and mercury than did Colgate Creek sediment. 
Higher numbers of petroleum — and mercury-resistant bac- 
teria were found in the Poole’s samples, and these bacteria 
may be responsible for the reduction of mercury and oil content. 
Microorganisms from the oil-rich sediment of Colgate Creek grown 
in Eastern Bay water were capable of growth and utilization on 
mixed hydrocarbon substrate. However, mixed hydrocarbon sub- 
strate added to Eastern Bay water was found to limit growth of the 
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autochthonous microbial a or rampen and the amount of mixed 
hydrocarbon substrate degradation was considered insignificant. 


PLANTS 
REFER ALSO TO CITATION(S) 14694, 14747, 14847 


14934 (ORNL/EMIC—7) Chemical mutagenesis in plants and 
mutagenicity of plant related compounds. Shelby, M.D. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
—— 327p. Dep. NTIS 
The bibliography is composed of two sections: chemical mu- 
tagenesis in plants and mutagenicity of plant related compounds. 
Each section consists of the following indexes: citation index; agent 
index; chemical abstracts service registry number index; taxonomic 
index; test object index; cell type index; and author index. (HLW) 


14935 (UCLA—12-1105) Tolerance to trace elements in 
plants. Berry, W.L.; Lunt, O.R. (California Univ., Los Angeles 
(USA)). 1976. Contract E(04-1)-GEN-12. 39p. Dep. NTIS $4.00. 

Data are presented on the tolerance of many agronomic 
plants to trace amounts of Hg, Pb, Cd, Fe, B, Be, Li, F, Se, Cu, Ni, 
Co, Zn, Mn, Al, As, Cr, Mo, Sn, W, V, and other heavy metals 
and non-metals found in trace amounts in soils and surface waters. 
(CH) 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 14720, 14937 


14936 (ORNL/TIRC—76/4) Mirex: I. An overview. II. An ab- 
stracted literature collection, 1947—1976. Waters, E.M. 
(Toxicology Information Response Center, Oak Ridge, Tenn. 
(USA)). Aug 1976. Contract W-7405-Eng-26;INA-40-274-71. 98p. 
Dep. NTIS $10.00. 

Mirex, a chlorinated insecticide, is the active ingredient in 
bait used to control the imported fire ant (Solenopsis sp.). A total 
of 325 abstracted literature references is presented for the period 
1947 to 1976 on the toxicity and environmental distribution of 
mirex. (CH) 


VERTEBRATES 


REFER ALSO TO CITATION(S) 14694, 14720, 14727, 14907, 
14908, 14909 


14937 (AD-A—022902) Toxic effects of oil discharged from 
ships. Final Feb—Dec 1975. Frankenfeld, J.W.; Elliott, J.J.; 
Bentley, R.E.; Sleight, B.H. III. (Exxon Research and Engineering 
Co., Linden, N.J. (USA). Government Research Lab.). Dec 1975. 
Contract DOT-CG-5 1073-A. 142p. NTIS $6.00. 

Prepared in cooperation with Bionomics Inc., Wareham, 
Mass. 

Six selected petroleum products were studied to determine 
the amounts of each which could be dispersed and dissolved in 
water under specified conditions. Variables studied included time, 
temperature and salinity. Both the dispersed-plus-dissolved and dis- 
solved portions were tested for toxicity to three standard organ- 
isms, two species of fish and a brine shrimp. The LC 50's ranged 
from a few ppm of oil to a few hundred ppm. Both the total or- 
ganic carbon and infrared methods were used to determine oil-in- 
water. These are contrasted and critically reviewed. (Author) 
(GRA) 


14938 (PB—246258) Effects of sulfur oxides on the lung: an 
analytic base. Part I. Final report. Hausknecht, D.F.; Ziskind, R.A. 
(Science Applications, Inc., El Segundo, Calif. (USA)). Sep 1975. 
216p. NTIS $7.75. 

The data on health effects of sulfur oxide pollutants are 
composed of information from epidemiological studies, clinical 
measurements, and laboratory experiments. One of the primary 
values of laboratory data is in illuminating the mechanisms linking 
respiratory challenge and responses. A considerable body of these 
data exist, however, the wide variety of physical, chemical, and 
temporal characteristics of sulfur oxide challenges and the variety 
of respiratory characteristics of different animal species cause 
inter-compart of experiments to be qualitative and incomplete 
in general. The present study is the first step toward development 
of a quantitative theoretical framework for improving the utiliza- 
tion of available experimental data. (GRA) 


MAN 
REFER ALSO TO CITATION(S) 12298, 14697 
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14939 (LA—6506-PR) Evaluation of the dose-effect relation- 
ships for the immune response to biologically active agents as- 
sociated with oil shale and coal gasification technologies, January 
1—June 30, 1976. Wilder, M.E.; Cram, L.S. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENG-36. 
3p. —~ NTIS $3.50. 

t is necessary to evaluate the effect of oil shale and coal 
gasification byproducts on the immune system. The objective of 
this project is the application of automated flow-systems technolo- 
gy to evaluate the effects of these physical and chemical agents. 
The program utilizes multiparameter flow-systems cell-analysis and 
cell-sorting instrumentation developed at the Los Alamos Scientific 
Laboratory, thus permitting early and accurate assessment of cellu- 
lar damage to the immune system. 


‘\ 
14940 : (PB—246450) Health hazard evaluation/toxicity deter- 


mination report 73-73-143, Inland Manufacturing Co., General 
Motors Corporation, Dayton, Ohio. Final report. Ruhe, R.L. 
(National Inst. for Occupational Safety and Health, Cincinnati, 
Ohio (USA)). Oct 1974. 6p. (NIOSH-TR-HHE—73-73-143). NTIS 


NIOSH conducted a health hazard survey in a boiler room 
of a steam plant to evaluate worker exposure to coal dust contain- 
ing silica and fly ash during the boiler clean-up operation. Based 
on these environmental measurements and on employee interviews, 
it was determined that the silica containing dusts were not toxic at 
the concentrations found on this survey. (GRA) 


14941 (PB—246478) Health hazard evaluation/toxicity deter- 
mination report 74-1-160, White Pass and Yukon Railroad, Skag- 
way, Alaska. Final report. Apol, A.G. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, Ohio (USA)). Nov 1974. 
1 1p. (NIOSH-TR-HHE—74-1-160). NTIS $3.50. 

The exposures of train crew workers to diesel engine ex- 
haust gases were evaluated by NIOSH. Diesel exhaust gases, in- 
cluding nitrogen dioxide, sulfur dioxide, carbon monoxide, al- 
dehydes, and total particulates, were measured in the leading and 
trailing train engine cabs. It was determined that diesel exhaust 
gases were not toxic at the concentrations measured during this in- 
vestigation. Noise measurements were taken in the units under 
various load conditions. Recommendations were made to reduce 
the amount of noise. (GRA) 


14942 (TT—74-54053/1) Air conservation. Volume 8, number 
1, 1974. Translated by A. Skup from Ochr. Powietrza; 8: No. 1, 
vp( 1974). 84p. NTIS $4.75. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

Contents: Ecological aspects of a suggested change in the 
structure of national fuel-energy balance; Epidemiologic studies on 
the air pollution effect on health of the population; The effect of 
meteorological conditions on the pollutants concentration in the 
atmosphere in the Cracow ironworks area; Characteristics of the 
air pollution with specific emissions released by industrial plants; 
Air pollution from the SOKP-25 paving plants particulate emis- 
sions; Activated carbons for filters of some cigarette brands; Patent 
review; News in brief; Review of papers; Miscellaneous. (GRA) 


14943 (PB—246835-T/SL) Experimental research on clarify- 
ing carcinogeneity of shale oil soot. Vysamyae, A.I. Aug 1975. 
Translation of mono. Eksperimentalnye Issledovaniya po 
Vyyasneniya Kantserogennosti Slantsevoi Sazhi, Tallin, 1972, 
pl15-124. (EPA-TR—76-56). 16p. NTIS $3.50. 

The carcinogenic activity of soot and other atmospheric 
contaminants in biologicals test was greater in direct proportion to 
the content in them of 3,4-benzpyrene. The question arose as to 
how shale soot or its extract of tarry substances induces tumors in 
the lungs. Experimental tests in mice and rats were conducted to 
study this problem. The report summarizes and discusses the impli- 
cations for the etiology of lung cancer. (GRA) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


14944 (AD-A—020649) Geo laser holographic tire analyzer, 
Yuma Proving Ground, Arizona, 3 December 1975. Radiation pro- 
tection special study. Franks, J.K. (Army Environmental Hygiene 
Agency, Aberdeen Proving Ground, Md. (USA)). 18 Feb 1976. 
9p. (USAEHA—42-009-76). NTIS $3.50. 

A special study of the optical hazards associated with the 
use of a Laser Holographic Tire Analyzer was conducted in 
December 1975. It was determined that during some adjustments 
of the tire analyzer, operating personnel could be exposed to levels 
exceeding current long-term-exposure protection standards. (GRA) 
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HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 15598 


14945 (AD-A—019787) Bio-optical evaluation of 

eyewear: laser safety and dark adaptation devices. Final report. 
Chiou, W.C.; Glick, D.D. (Army Aeromedical Research Lab., Fort 
Rucker, Ala. (USA)). Nov 1975. 27p. (USAARL—76-7). NTIS 
$4.00. 

This report provides quantitative data and color vision 
evaluations for several types of goggles. The first two types are 
laser safety devices iad the other three are for dark adaptation 
purposes. It is found that He-Ne laser safety eyewear conforms to 
the Army Regulation specification. It is recommended that one 
type of the safety device be used for only one specific purpose. 
Furthermore, the laser safety device cannot be used when a detec- 
tion of a red display or a red light source is required. Results from 
the dark adaptation devices show that the spectral transmission 
characteristics possess virtually a common distribution. (GRA) 


14946 (AD-A—023512) Engineering design handbook: en- 
vironmental series. Part three. Induced environmental factors. 
(Army Material Command, Alexandria, Va. (USA)). 20 Jan 1976. 
401p. (AMCP—706-117). NTIS $17.50. . 

See also report dated Apr 1975, AD-A—012648. 

The handbook is the third in a series on the nature and ef- 
fects of the environmental phenomena. As the title implies, the 
handbook addresses a set of induced environmental factors which 
comprise: atmospheric pollutants; sand and dust; vibration; shock; 
acceleration; acoustics; electromagnetic radiation; and nuclear 
radiation. These particular factors were chosen as best represent- 
ing the needs of the design engineer. It is recognized that this set is 
arbitrary and that natural forces contribute, sometimes in a major 
way, to these environmental parameters. The information is or- 
ganized as follows: (a) description of the factor, its measurement, 
and its distribution; (b) description of the effects of the factor on 
materiel and the procedures for design so as to avoid or reduce ad- 
verse effects; and (c) enumeration of the testing and simulation 
procedures that assure adequate design. (GRA) 


14947 (AD-A—024383) Reduction of target detectability by 
laser ive materials. Technical research - Hoist, G.C. 
(Frankford Arsenal, Philadelphia, Pa. (USA)). Apr 1976. 24p. 
(FA-TR—76021). NTIS $3.50. 

An ideal laser protection material will provide the required 
optical density at the laser wavelength and be transparent at all 
other wavelengths. Although there are many ways to formulate a 
quality factor, the present study examines a method of combining 
luminous transmission with the detectability of low contrast tar- 
gets. The present study examines how detectability of low contrast 
targets is affected by two popular ruby laser protectors. In order to 
study the effect of color rendition only, neutral density filters were 
used to equate the luminous transmission of the two goggles. 
Theoretical considerations of how these goggles might perform is 
given. To obtain the effects of protective materials on detectabili- 
ty, the contrast required for the detection of various achromatic 
targets was measured. The targets consisted of fourteen gratings 
which subtended visual angles from 2.26 minutes per line pair up 
to 68.4 minutes per line pair. (GRA) 


14948 Recommendations, standards, and regulations. Mills, 
W.A. Pp 247-275 of In Environmental impact of nuclear power 
plants. Karam, R.A. (ed.). Elmsford, NY; Pergamon Press, Inc. 
(1976). 

From Conference on environmental impact of nuclear 
power plants; Atlanta, Georgia, United States of America (USA) 
(26 Nov 1974). 

See CONF-741193—. 

Some topics discussed are as follows: the proposed EPA 
standard for the nuclear fuel cycle; radiation protection anthorities 
under which EPA operates; cost-effectiveness for risk reductions; 
control of the annual individual ex re in terms of rems; health 
effect commitments of various levels of control; and environmental 
impact statements. The following approaches for standard setting 
are discussed; risk acceptance; technology available; relative risk; 
and risk-benefit balance. (HLW) 


GEOSCIENCES 


14949 (UCRL—78275) Review of the relevance of laboratory 
electrical conductivity data to the earth. Duba, A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Jun 1976. 23p. 
(CONF-760713—1). Dep. NTIS $3.50. 
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From 3. international workshop on electromagnetic induc- 
tion; Sopron, Hungary (4 Jul 1976). 

Before laboratory data on the electrical conductivity of 
rocks and minerals can be used to interpret field e tic 
data, one must realize that the laboratory results may not be truly 

tative of the prevailing conditions in the earth. The time 
required for solid-solid reactions to approach equilibrium and the 
changes in the oxidation state of predominant mineral ions are 
especially important conditions that must be considered but, all 
too often, are neglected. Contamination of samples under laborato- 
ry conditions also complicates the interpretation of these data. 
Recent studies have taken into consideration the time de; nce 
of conductivity at high temperatures and the effect of oxidizing en- 
vironments on this phenomenon. These studies, ied to the 
earth's upper mantle, are reviewed and the shortcomings inherent 
in laboratory data are carefully considered. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 14770 


14950 (LA—6461-PR) Water supply at Los Alamos during 
1975. Purtymun, W.D. (Los Alamos Scientific Lab., N.Mex. 
ge Sep 1976. Contract W-7405-Eng-36. 27p. Dep. NTIS 


The Los Alamos water supply for 1975 consisted of produc- 
tion of 1536 x 10* gal from 16 wells in 3 fields, with an addition of 
42.5 x 10° gal from the gallery in Water Canyon. Water-level 
trends are as anticipated under current production practices. Reha- 
bilitation of wells G-3 and G-4 has increased the production capa- 
bilities of the Guaje field. Construction of a new well will begin in 
1976 and should be completed in 1977 or 1978. Until the well is 
operational, an exceedingly dry summer or outage of a high-yield 
well during a production period could result in a water 
shortage. Rehabilitation of older wells should be continued to en- 
sure a dependable supply and efficient use of already established 
booster stations and transmission lines. Annual production and 
water-level statistics are presented on hydrographs, for the period 
of record, for the 16 supply wells, 1 observation well, and the gal- 
lery in Water Canyon. Monthly production and water-level 
statistics are also included for the years 1973, 1974, and 1975. 


14951 (USGS—474-236) Determination of in situ stress in 
U12t.02 SRI Alcove, Aqueduct Mesa, Nevada Test Site. Ege, J.R.; 
Dodge, H.W. Jr.; Miller, D.R. Magner, J.E. (Geological Survey, 
Denver, Colo. (USA)). 1976. Contract E(29-2)-0474. 19p. Dep. 
NTIS $3.50. 

Stress-relief borehole-deformation measurements using the 
U.S. Bureau of Mines overcoring technique were made in the 
U12t.02 drift (SRI diagnostic alcove) at a depth of 359.7 m (1,180 
ft) below the surface of Aqueduct Mesa, Nevada Test Site. The 
measurements, made in three noncoplanar boreholes drilled in 
low-modulus, low-density volcanic rocks, were used to calculate 
the three-dimensional stress field. All stresses were found to be 
compressive. The calculated vertical-stress component of 65.6 bars 
(951 Ib/in*) is consistent with the estimated vertical stress at- 
tributed to overburden. The maximum principal stress (65.8 bars 
(954 lIb/in?)) trends N. 74°E. and is 4° off the vertical. The 
minimum stress (26.0 bars (377 Ib/in*)) trends S. 62°E. and is 3° 
below horizontal. These trends are similar to other stress measure- 
ments made at the Nevada Test Site. 


14952 (VPI-SU—4802-4) Studies of the pattern and of 
post-metamorphism faults in of the Northern 

irginia and North Carolina). annual — report, May 
15, 1975—August 15, 1975. Glover, L. Ill; Sinha, A.K. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA)). 1976. Con- 
tract AT(40-1)-4802. 19p. Dep. NTIS $3.50. 

A topographic linear survey in the western Virginia Pied- 
mont reveals NW-trending drainage linears, some of which show as 
much as 1/3 mile of nt transcurrent offset. Continued analy- 
sis of the Hylas cataclastic zone northwest of Richmond, Virginia, 

a long and complex history of cataclasis extending back 
into the late Paleozoic. 


GEOPHYSICS 


14953 Method of marine reflection-type seismic exploration. 
Parrack, A.L. (to Texaco Inc.). US Patent 3,952,281. 20 Apr 
1976. Filed date 10 Jun 1974. vp. 

Two horizontal arrays, one located above the other, are 
used in a marine survey. The seismic signals received at the top 
array are delayed so that downgoing reflections from the surface of 
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the water occur at the same time for both arrays. One of the 
seismic si is then subtracted from the other in order to cancel 
the reflections from the surface of the water. 


14954 New fumarolic activity on Mt. Baker: observations dur- 
ing April jay 1975. Eichelberger, J.C. (Los Alamos 
Scientific Lab., NM); Heiken, G.; Widdicombe, R.; Wright, D.,; 
Keady, C.J.; Cobb, D.D. J. Volcanol. Geotherm. Res.; 1: No. 1, 35- 
53(Jun 1976). 

On 10 March, 1975, large amounts of steam were first 
sighted coming from the Sherman Crater of Mt. Baker, long the 
site of mild fumarole activity. To document and evaluate the new 
activity, a series of aerial and ground-based observations and ex- 
periments were conducted including the collection of samples 
within the crater, installation of 35-mm automatic sequence 
cameras at Park and Anderson Buttes, and overflights with a 
mapping camera and infrared scanner. Significant changes charac- 
terizing the new activity are: development of a new, energetic fu- 
marole in an area of earlier mild activity; growth of crevasses 
within and concentric to the crater walls; collapse of a central 70 
m diameter plug of ice to form a warm lake; and ejection of tephra 
rich in analcite and sulfides from the new fumarole. Although the 
tephra contains minor amounts of unaltered glass, it does not differ 
in this or other respects from material collected from the west 
crater wall, where fumaroles have long been active. This suggests 
that the glass is older tephra derived from the fumarole vent walls. 
Weather and lighting conditions were such that the Park Butte 
sequence camera provided acceptable images of the crater area on 
27 percent of the frames for the period 1825 Pacific Daylight 
Time June 5 to 1825 PDT August 2. Of these, 8 percent show a 
significant plume (greater than 300 m above the vent). Large 
plumes occur during favorable weather conditions of low wind and 
high relative humidity, and all appear white. While there are abun- 
dant manifestations of increased heat emission from Sherman 
Crater, there is as yet no sign of a fundamental change in the style 
of activity, or that the rise of fresh magma is the cause. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 14771, 14952, 14967 


14955 (UCRL—52096) Earthquake triggering by earthquakes 
and nuclear explosions at rates of less than 1°/day. Hannon, W.J.; 
Rodean, H.C.; Barnett, C.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 Jul 1976. Contract W-7405-Eng-48. 
Sip. Dep. NTIS $4.50. 

Seismicity data and teleseismic distances were examined for 
periods of one year following ten selected nuclear explosions using 
a parameter called the rate (the distance from a selected trigger 
event to a subsequent triggered event divided by the time interval 
between the two events). The distribution of rates in the range 
0.01 to 1.00°/d following these explosions were distinguished from 
distributions which were calculated for years without explosions. 
No evidence for earthquake triggering by explosions in this previ- 
ously unexamined time and distance range was observed. (CH) 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS PROCESSES 


14956 Thermal regimes and regional metamorphism in the 
vicinity of overthrust faults: an example of shear heating and in- 
verted from southern California. Graham, 


zonation 
C.M. (Univ. of California, Los Angeles); England, P.C. Earth 
Planet. Sci. Lett.; 31: No. 1, 142-152(Jun 1976). 
Thermal models are developed and temperature-depth 
profiles computed to account for the development of sharply in- 


verted metamorphic zonations and estimated P—T conditions 
beneath deep-seated thrust faults, with icular reference to the 
me ism of the Pelona Schist—Vincent Thrust system of 
southern California. Models dependent upon conductive redistribu- 
tion of heat from an initially hot upper plate are in uate to ac- 
count for the observed temperature distributions and the P—T 
time constraints can only be satisfied if a total shear heating of 3 
hfu or more occurs in the region of the thrusts. These heating rates 
are consistent with known rates of plate movement, shear stresses 
along major fault zones, and shear strengths of rocks. Petrological 
constraints indicate the likelihood of buffering of the maximum 
temperature attained by shear heating due to marked reduction of 
shear strengths of rocks upon increase of temperature and release 
of water during metamorphic dehydration reactions. These models 
may be of general applicability to inverted metamorphic zonations, 
notably those beneath obducted Newfoundland ophiolites, and are 
consistent with our present understanding of the thermal properties 
of the upper parts of subduction zones. 


14957 Hot lines in the Earth's mantle. Bonatti, E. (Columbia 
Univ., Palisades, NY); Harrison, C.G.A. Nature (London); 263: 
402-404(30 Sep 1976). 
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The mantle ‘hot spot’’ or ‘’plume’’ hypothesis of Wilson 
and Morgan has been used to explain linear chains of volcanic 
islands and seamounts as well as aseismic ridges. It is hypothesized 
that some linear volcanic chains are the expression not of litho- 
spheric motion over mantle spots but of ‘’hot lines’’ in the mantle, 
above which volcanism occurs intermittently. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 12406, 12849 


14958 Method of attenuating unwanted scismic reflections in 
underwater seismic exploration. Balderson, V.S. (to Avance Oil 
and Gas Co., Inc.). US Patent 3,943,484. 9 Mar 1976. Filed date 
26 Nov 1973. vp. 

The seismic source and the hydrophone streamer in marine 
seismic exploration are towed approximately halfway between the 
water surface and the water bottom so that the unwanted reflec- 
tions from these two surfaces arrive at the hydrophones out-of- 
phase and tend to cancel each other. 


14959 Automatic gain control for seismometer recorders. Cork- 
hill, D.P. (to Standard Oil Co.). US Patent 3,947,806. 30 Mar 
1976. Filed date 10 Feb 1975. vp. 

A seismic digital recording system, that has the amplifiers 
placed near the geophone locations, consists of a high-speed gain- 
ranging amplifier of fewer bits total range than conventional field 
amplifiers, and a preamplifier that has a selected range of gain 
which can be slowly and automatically adjusted. A control system 
examines the bit output of the A/D converter throughout the 
whole record, and changes the gain of the preamplifier by 6 db on 
the succeeding record if needed. 


14960 Device for generating acoustic waves in a liquid medium. 
Cassand, J. (to Institut Francaise de Petrole, des Carburants et 
Lubrifiants). US Patent 3,949,831. 13 Apr 1976. Filed date 29 
Apr 1974. vp. 

The air is evacuated from the upper cylindrical chamber of 
a marine acoustic source. A valve is then opened and the air 
trapped in a lower chamber rushes past a special valve held open 
by a spring into the upper chamber. When water enters the spring- 
restrained valve, the valve shuts quickly and the flow of water is 
abruptly stopped to create an acoustic signal that can be used for 
seismic prospecting. Air under pressure forces the water out of the 
lower chamber in preparation for the next signal-generating cycle. 


14961 Seismic exploration. Leonard, W.B. US Patent 
3,951,231. 20 Apr 1976. Filed date 24 Dec 1974. vp. 

The high-pressure gas chamber of a marine acoustic source 
on a boat is coupled to the water by a water-filled pipe that ex- 
tends below the surface of the water. After the generation of an 
acoustic pulse, the gas in the pipe can be vented through an orifice 
or a valve. 


14962 Method and apparatus for imparting a seismic pulse to 
the earth. Dransfield, C.D. (to Atlantic Richfield Co.). US Patent 
3,951,229. 20 Apr 1976. Filed date 26 Dec 1973. vp. 

A special mechanism guides, catches, and cushions the 
descent of a vehicle-mounted seismic gas exploder that bounces up 
after impacting the ground. A flexible lift rope extends from the 
top of the exploder over a series of pulleys to the piston rod of a 
hydraulic cylinder. A compressed coil spring, aligned with the 
cylinder, is released when the exploder jumps upward, and applies 
a force to extend the piston rod and pull the rope with gradually 
diminishing force. The exploder may be held at the top of its 
travel, and its subsequent descent recompresses the spring. 


14963 Pulsed high-pressure liquid propellant combustion- 
powered seismic sources. Elmore, L.C. (to Pulsepower Systems, 
Inc.). US Patent 3,952,832. 27 Apr 1976. Filed date 29 Mar 1971. 


Liquid propellant is introduced above the piston of a marine 
seismic source. After the propellant is electrically ignited, the 
piston moves rapidly downward and the high-pressure gases escape 
principally through acoustic ports in the cylinder wall into the 
water. A spring returns the piston to its initial position and pushes 
the residual exhaust gases out. 


14964 Partially filled fluid-damped ne. Boyle, C.F. (to 
Sparton Corp.). US Patent 3,953,829. 27 Apr 1976. Filed date 18 
Feb 1975. vp. 

About one-third of the void within the casing of a horizontal 
geophone is filled with viscous damping fluid to suppress 
resonances at 200 to 400 Hz that occur when the geophone is 
vibrated vertically. 
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14965 Long wavelength static estimation. Booker, A.H.; Lin- 
ville, A.F.; Wason, C.B. (Texas Instruments Inc., Dallas). 
Geophysics; 41: No. 5, 939-959(Oct 1976). 

From 45. annual international SEG meeting; Denver, 
Colorado, USA (14 Oct 1975). 

Estimation and removal of near-surface effects in common- 
depth-point (CDP) data have been frequently discussed in the 
literature. A common problem with many automated statics 
techniques is their inability to extract statics whose spatial 
wavelengths are longer than a spread length. This, of course, can 
result in false structural anomalies. This paper describes an ap- 
proach which extends the useful static estimation bandwidth to 
wavelengths of the order of 4 to 8 spread lengths. Traveltimes 
from one or more reflecting horizons are picked at each depth 
point and CDP offset. The time profiles are then decomposed into 
source static, receiver static, structure, and residual normal 
moveout (RNMO) estimates, and the process is iterated if 
required. A suite of analytical displays provides the user with 
direct QC measures of the traveltime picking performance. The 
technique will be demonstrated on model data to illustrate the 
theoretical performance over slowly changing near-surface 
weathering anomalies. In addition, field examples will be shown 
from the Mackenzie Delta where permafrost variability in the near- 
surface can create large traveltime anomalies. 


14966 Shear-wave velocity versus depth in marine sediments: a 
review. Hamilton, E.L. (Naval Undersea Center, San Diego, CA). 
Geophysics; 41: No. 5, 985-996(Oct 1976). 

The objectives of this paper are to review and study 
selected measurements of the velocity of shear waves at various 
depths in some principal types of unlithified, water-saturated sedi- 
ments, and to discuss probable variations of shear velocity as a 
function of pressure and depth in the sea floor. Because of the 
lack of data for the full range of marine sediments, data from mea- 
surements on land were used, and the study was confined to the 
two '’end-member’’ sediment types (sand and silt-clays) and tur- 
bidites. The shear velocity data in sands included 29 selected in- 
situ measurements at depths to 12 m. The regression equation for 
these data is V/sub S/ = 128D/sup 0.28/, where V/sub S/ is shear- 
wave velocity in m/sec, and D is depth in meters. The data from 
field and laboratory studies indicate that shear-wave velocity is 
proportional to the '/; to '/, power of pressure or depth in sands; 
that the '/, power is not reached until very high pressures are ap- 
plied; and that in most sand bodies the velocity of shear waves is 
proportional to the */,, to '/, power of depth or pressure. The use 
of a depth exponent of 0.25 is recommended for prediction of 
shear velocity versus depth in sands. The shear velocity data in silt- 
clays and turbidites include 47 selected in-situ measurements at 
depths to 650 m. Three linear equations are used to characterize 
the data. The equation for the 0 to 40 m interval (V/sub S/ = 116 
+ 4.65D) indicates the gradient (4.65 sec™') to be 4 to 5 times 
greater than is the compressional velocity gradient in this interval 
in com ble sediments. At deeper depths, shear velocity 
gradients are 1.28 sec™' from 40 to 120 m, and 0.58 sec™' from 
120 to 650 m. These deeper gradients are comparable to those of 
compressional wave velocities. These shear velocity gradients can 
be used as a basis for predicting shear velocity versus depth. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 12559, 12563 


14967 (TID—27208) Equation of state of rocks. Final report, 
31 March 1973—1 Sep 1974. Murri, W.J.; Grady, D.E.; Mahrer, 
K.D. (Stanford Research Inst., Menlo Park, Calif. (USA)). Jul 
1975. Contract E(04-3)-0115-PRJ-90. 235p. Dep. NTIS $8.00. 

The work described applies to the general problem of 
seismic coupling in geologic materials. In addition to work carried 
out during the past project year, important results from previous 
years were included so as to make the report as self contained as 
possible. Shock wave loading and release wave paths have been ex- 
perimentally determined for Arkansas novaculite (a polycrystalline 
quartz rock), a perthitic fel r, Nugget sandstone, dry and 
water-saturated Mount Helen tuff, Linden Hall limestone, dry and 
water-saturated Indiana limestone, and Blair dolomite. Multiple in- 
material stress and particle velocity gages were used to record 
stress-time and particle velocity-time } ems at several depths in 
specimens in the stress range from to 500 kbar. Results are 
given. 


14968 (UCID— 17264) Pressure-volume release path model for 
SOC and TNSOR. Terhune, R.; stephens, D.; Petersen, F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
18 Dec 1972. Contract W-7405-Eng-48. 20p. Dep. NTIS $3.50. 
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In most numerical codes which simulate shock wave 
propagation through rocks the stresses which drive the grid are 
separated into a mean stress and deviatory components. The mean 
stress (P = -'/, t/sub ii/) is measured as a function of volume on 
small samples in the laboratory which is normally called the hydro- 
stat. Repeating these measurements on many samples, unloading 
each sample from a different mean stress, will produce a single 
loading pressure-volume curve and a series of unloading curves. 
The difference between the volume of each unloading path at zero 
mean stress and the original volume of the sample represents the 
amount of void space that has been irreversibly squeezed out. 
Ideally the input for the numerical programs should include all of 
the P-V data measured, however, this is not practical. The present 
method used in SOC and TENSOR is to input the loading hydro- 
stat and a single unloading path from the maximum mean stress 
obtained experimentally (usually approximately 40 kbars). Inter- 
mediate unloading paths are then interpolated using a weighted 
average between the slopes of the loading and unloading curves. 
The model presented is designed to correct deficiencies in the 
present method. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 14769 


PHYSICS RESEARCH 


REFER ALSO TO CITATION(S) 15308 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


REFER ALSO TO CITATION(S) 14566, 14567, 14569, 15033, 
15059, 15109, 15113, 15114, 15115 


14969 (AD-A—018095) An analysis of trajectory-derived 
penumbral widths. Interim report. Smart, D.F.; Shea, M.A. (Air 
Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 26 Nov 1975. 8p. (AFCRL-TR—75-0601). NTIS $3.50. 

A knowledge of the penumbra of the cosmic radiation is 
becoming increasingly important for a number of cosmic-ray mea- 
surements, particularly for those measurements employing geomag- 
netic effects as part of the sensor discrimination techniques. 
Although the penumbra has an extremely complex structure of al- 
lowed and forbidden bands, the authors have found that up to ap- 
proximately 10 GV the penumbral width can be approximated by a 
simple power law relationship. (GRA) 


14970 (AD-A—018098) Variations of the calculated cosmic- 
ray equator over a 20-year interval. Interim report. Shea, M.S.; 
Smart, D.F. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). 26 Nov 1975. 7p. (AFCRL-TR—0604). 
NTIS $3.50. 

The location of the cosmic-ray equator for two different 
epochs has been determined by calculating the vertical cutoff 
rigidities in the equatorial region using geomagnetic field models 
appropriate for 1965 and 1975. A comparison of these results with 
the cosmic-ray equator determined for Epoch 1955 shows that, 
whereas no significant changes for this 20-year interval are found 
in the longitudes between 0 degrees and 270 degrees E, the 
theoretical equator has shifted slightly northward in the longitude 
range 280 degrees to 350 degrees E. (GRA) 


14971 (AD-A—019635) Isotopic components of low energy 
light nuclei in cosmic radiation detected with detector. En- 
vironmental research papers. Fukui, K.; Enge, W.; Beaujean, R. 
(Air Force Cambridge Research Labs., L.G. Hanscom Field, Mass. 
(USA)). 16 Jun 1975. 72p. (AFCRL-TR—75-0339; AFCRL- 
ERP—519). NTIS $4.50. 

An experiment was performed to observe and analyze the 
isotopic components of low energy light nuclei, ially berylli- 
um, in cosmic rays. Plastic sheets consisting of 50 layers of Daicel 
and Kodak cellulose nitrate (CN) were flown from Fort Churchill, 
Canada, in 1971 for this purpose. The theoretical and experimen- 
4 ——. as well as their analysis, are presented in this report. 
(GRA) 


14972 (N—75-23443) Interplanetary magnetic fields, their 
fluctuations, and cosmic ray variations. Barouch, E.; Sari, J.W. 
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(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Apr 1975. 20p. (NASA- 
TM-X—70881 X—692-75- 3). NTIS $3.25. 

Submitted for Publication. 

The cause of Forbush decreases is examined by using 
neutron monitor data and measurements of the interplanetary mag- 
netic field. It is found that for the period examined (Dec. 15, 1965 
to April 23, 1966) large enhancements of the interplanetary mag- 
netic field correlate well with decreases in cosmic ray intensity, 
while various parameters connected with the fluctuations in the 
field do not display such good correlation. The inference is drawn 
that Forbush decreases are not related to the turbulence or ran- 
—— in the field but to the large scale features of the field. 
(auth) 


14973 (N—75-25789) Research in particles and fields. Semian- 
nual status report, 1 Oct 1974—31 Mar 1975. Vogt, R.E. 
(California Inst. of Tech., Pasadena (USA)). 31 Mar 1975. Con- 
tract NGR-05-002-160. 35p. (NASA-CR—142956). NTIS $3.75. 
Cosmic ray research and particle and field theory in space 
are examined. Data also cover experiments designed especially for 
spacecraft. An extensive bibliography is included. (GRA) 


14974 (N—75-27337) Data analysis for Skylab proton spec- 
trometer. Bimonthly progress report, Apr—May 1975. Hill, C.W. 
(Science Applications, Inc., Huntsville, Ala. (USA)). 18 Jun 1975. 
Contract NAS8-31372. 16p. (NASA-CR—143886; SAI—76-543- 
HU). NTIS $3.25. 

The measured values are compared to values derived from a 
proton environment model. Spectral data are compared, the omni- 
directional fluxes are found, a range of assumed pitch angle dis- 
tributions are established, and the values which would be seen by 
an idealized proton spectrometer immersed in the model environ- 
ment are computed. The measured values and calculated values 
are summed over time, then ratiod to provide spectral correction 
factors. The data are tabulated according to location, pitch angle, 
energy, assumed pitch angle distribution, and orientation in the 
earth-fixed coordinate system. With the aid of these data, detailed 
corrections to the proton model environment are derived. Best-fit, 
energy-dependent pitch angle distributions are also obtained. Some 
information is derived concerning the east—west asymmetry. 
(auth) 


14975 (N—75-28000) Cosmic ray positron and negatron spec- 
tra between 20 and 800 MeV measured in 1974. Hartman, R.C.; 
Pellerin, C.J. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Jun 1975. 
23p. (NASA-TM-X—70923; X—662-75-152). NTIS $3.25. 

Submitted for Publication. 

A balloon-borne spark-chamber magnetic spectrometer was 
used to measure separate spectra of positrons and negatrons in two 
flights during summer, 1974. The total electron flux is about 0.3 
m~? s~' sr-' MeV~-! between 70 and 800 MeV, and increases 
toward lower energies. The positron spectrum decreases sharply 
toward lower energies from a value of about 0.08 m™ s™ sr“! 
MeV- at 650 MeV, and only upper limits are obtained for 
positrons below 200 MeV. At energies above 180 MeV, the spheri- 
cally symmetric Fokker—Planck equation provides reasonable fits 
to both the positron and total electron data. At energies below 180 
MeV, the data are consistent with a continuation of the same dif- 
fusion coefficient and local source of negatrons, or a change in the 
diffusion coefficient to a constant value. (auth) 


14976 (N—76-12931) Isotopic composition of cosmic rays with 
5 < or = Z < or = 26. Fisher, A.J.; Hagan, F.A.; Maehl, R.C.; 
Ormes, J.F.; Arens, J.F. (National Aeronautics and Space Adminis- 
tration, Greenbelt, Md. (USA). Goddard Space Flight Center). Oct 
1975. 32p. (NASA-TM-X—71019; X—661-75-278). NTIS $4.00. 

Submitted for publication. 

Results obtained from a high-altiitude balloon flight from 
Thompson, Canada, in August, 1973, are reported. The instrument 
consisted of a spark chamber, a lucite Cherenkov counter, and 
thirteen layers of scintillators. For heavy particles the Cherenkov- 
range method of analysis was used to determine the mass of parti- 
cles energetic enough to produce a Cherenkov signal and then stop 
in the layered scintillators. The data appear to be consistent with 
current cosmic-ray propagation models. By use of a simple ex- 
ponential path length propagation model, these data are extrapo- 
lated to the cosmic-ray source, and some implications of the data 
are discussed as to the nature of the source. (auth) 


14977 (JPRS—65778) Space research conducted in the USSR 
in 1974: COSPAR report, 18th plenary session. 29 Sep 1975. 
Translation of Kosmicheskie Issledovaniya, Vypolnenne v SSSR v, 
1974, Godu Doklad K , Vosemnadtsatyi Plenum, Moscow, 
1975, pl-112. 129p. NTIS $5.75. 
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The report contains a review of the exploration and use of 
outer space for scientific and national economic goals conducted 
in the USSR in 1974. Topics discussed include investigations of the 
moon and planets; investigations of cosmic rays, the interplanetary 
medium, and earth’s magnetosphere; investigations of physics of 
the upper atmosphere and meteorological investigations; manned 
space flights; biomedical research; exoatmospheric astronomy; in- 
ternational cooperation; launchings of space vehicles in the USSR 
in 1974. (GRA) 


STARS 
REFER ALSO TO CITATION(S) 15128 


14978 (AD-A—020805) CRL 2688 and CRL 618: proto- 
planetary nebulae. Lo, K.Y.; Bechis, K.P. (Owens Valley Radio 
Observatory, Pasadena, Calif. (USA)). 1975. Contract N00014-67- 
A-0094-0019. 20p. NTIS $3.50. 

Prepared in cooperation with Massachusetts Univ., Amherst. 
Dept. of Physics and Astronomy. 

2.6-mm CO J + 1 to 0 emission has been detected from the 
peculiar infrared objects CRL 2688 (the Egg Nebula) and CRL 
618. The observed parabolic line-shape can be interpreted as opti- 
cally thick emission from a uniformly expanding molecular en- 
velope with a size smaller than the telescope beam. The line-width 
indicates an expansion velocity on the order of 20 km/s. Other 
molecular lines similar to those observed in the envelope of the 
carbon star IRC+10216 are also observed in CRL 2688, even 
though the central star in CRL 2688 has a relatively early spectral 
type (FSla). In CRL 618, the existence of an expanding molecular 
envelope around a central star with spectral type BO implies that 
the central star has evolved within a very short time (<10,000 
years) from a cool, perhaps carbon-rich, star. The presence of 
mass-loss and the rapid evolution of the central stars suggest that 
CRL 2688 and CRL 618 may be proto-planetary nebulae. (GRA) 


14979 (N—75-24598) Copernicus observations of Bete!geuse 
and Antares. Bernat, A.P.; Lambert, D.L. (Texas Univ., Austin 
(USA). Dept. of Astronomy). 1975. 32p. (NASA-CR—142815). 
NTIS $3.75. 

Copernicus observations of the M-supergiants, a Ori and a 
Sco, are presented. The Mg II H and K resonance lines are 
strongly in emission in both stars. The K line is highly asymmetric 
in both stars but the H line is symmetric. Upper limits for several 
other resonance lines are given for a Ori. The possibility is ex- 
plored that the K line asymmetry is caused by overlying resonance 
lines of Mn I and Fe I formed in the cool circumstellar gas shells 
around these stars. Observations of the Mn I 4030—4033 A lines 
are used to show that circumstellar shell absorption is too weak to 
explain the asymmetry. It is suggested that the absorption occurs in 
a cool turbulent region between the base of the circumstellar shell 
and the top of the chromosphere. (auth) 


14980 (N—75-24599) A table of semiempirical gf values. Part 
1. Wavelengths: 5.2682 nm to 272.3380 nm. Kurucz, R.L.; 
Peytremann, E. (Smithsonian Astrophysical Observatory, Cam- 
bridge, Mass. (USA)). 14 Feb 1975. 415p. (NASA-CR—142879). 
NTIS$10.50. 

Seri-3. 

The gf values for 265,587 atomic lines selected from the 
line data used to calculate line-blanketed model atmospheres are 
tabulated. These data are especially useful for line identification 
and spectral synthesis in solar and stellar spectra. The gf values are 
calculated semiempirically by using scaled Thomas—Fermi—Dirac 
radial wave functions and SS found through least-squares 
fits to observed energy levels. Included in the calculation are the 
first five or six stages or ionization for sequences up through 
nickel. Published gf values are included for elements heavier than 
nickel. The tabulation is restricted to lines with wavelengths less 
than 10 micrometers. (auth) 


14981 (N—75-24600) A table of semiempirical gf values. Part 
2. Wavelengths: 272.3395 nm to 599.3892 nm. Kurucz, R.L.; 
Peytremann, E. (Smithsonian Astrophysical Observatory, Cam- 
—. Mass. (USA)). 14 Feb 1975. 403p. (NASA-CR—142880). 
NTIS$10.50. 

Seri-3. 

The gf values for 265,587 atomic lines selectedfrom the line 
data used to calculate line blanketed model at heres are tabu- 
lated. These data are especially useful for line identification and 
spectral synthesis in solar and stellar spectra. The gf values are cal- 
culated semiempirically by using scaled Thomas—Fermi—Dirac 
radial wave functions and _ vectors found through least-squares 
fits to observed energy levels. Included in the calculation are the 
first five or six s of ionization for sequences up through 
nickel. Published gf values are included for elements heavier than 
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nickel. The tabulation is restricted to lines with wavelengths less 
than 10 micrometers. (auth) 


14982 (N—75-24601) A table of semiempirical gf values. Part 
3. Wavelengths: 599.4004 nm to 9997.2746 nm. Kurucz, R.L.; 
Peytremann, E. (Smithsonian Astrophysical Observatory, Cam- 
bridge, Mass. (USA)). 14 Feb 1975. 422p. (NASA-CR—142881). 
NTIS$10.50. 

Seri-3. 

The gf values for 265,587 atomic lines selected from the 
line data used to calculate line-blanketed model atmospheres are 
tabulated. These data are especially useful for line identification 
and spectral synthesis in solar and stellarspectra. The gf values are 
calculated semiempirically by using scaled Thomas—Fermi—Dirac 
radial wave functions and eigenvectors found through least-squares 
fits to observed energy levels. Included in the calculation are the 
first five or six stages of ionization for sequences up through 
nickel. Published gf values are included for elements heavier than 
nickel. The tabulation is restricted to lines with wavelengths less 
than 10 micrometers. (auth) 


14983 (N—75—25783) Research study of 8 Cephei variable 
stars using data from OAO-2. Final technical report, 1 May 
1974—30 Apr 1975. Lesh, J.R. (Denver Univ., Colo. (USA). 
Dept. of Physics and Astronomy). 30 Apr 1975. 14p. (NASA- 
CR—142804). NTIS $3.25. 

Photometric data from the Wisconsin Experiment package 
on OAO-2 were obtained for six 8 Cephei variable stars. The data 
were reduced in accordance with the OAO 2/Wisconsin Experi- 
ment Package Photometer Users Guide. For delta Cet and y Peg, 
there were enough data points to form reliable composite light 
curves at seven or eight ultraviolet wavelengths. The light curves 
are well represented by sine waves in phase with the blue light 
curve for each star. The amplitude of the light variation increases 
with shorter wavelengths. For theta Oph, epsilon Cen, eta Sco, and 
lambda Sco, mean magnitudes and light ranges were obtained at 
several ultraviolet wavelengths. No significant differences were 
found between the mean, de-reddened ultraviolet colors of the ob- 
served stars, and the mean values for standard stars computed by 
Bottemiller. An attempt to derive a temperature scale from a com- 
parison of the observed ultraviolet colors with Kurucz models was 
unsuccessful. (auth) 


14984 (N—75-27978) Treatment of atomic and molecular line 
blanketing by opacity sampling. Johnson, H.R.; Krupp, B.M. 
(Indiana Univ., Bloomington (USA). Dept. of Astronomy). 1975. 
Contracts NGL-15-003-002;NSF MPS-74-18929. 19p. (NASA- 
CR—143097). NTIS $3.25. 

An opacity sampling (OS) technique for treating the radia- 
tive opacity of large numbers of atomic and molecular lines in cool 
stellar atmospheres is presented. Tests were conducted and results 
show that the structure of atmospheric models is accurately fixed 
by the use of 1000 frequency points, and 500 frequency points is 
often adequate. The effects of atomic and molecular lines are 
separately studied. A test model computed by using the OS 
method agrees very well with a model having identical atmospheric 
parameters computed by the giant line (opacity distribution func- 
tion) method. (auth) 


14985 (N—75-29894) Computer simulation of plasma and n- 
body problems. Annual report, Jun 1974—May 1975. Harries, 
W.L.; Miller, J.B. (Old Dominion Univ., Norfolk, Va. (USA). 
Research Foundation). Aug 1975. 222p. (NASA-CR—143286). 
NTIS $7.25. 

The following FORTRAN language computer codes are 
presented: efficient two- and three-dimensional central force 
potential solvers; a three-dimensional simulator of an isolated 
galaxy which incorporates the potential solver; a two-dimensional 
particle-in-cell simulator of the Jeans instability in an infinite self- 
gravitating compressible gas; and a two-dimensional particle-in-cell 
simulator of a rotating self-gravitating compressible gaseous system 
of which rectangular coordinate and superior polar coordinate ver- 
sions were written. (auth) 


14986 (N—75-30956) The astrometric binary «4 Cas: photo- 
graphically almost resolved, and its on the primordial 
helium abundance. Feibelman, W.A. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
ight Center). Jul 1975. 17p. (NASA-TM-X—70950; X—673-75- 
182). = sed 
tion 2 sub-dwarf star 4 Cas was photographed. 
oo images were obtained from which the separation mag- 
nitude of the unseen component can be derived. (auth) 


14987 (N—75-21164) Astrometrics and astroph No. 17. 
Koval, I.K. Dec 1974. Translated from Astrometriya Astrofizika, 
17, Kiev, Naukova Press, 1972, p 1-128. (NASA-TT-F—15768) 
1Sip. NTIS $6.25. 
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Articles are presented on stellar physics, solar physics, 
photographic astrometrics, and fundamental astronomy. Topics 
discussed include hydrogen envelope of a white dwarf, sound 
waves, spectral lines, thermodynamic equilibrium, astronomical 
refraction, scintillation spectra of stars and planets, light beam 
— fluctuations, and operator response characteristics. 
( ) 


14988 Observed parameters of O type stars. Conti, P.S. (Univ. 
of Colorado, Boulder). pp 207-221 of In H II regions and related 
topics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Ver- 
lag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A review is made of the determinations of the effective tem- 
perature, Juminosity and masses of O type stars. This also involves 
the status of the comparison of the observations with non-LTE 
plane-parallel models, which can then be used to derive other 
= about the stars. For most O type stars, there seems to 

good understanding of the temperature scale and overall com- 
parison to models. For a significant minority, the Of stars and su- 
pergiants, there are still uncertainties in the models due to the 
necessity of including spherical geometry effects and stellar wind 
dynamics. 5 figs., 2 tables, 20 refs. 


14989 The structure of supernova shock waves. Weaver, T.A. 
(Lawrence Livermore Laboratory and Physics Department, 
University of California, Berkeley). Astrophys. J., Suppl. Ser.; 32: 
No. 2, 233-282(Oct 1976). 

The structure of strong shock waves is calculated over the 
range of shock energies (1 to 100 MeV nucleon) and initial 
number densities (10—10** cm~*) believed likely to occur in the 
red-giant-like envelopes of stars undergoing Type II supernova ex- 
plosions. The general equations governing the structure of such 
shocks are developed on the basis of a plasma composed of ions, 
electrons, positrons, and photons, making use of diffusion theory 
to evaluate the dissipative and transfer terms. The present treat- 
“ment differs from previous calculations in that the effects of radia- 
tion transport on the energy and momentum balance in the shock 
are taken into account, as well as the relativistic contributions to 
radiative emission rates due to nondipole electron-ion bremss- 
trahlung, electron-electron bremsstrahlung, and radiative Compton 
scattering. An implicit treatment of inverse Compton scattering is 
also developed in terms of the creation and diffusion of effective 
photons.Severalmodels of strong shock structure are formulated 
— on the basis of these equations and physical processes. 
(AIP) 


14990 An extrasolar extreme-ultraviolet object. II. The nature 
of Hz 43. Margon, B.; Liebert, J.; Gatewood, G.; Lampton, M.; 
Spinrad, H.; Bowyer, S. (University of California, Berkeley). As- 
trophys. J.; 209: No. 2, 525-535(15 Oct 1976). 
A variety of new data are presented on the white dwarf HZ 
43, the first extrasolar object to be detected at extreme-ultraviolet 
(EUV) wavelengths. Optical spectrophotometry with 8 A resolu- 
tion has been obtained separately for the white dwarf and the red 
companion; we classify the stars as DAwk and dM3.S5e. The 
distance modulus from the red dwarf data is (m: M) =4.1 +- 0.7. 
A new trigonometric parallax is derived from 22 plates of the Al- 
legheny rey ge a=0'/sub ./016 +- 0’/sub ./004[(m: 
M) =4.0 +- 0.5]. The combination of EUV and optical data 
require T=110,000 +- 10,000 K. Other optical and X-ray results 
are compatible with, although less restrictive than, this estimate. 
There is no firm evidence for variability of the EUV or X-ray flux 
on time scales from seconds to years; archival plate material shows 
no evidence for optical variability over an 80 year baseline. The 
volume density of neutral interstellar hydrogen implied by the ob- 
servations is n/sub H/=0.02 cm~%, consistent with other estimates 
for the solar neighborhood.Several competing models postulating 
EUV emission from white dwarfs are wn to be unreasonable 
iven the current data. The most tenable explanation of the data is 
lackbody radiation from a star with T=110,000 K and T=0.07 
R/sub sun/. The bolometric magnitude and surface gravity are esti- 
mated as m/sub bol/=2.55 +- 0.06 and log g=8.6 +- 0.3, respec- 
tively, and the evolutionary implications of such a hot star are 
briefly considered. In particular, some DA stars must have 
progenitos hotter than the sdB’s, i.e., planetary-nebula central stars 
or sdO’s. (AIP) 


14991 On the structure of contact binaries. I. The contact 
discontinuity. Shu, F.H.; Lubow, S.H.; Anderson, L. (Department 
of Astronomy, University of California, Berkeley). Astrophys. J.; 
209: No. 2, 536-546(15 Oct 1976). 

The problem of the interior structure of contact binaries is 
reviewed, and a simple resolution of the difficulties which plaque 
the theory is suggested. We propose that contacul binaries contain 
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a contact discontinuity between the lower surface of the common 
envelope and the Roche lobe of the cooler star. This discontinuity 
is maintained against thermal diffusion by fluid flow, and the 
transition layer is thin to the extent that the dynamical time scale 
is short in comparison to the thermal time scale. The idealization 
that the transition layer has infinitesimal thickness allows a simple 
formulation of the structure equations which are closed by ap- 
propriate jump conditions across the discontinuity. The further im- 
position of the standard boundary conditions suffices to define a 
unique model for the system once the chemical composition, the 
masses of the two stars, and the orbital separation are specified. 
We leave the actual construction of stellar models for a later com- 
munication. (AIP) 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 15128 


14992 (AD-A—020806) Accurate positions of OH emission 
sources. Evans, N.J. II; Crutcher, R.M.; Wilson, W.J. (Owens Val- 
ley Radio Observatory, Pasadena, Calif. (USA)). 1976. Contract 
N00014-67-A-0094-0019. 9p. NTIS $3.50. 

Prepared in cooperation with Aerospace Corp., El Segundo, 
Calif. 

The Owens Valley interferometer has been used to measure 
accurate positions for 9 OH emission sources at 1612 MHz and 4 
sources at 1665 MHz. The baseline was 244 meters north—south. 
In addition to the very strong 1612 emitter, OH26.5+0.6, 8 
sources from the survey of Winnberg et al. (1973) were measured. 
These positions have been used in a search for infrared objects 
(results presented elsewhere). In addition, a position was measured 
for the 1665 maser emission from IC2162 (S255), and the position 
of the maser in W75N was remeasured. (GRA) 


14993 (N—75-20428) UHURU advanced studies and guest in- 
vestigator program. Final report. Giacconi, R. (Smithsonian As- 
trophysical Observatory, Cambridge, Mass. (USA)). Apr 1975. 
Contract NGR-09-015-211. 14p. (NASA-CR—142545). NTIS 
$3.25. 

Various aspects of the UHURU program are discussed in- 
cluding satellite operations, software development, data analysis, 
and scientific research. (GRA) 


14994 (N—75-24595) Spectral variability of CYG X-3. Ser- 
lemitsos, P.J.; Boldt, E.A.; Holt, S.S.; Rothschild, R.E.; Saba, 
J.L.R. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). Apr 1975. 19p. 
(NASA-TM-X—70891 X—661-75-98). NTIS $3.25. 

The 1.7- to 40-keV spectra of Cyg X-3 obtained about a 
year apart, by using the same rocket payload, show large spectral 
differences. The two observations suggest that, while the luminosi- 
ty of this source remains roughly the same, its spectrum can vary 
from a featureless blackbody distribution to a flat spectrum which 
includes strong iron line emission at approximately 6.7 keV. The 
flux in the line corresponds to an equivalent continuum width of 
1.2 keV. (auth) 


14995 (N—75-27977) X-ray astronomy. Tindo, I.P. Jul 1975. 
Translation of Znaniye: Novoye v Zhizni, Nauke, Tekhnike 
(Moscow), No. 3, 1975, p 1-64. (NASA-TT-F—16377). 57p. NTIS 
$4.25. 


Scientific instruments which are launched in rockets and 
satellites for purposes of research in the x-ray astronomy field are 
described. A brief summary of the results obtained in recent years 
by studying the Sun, galactic and extragalactic discrete x-ray 
sources, and the x-ray background in space is given. (auth) 


14996 (N—75-28978) The light curve of a transient x-ray 
source. Kaluzienski, L.J.; Holt, S.S.; Boldt, E.A.; Serlemitsos, P.J.; 
Eadie, G. (National Aeronautics and Space Administration, Green- 
belt, Md. (USA). Goddard Space +g Center). Jul 1975. 14p. 
(NASA-TM-X—70938; X—661-75-178). NTIS $3.25. 

Submitted for publication. 

The Ariel-V satellite monitored the x-ray light curve of 
A1524-62 almost continuously from 40 days prior to maximum 
light until its disappearance below the effective experimental sen- 
sitivity. The source exhibited maximum light on approximately 4 
December 1974, at a level of 0.9 the apparent magnitude of the 
Crab Nebula in the energy band 3 to 6 keV. Although similar to 
previously reported transient sources with a decay time constant of 

roximately 2 months, the source exhibited an extended, varia- 
ae goodie on-state of about | month at a level of greater than 


approximately 0.1 maximum light. The four bright (greater than 
0.2 of the Crab Nebula) transient sources observed during the first 
half-year of Ariel-V operation are indicative of a galactic disk dis- 
tribution, and a luminosity at maximum in excess of 10%’ ergs/s. 
(auth) 
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14997 (N—75-29964) Small Astronomy Satellite-A, Uhuru 
data analysis. Final report, 12 Dec 1970—31 Dec 1974. Koch, D. 
(American Science and Engineering, Inc., Cambridge, Mass.). 31 
Dec 1974. Contract NAS5-11422. 168p. (NASA-CR—144660; 
ASE—3654). NTIS $6.25. 

Objectives were to conduct observations with the first satel- 
lite entirely devoted to x-ray astronomy and to analyze the results 
obtained. A catalog of x-ray sources was generated, and results of 
discoveries and further detailed observations of sources were 
presented in scientific journals and meetings. A list of how objec- 
tives were met, a brief description of the instrument, significant 
results, the x-ray catalog, and a complete bibliography of results 
are included. (auth) 


14998 (N—76-10941) Further joint x-ray, infrared and radio 
observations of Cygnus X-3. Mason, K.O.; Becklin, E.E.; Blanken- 
ship, L.; Brown, R.L.; Elias, J. (California Inst. of Tech., Pasadena 
(USA)). 1975. Contract NGL-05-002-207. 29p. (NASA- 
CR—143536). NTIS $4.00. 

Observations of Cygnus X-3 were carried out at 2.5—7.5 
keV, 2.2 micron, 8.1 GHz, and 2.7 GHz over a two-week period. 
The x-ray data show the periodic structure which is typical of Cyg 
X-3. At times the x-ray and infrared measurements show very 
similar periodic structure, both in phase and shape, while at other 
times the infrared data show no periodic variability. The radio 
fluxes were usually low during the period of observation; both the 
daily average radio flux levels and spectral index remained nearly 
constant. (auth) 


14999 (N—76-16989) Evidence for an 11.2 d periodicity from 
Cyg X-2. Holt, S.S.; Boldt, E.A.; Serlemitsos, P.J.; Kaluzienski, L.J. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Jan 1976. lip. (NASA- 
TM-X—71049;X—660-76-1). NTIS $3.50. 

Submitted for publication. 

Evidence for a persistent 11.17 + or - .10 d period from 
Cyg X-2 is presented from one year of accumulated data from the 
Ariel-5 all-sky monitor. The effect is not a simple sidereal alias of 
a true source period close to one day. (auth) 


15000 Some recent calculations and computer programs. 
Salem, M. (Univ. Coll., London). pp 266-270 of In H II regions 
and related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The construction of a unique spherical model with filling 
factor unity of a thermal radio source is briefly described. The 
function 2(E) must previously be obtained from radio flux obser- 
vations as described by Seaton at the Symposium. Information on 
the availability of computer programsfor determination of 01(E) 
and construction of the spherical model is given. Information is 
also given on computer programs for the computation of the 
hydrogen and helium line and continuum spectrum of H* regions, 
and for computation of the departure coefficients from ther- 
modynamic equilibrium, b/sub n/, at low electron temperatures. 
An approximation formula for the computation of the absorption 
coefficient of hydrogenic ions at all electron temperatures and 
radio frequencies of current astrophysical interest is also given. It 
is expected that this formula will be of most use at electron tem- 
— below 1000K, for which the standard approximation 

comes inaccurate. | fig., 13 refs. 


15001 (N—75-29971) Why are there so few x-ray stars . Il- 
larionov, A.F.; Syunyaev, R.A. Jun 1975. Translation of Russian 
report PR—202, 1974, p 1-32. (NASA-TT-F— 16296). 33p. NTIS 
$3.75. 


Conditions are discussed under which a binary star can be 
converted into a source of x-ray radiation depending on the condi- 
tion under which stellar wind accretion of matter in the form of a 
disk can occur on a black hole or neutron star. It is shown that the 
main condition for the appearance of an x-ray source in a binary 
system is that the dimensions of its normal component be close to 

e dimensions of its Roche’s cavity. It was found that old isolated 
pulsars cannot become sources of ultraviolet and soft x-ray radia- 
tion. (auth) 


SOLAR PHENOMENA 


REFER ALSO TO CITATION(S) 14980, 14981, 14982, 14995, 
15031, 15086, 15112, 15119, 15120 


15002 (AD-A—018768) Reality of a sun—weather effect. 
Technical report. Wilcox, J.M.; Svalgaard, L.; Scherrer, P.H. 
(Stanford Univ., Calif. (USA). Inst. for Plasma Research). Oct 
pig’ Contract N00014-76-C-0207. 15p. (SU-IPR—645). NTIS 


ERA VOL. 2, NO. 6 


An influence of the solar magnetic sector structure on the 
terrestrial atmospheric vorticity has been reported. The reported 
effect persists when the number of sector boundary passages ex- 
amined is increased from 54 to 131. The same effect is found inde- 
pendently in the latitude zones 35 deg. N—55 deg. N and > 55 
deg. N. The depth of the sector-related effect is much greater than 
the depth of any other minimum in an extended analysis. These 
results support the reality of the effect. (auth) 


15003 (AD-A—019637) A theoretical model and radioburs*- 
proton flux spectral correlations for U-shaped solar flare radio 
bursts. Final report, Aug 1971—Jun 1975. Kalman, G.; Bakshi, P. 
(Boston Coll., Chestnut Hill, Mass. (USA). Dept. of Physics). Jul 
1975. Contract F19628-72-C-0003. 24p. NTIS $3.50. 

A theoretical model for the explanation of the origin of U- 
shaped solar burst spectra was developed. The model is based on 
the concept of one single group of radiating electrons, whose low- 
frequency radiation is enhanced by the ambient magnetoplasma. 
Model spectra were computer generated. The conversion of the 
radiated waves, their propagation through and escape from the 
solar corona were considered and demonstrated. (GRA) 


15004 (AD-A—019817) An atlas of the solar ultraviolet spec- 
trum between 2226 and 2992 angstroms. Tousey, R.; Milone, E.F.; 
Purcell, J.D.; Schneider, W.P.; Tilford, S.G. (Naval Research Lab., 
Washington, D.C. (USA)). Oct 1974. 87p. (NRL—7788). NTIS 
$45.00. 

The photochemistry of the earth’s upper atmosphere is con- 
trolled fundamentally by the incident radiation from the Sun, espe- 
cially the ultraviolet that is absorbed at levels above the 
tropopause. This atlas presents the incident solar irradiance with 
the high spectral resolution necessary to calculate the reaction 
produced when this energy is absorbed by atmospheric molecular 
gases. Many of these molecules have absorption bands that consist 
of very narrow lines. Solar irradiance in units of ~4W/cm?-H are 
presented in the wavelength range of 2226 to 2992 A. The curves 
were determined from high-resolution rocket echelle spectrograms 
photographed above the earth's atmosphere. Each panel of the 
atlas covers 14A, with some overlap from panel to panel. The 
spectral resolution is approximately 0.03A. (GRA) 


15005 (AD-A—020553) Cooperative studies of chromospheric 
structure and magnetic fields. Final report 1 Oct 1972—30 Jun 
1975. Zirin, H.; Moore, R.L. (California Inst. of Tech., Pasadena 
(USA)). 4 Sep 1975. Contract F19628-73-C-0085. 16p. NTIS 
$3.50. 

This report concentrates on chromospheric phenomena and 
their associated magnetic fields. The following three areas of 
research are discussed: (1) Morphology of active regions, i.e. rela- 
tions between magnetic field structure and plages, filaments, and 
flares; (2) Sunspot phenomena, especially umbral flashes and 
running penumbral waves; (3) Structure and dynamics of quiet re- 
gions, e.g. chromospheric network, spicules, and oscillations. 
(GRA) 


15006 (N—75-21200) Time-dependent 2.2 MeV and 0.5 MeV 
lines from solar flares. Wang, H.T.; Ramaty, R. (National Aeronau- 
tics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Mar 1975. 40p. (NASA-TM-X—70865 
X—660-75-74). NTIS $3.75. 

Submitted for Publication. 

The time dependences of the 2.2 MeV and 0.51 MeV 
gamma ray lines from solar flares are calculated, and the results 
are compared with observations of the 1972, August 4 and 7 
flares. Time lag between the nuclear reactions and the formation 
of these two lines are caused, respectively, by capture of the 
neutrons, and by deceleration of the positrons and decay of the 
radioactive nuclei. Results show that the calculation is consistent 
with the observed rise of the 2.2 MeV line on August 4, and it 
does not require different time dependences for the accelerated 
protons and electrons in the flare region. The above lags can ex- 
= the delayed gamma ray emission observed on August 7. 

‘ositrons of energies greater than about 10 MeV could be de- 
tected in interplanetary space following large solar flares. (auth) 


15007 (N—75-23922) Solar gamma ray monitor for OSO-H 
(0.3—10 MeV). Final report. Chupp, E.L.; Gleske, I.U.; Forrest, 
D.J. (New Hampshire Univ., Durham (USA). Dept. of Physics). 
Dec 1974. Contract NASS-11054. 278p. (NASA-CR—143799). 
NTIS $8.75. 

A gamma ray experiment to be flown aboard the OSO-7 
spacecraft is described along with a history of the development of 
the experiment, a description of the gamma ray detector and its 
operation, and a short preliminary review of the scientific informa- 
tion obtained during the lifetime of the instrument. The gamma-ray 
detector operated an average of 18 hours a day for approximately 
15 months. The majority of the data were collected in the solar 
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and antisolar directions, but data at right angles to the 
spacecraft—sun line were also accumulated. In all, at Toast two full 
scans of the celestial sphere were completed. (auth) 


15008 (N—75-24646) Solar ray lines ey of ac- 
celerated particle directionalities in flares. Ramaty, R.; Crannell, 
C.J. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). Apr 1975. 13p. 
(NASA-TM-X—70890 X—660-75-96). NTIS $3.25. 

Submitted for Publication. 

Anisotropies of charged particles accelerated in solar flares 
were studied by observing Doppler shifts of selected gamma-ray 
lines. The spectral shape was calculated of the 6.1-MeV line of O- 
‘6. If the accelerated particles are isotropic, the line remains cen- 
tered at eg = 6129.4 keV, and its width (FWHM) is about 100 
keV. For particle anisotropies that may be produced in solar flares, 
the line is shifted to lower energies by about 30 to 40 keV. (auth) 


(N—75-29977) Theoretical and experimental studies in 
ultraviolet solar physics. Semiannual status report, 1 Jun—30 Jun 
1975. Parkinson, W.H.; Reeves, E.M. (Harvard Coll. Observatory, 
Cambridge, Mass. (USA)). 30 Jun 1975. Contract NGL-22-007- 
006. 20p. (NASA-CR—143270; SASR—25). NTIS $3.25. 

The processes and parameters in atomic and molecular 
physics that are relevant to solar physics are investigated. The 
areas covered include measurement of atomic and molecular 
parameters that contribute to discrete and continous sources of 
opacity and abundance determinations in the sun, line broadening 
and scattering phenomena, and development of an ion beam spec- 
troscopic source which is used for the measurement of electron ex- 
citation cross sections of transition region and coronal ions. (auth) 


15010 (N—75-29978) Development of solar wind shock models 
with tensor plasma pressure for data analysis. Final technical re- 
port, 1 Aug 1970—31 Dec 1975. Abraham-shrauner, B. 
(Washington Univ., St. Louis, Mo. (USA). Dept. of Electrical En- 
gineering). 31 Dec 1975. Contract NGL-48-008-057. 13p. (NASA- 
CR—143301). NTIS $3.25. 

The development of solar wind shock models with tensor 
plasma pressure and the comparison of some of the shock models 
with the satellite data from Pioneer 6 through Pioneer 9 are re- 
ported. Theoretically, difficulties were found in non-turbulent fluid 
shock models for tensor pressure plasmas. For microscopic shock 
theories nonlinear growth caused by plasma instabilities was 
frequently not clearly demonstrated to lead to the formation of a 
shock. As a result no clear choice for a shock model for the bow 
shock or interplanetary tensor pressure shocks emerged. (auth) 


15011 (N—75-29986) Calculations for interpretation of solar 
vector magnetograph data. Final report, Oct 1970—May 1975. 
Dunn, A.R. (Teledyne Brown Engineering, Huntsville, Ala. 
(USA)). May 1975. Contract NAS8-26376. 164p. (NASA- 
CR—120685; EE-MSFC— 1900). NTIS $6.25. 

Computer techniques for data analysis of sunspot observa- 
tions are presented. Photographic spectra were converted to digital 
form and analyzed. Methods of determining magnetic field 
strengths, i.e., the Zeeman effect, are discussed. Errors originating 
with telescope equipment and the magnetograph are treated. Flow 
charts of test programs and procedures of the data analysis are 
shown. (GRA) 


15012 (N—75-30986) Final S020 skylab experiment report. 
Tousey, R.; Garrett, D.L. (Hulbert (E.O.) Center for Space 
Research, Washington, D.C. (USA)). Jul 1975. 34p. (NASA- 
CR—144380). NTIS $3.75. 

After the loss of the meteroid shield required using the solar 
scientific airlock to erect the sun shade, methods were improvised 
to operate the S020 experiment on EVA's. Almost no data were 
obtained in the wavelength range 10 to 110 A. From 110 to 280 A 
the spectra were 10 to 100 times less intense than expected. A 
probable cause in loss of instrument sensitivity is the contamina- 
tion of the filters by the spacecraft coolant. A list of observed lines 
in presented. Although fewer data were obtained than expected, 
several lines not previously observed were recorded; and the spec- 
tra serve to confirm many very faintly observed weak lines 
recorded from sounding rockets by other experiments. (auth) 


(N—75-30987) Solar atmosphere and the structure of 

regions. Semiannual report, 1 Jan—30 Jun 1975. Sturrock, 

P.A. (Stanford Univ., Calif. (USA). Inst. for Plasma Research). 

Aug 1975. Contract NGL-05-020-272. 39p. (NASA-CR— 143334; 
SAR—7). NTIS $3.79. 

Numerical analyses of solar activities are presented. The ef- 
fect of these activities on aircraft and weather conditions was stu- 
died. Topics considered are solar flares, solar x-rays, and solar 
magnetic fields (charts are shown). (GRA) 
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15014 (N—76-11985) Quantitative comparisons of type 3 
radio burst intensity and fast electron flux at 1 AU. Fitzenreiter, 
R.J.; Evans, L.G.; Lin, R.P. (National Aeronautics and Space Ad- 
ministration, Greenbelt, Md. (USA). Goddard Space’ Flight 
Center). Sep 1975. 19p. (NASA-TM-X—71008; X—693-75-236). 
NTIS $3.50. 

Submitted for publication. 

The flux of fast solar electrons and the intensity of the type- 
III radio emission generated by these particles were compared at 
one AU. Two regimes were found in the generation of type-IIl 
radiation: one, where the radio intensity is linearly proportional to 
the electron flux, and another, which occurs above a thre: 
electron flux, where the radio intensity is approximately propor- 
tional to the 2.4 power of the electron flux. This threshold 
to reflect a transition to a different emission mechanism. (auth) 


15015 (N—76-11986) Directivity of low-frequency solar type 3 
radio bursts. Fitzenreiter, R.J.; Fainberg, J.; Bundy, R.B. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). 
Goddard Space Flight Center). Oct 1975. 20p. (NASA-TM- 
X—71014; X—693-75-284). NTIS $3.50. 

The occurrence rate of type 3 solar bursts in the frequency 
range 4.9 MHz to 30 kHz was analyzed as a function of burst in- 
tensity and burst arrival direction. Results show that the occur- 
rence rate of bursts falls off with increasing flux and the distribu- 
tion of burst arrival directions at each frequency shows a signifi- 
cantly larger number of bursts observed west of the earth—sun line 
than east of it. This western excess in occurrence rate appears to 
be correlated with the direction of the average interplanetary mag- 
netic field, and is interpreted as beaming of the observed burst 
radiation along the magnetic field direction. (auth) 


15016 (N—76-18028) Theory of type 3b solar radio bursts. 
Smith, R.A.; Delanoee, J. (National Aeronautics and Space Ad- 
ministration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Oct 1975. 76p. (NASA-TM-X—71060;X—602-75-281). 
NTIS $5.00. 

Submitted for publication. 

During the initial space—time evolution of an electron 
beam injected into the corona, the strong beam—plasma interac- 
tion occurs at the head of the beam, leading to the ——— of 
a quasi-monochromatic large-amplitude plasma wave that stabilizes 
by trapping the beam particles. Oscillation of the trapped particles 
in the wave troughs amplifies sideband electrostatic waves. The 
sidebands and the main wave subsequently decay to observable 
transverse electromagnetic waves through the parametric decay in- 
stability. This process gives rise to the elementary striation bursts. 
Owing to velocity dispersion in the beam and the density gradient 
of the corona, the entire process may repeat at a finite number of 
discrete plasma levels, producing chains of elementary bursts. All 
the properties of the type IIIb bursts are accounted for in the con- 
text of the theory. (auth) 


15017 (PB—247137-375-1/SL) Solar —geophysical data 
number 375. Part I (prompt reports). Data for October 
1975—September 1975. Explanation of data reports issued as 
number 366 (supplement) February 1975. Leighton, H.I. (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Nov 1975. 107p. (SGD—375(Pt.1)). Paper copy availa- 
ble from National Climatic Center, Attn: Publications. Federal 
Bidg., Asheville, N.C. 28801. Subscription $34.00/year includes 
Part I (Prompt Reports) and Part II (Comprehensive Reports); 
$18.00/year for either part. Annual supplement containing ex- 
planation is included. $1.40/copy for either part; $1.30 for extra 
issue. 

See also PB—247137-375-2. 

This is Part I, Prompt reports, of Solar—Geophysical Data 
for October 1975 and September 1975. The October 1975 data in- 
cludes sections on alert period, daily solar indices, solar flares, 
solar radio waves, solar wind measurements, spacecraft observa- 
tions, solar x-ray radiation, and inferred IP magnetic polarities. 
The September 1975 data includes sections on daily solar activity 
centers, sudden ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 
(GRA) 


15018 

number 375. Part II (com 

1975—April 1975 and \. 

sued as number 366 (supplement) February 1975. Leighton, H.I. 
(National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA)). Nov 1975. 45p. (SGD—375(Pt.2)). Paper copy 
available from National Climatic Center, Attn: Publications. 
Federal Bldg., Asheville, N.C. 28801. Subscription $34.00/year in- 
cludes Part I (Prompt Reports) and Part II (Comprehensive Re- 
ports); $18.00/year for either part. Annual supplement containing 
explanation is included. $1.40/copy for either part, $1.30 for extra 
issue. 
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See also PB—247137-375-1. 

This is Part II, Comprehensive reports, of 
Solar—Geophysical Data for May 1975—April 1975 and Miscel- 
lanea. The May 1975 data includes sections on solar flares, solar 
radio waves, and magnetograms of geomagnetic storm. The April 
1975 data includes sections on abbreviated calendar record and re- 

ional flare index. Miscellaneous data includes a section on H solar 
ares (standardized data). (GRA) 


15019 (PB—247619) Ultraviolet and visible solar flux mea- 
surements on board Concorde. Final report. Blamont, J.E.; Pom- 
mereau, J.P.; Souchon, G. (Centre National de la Recherche 
Scientifique, 91 - Verrieres-le-Buisson (France). Service 
d’Aeronomie). Jun 1975. Contract DOT-AS-20023. 68p. NTIS 
$4.50. 

The objective of the experiment was to provide an absolute 
measurement of the visible and uv solar flux at aircraft cruising al- 
titude; these measurements are necessary to help interpretation of 
other simultaneous measurements made on the aircraft. Sub- 
sequently, analysis of the collected data showed that it was possi- 
ble to enlarge the scope of the experiment by computing the ab- 
sorption due to aerosols and, most importantly, to determine the 
local concentration of NO,. (GRA) 


15020 High-speed solar wind flow parameters at 1 AU. Feld- 

man, W.C.; Asbridge, J.R.; Bame, S.J.; Gosling, J.T. (Los Alamos 

Scientific Laboratory, University of California, Los Alamos, New 

— 87545). J. Geophys. Res.; 81: No. 28, 5054-5061(1 Oct 
). 

To develop a set of constraints for theories of solar wind 
high-speed streams, a detailed study was made of the fastest 
streams observed at | AU during the time period spanning March 
1971 through July 1974. Streams were accepted for study only if 
(1) the maximum speed exceeded 650 km s™'; (2) effects of 
stream-stream dynamical interaction on the flow parameters could 
be safely separated from the intrinsic characteristics of the high- 
speed regions; (3) the full width at half maximum (FWHM) of the 
stream when mapped back to 20 solar radii by using a constant 
speed approximation was greater than 45degree in Carrington lon- 
gitude; and (4) there were no obvious solar-activity-induced con- 
taminating effects. Nineteen streams during this time interval 
satisfied these criteria. Average parameters at 1 AU for those por- 
tions of these streams above V=650 km s~' are given.Not only is it 
not presently known why electrons are significantly cooler than the 
protons within high-speed regions, but also observed particle fluxes 
and convected energy fluxes for speed greater than 650 km s“' are 
substantially larger than those values predicted by any of the exist- 
ing theories of solar wind high-speed streams. More work is there- 
fore needed in refining present solar wind models to see whether 
suitable modifications and/or combinations of existing theories 
based on reasonable coronal conditions can accommodate the 
above high-speed flow parameters. (AIP) 


15021 (N—75-33567) Results of the world space research, 
1966/67. Zimmer, H. Translated from Weltraumfahrt (West Ger- 
many); 18: No. 5, 138-141(1967). 13p. (NASA-TT-F—16634). 
NTIS $3.50. 

Lectures presented at the 1967 joint meeting of the Com- 
mittee on Space Research and the International Quiet Sun Year 
are reviewed. Solar radiation, earth radiation belts, lunar explora- 
tion, interplanetary dust, atmospheric composition, and space 
medicine and biology were among the topics considered. (GRA) 


15022 (N—75-24645) Some results of investigation of solar 
cosmic rays on board Mars-7 station. Vernov, S.N.; Alekseyev, 
N.V.; Vakulov, P.V.; Vvologdin, N.I.; Gorchakov, Y.V. Translated 
from Kosm. Issled.; 13: No. 1, 131-135(1975). 8p. (NASA-TT- 
F—16353). NTIS $3.25. 

Data are presented concerning the solar flares of 7 Sep- 
tember 1973, recorded in the sun’s southern hemisphere at coor- 
dinates of 180 deg S 47 deg W. They were obtained by the Mars-7 
probe from 6 to 18 September, while the earth and the probe were 
north of the solar equatorial plane at about 70 latitude. The mu- 
tual geometry of the sun, earth, probe, and Mars is shown graphi- 
cally, and resulting curves are presented depicting fluxes of 50- to 
500-keV electrons, 3- to 35-MeV protons, and 250- to 650-keV 
protons. Their distinct peculiarity was a _ prolon negative 
anisotropy. Analysis of disposition and particle distribution led to 
the conclusion that the basic flux of flare particles moved from the 
sun south of the solar equatorial plane and crossed it in a 
northernly direction near Mars’ orbit. The Mars-7 probe detectors 
(gas-discharge, semiconductor, Cerenkov, their quantities and 
parameters) are described. (auth) 


15023 (N—75-25801) The guiding center in a cell method in 


the three-dimensional on the interaction of the solar wind 
plasma with the conducting model of the Moon (numerical experi- 
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ment). Lipatov, A.S. Jun 1975. Translation of Vedushchiy Tsentr v 
Yacheyka v_ Trekhmernoy’ Nestatisonarnoy Zadache o 
Vzaymodeystvii Plazmy Solnechnovo Vetra c Provodyashchey 
Modelyu Luny (Chislenn Eksperiment), report PR—196, 
Moscow, Acad. of Sci., USSR, Inst. of Space Res., 1974, p 1-39. 
(NASA-TT-F— 16414). 34p. NTIS $3.75. 

A numerical method for simulating a strongly magnetized 

lasma was proposed. The method is based on a synthesis of the 
particles in a cell’ method and the ‘guiding center’ theory. The 
problem of the interaction of a nonsteady-state flux of plasma with 
the conducting model of the Moon is solved numerically. Results 
are presented for the calculations of the formation of the plasma 
wake of the Moon and the interaction of the Moon with weak 
discontinuities of the solar wind. (auth) 


15024 Solar neutrinos: proposal for a new test. Freedman, 
M.S.; Stevens, C.M.; Horivitz, E.P.; Fuchs, L.H.; Lerner, J.L.; 
Goodman, L.S.; Childs, W.J.; Hessler, J. (Argonne National Lab., 
IL). Science; 193: No. 4258, 1117-1118(17 Sep 1976). 

The predicted flux on the earth of solar neutrinos has 
eluded detection, confounding current ideas of solar energy 
production by nuclear fusion. The dominant low-energy com- 
ponent of that flux can be detected by mass-spectrometric assay of 
the induced tiny concentration of 1.6 x 10’ year lead-205 in old 
thallium minerals. Comments are solicitéd from those in all rele- 
vant disciplines. 


15025 Solar wind speed variations: 1962— 1974. Gosling, J.T.; 
Asbridge, J.R.; Bame, S.J.; Feldman, W.C. (University of Califor- 
nia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Geophys. Res.; 81: No. 28, 5061-5070(1 Oct 1976). 

An analysis of solar wind speed variations, with particular 
emphasis on changes associated with the advance of the solar ac- 
tivity cycle, has been completed for the period extending from 
1962 through 1974. Stable, large amplitude (peak to trough 
greater than or equal to 350 km s~') streams were most commonly 
observed in years of declining and near-minimum solar activity. 
The presence of these streams significantly affects long-term 
averages of the solar wind speed, the yearly average flow speed 
being highest near solar minimum. When they are present, stable 
streams tend to recur at intervals of 27.1 days; this recurrence 
period is comparable to most estimates of the rotation period of 
equatorial regions of the sun as seen from the earth. A comparison 
of the observed stream structure with the occurrence of interplane- 
tary magnetic field sector boundaries reveals that most high-speed 
streams were unipolar during this | 3-year interval and that succes- 
sive streams often had the same, rather than opposite, polarities, in 
substantial agreement with earlier more limited studies. (AIP) 


15026 Evidence for the tion of solar wind heat flux at 1 
AU. Feldman, W.C.; Asbridge, J.R.; Bame, S.J.,; Gary, S.P.; Mont- 
gomery, M.D.; Zink, S.M. (University of California, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 81: No. 28, 5207-5211(1 Oct 1976). 

The first 4 months of Imp 6 merged plasma and magnetic 
field data have been searched for evidence of local regulation of 
the solar wind heat flux (Q) at 1 AU. Data from several extended 
time periods as well as a statiscal analysis suggest that the Alfven 
speed is at times a prime regulating factor oft Q through the rela- 
tion QproportionalAV/sub c/ =aV/sub A/. Here AV/sub c/ is the 
velocity difference between the peak of the low-energy electrons 
and the bulk plasma velocity, V/sub A/ is the local Alfven speed, 
and a is a dimensionless parameter of order 1. (AIP) 


GALAXIES 
REFER ALSO TO CITATION(S) 14985, 15017, 15021 


15027 (N—75-22221) Far infrared y of the Orion 
Nebula. Ward, D.B. (Cornell Univ., Ithaca, N.Y. (USA). Center 
for Radiophysics and be Research). 1975. Contract NGR-33- 
010-146. 1 lp. (NASA-CR— 142697). NTIS $3.25. 

A coarse resolution spectrum of the Orion Nebula between 
65 and 125 microns is presented which closely fits the color de- 
pendence of a 75 K blackbody. A high resolution search for O III 
at 88.16 microns yields an upper limit below theoretical predic- 
tions. Observations were carried out in November, 1974, by using 
the 31-cm gyrostabilized telescope mounted in the NASA Lear jet. 
The instrument employed was a fully liquid helium cooled grating 
spectrometer with a 3-mm entrance slit that gave a square beam 
on ong sky, 5 arc minutes in diameter. The results are presented. 
(auth) 


15028 (N—75-22250) Ka x-rays from cosmic ray oxygen. 
Pravdo, S.H.; Boldt, E.A. (National Aeronautics and Space Ad- 
ministration, Greenbelt, Md. (USA). Goddard Space ight 
os. a 1975. 24p. (NASA-TM-X—70870 X—661-75-39). 
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Submitted for Publication. 

Equilibrium charge  ffractions are calculated for 
subrelativistic cosmic ray oxygen ions in the interstellar medium. 
These are used to determine the expected flux of Ka rays arising 
from atomic processes for a number of different postulated in- 
terstellar oxygen spectra. Relating these results to the diffuse x-ray 
background measured at the — energy (i.e. approximate- 
ly 0.6 keV) suggests an observable broadened line feature. (auth) 


15029 (N—75-24594) The rocket ultraviolet spectrum of the 
planetary nebula NGC 7027. Bohlin, R.C.; Marionni, P.A.; Stecher, 
T.P. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). May 1975. 22p. 
(NASA-TM-X— 70892 X—672-75-113). NTIS $3.25. 

Submitted for Publication. 

An ultraviolet spectrum of NGC 7027 was obtained with a 
rocket-borne telescope. The observed fluxes are given on an ab- 
solute basis, and upper limits are given for the strongest predicted 
lines, which were not observed. The extinction correction was 
made on the basis of the observed and calculated line ratios for 
the hydrogenic recombination line of He 2 at 1640A to H beta. 
The extinction is in agreement with ground-based determinations. 
When corrected for extinction the C 4 resonance line at 1549A is 
in good agreement with the intensity calculated from models, but 
the C 3 intercombination line at 1909A is a factor of ten too 
bright. The addition of dielectronic recombination to the models 
sufficiently changes the C 3 concentration to reduce the discrepan- 
cy to a factor of four. The abundance of carbon is assumed to be 2 
x 0.0001 that of hydrogen. With use of carbon abundances for the 
sun, this discrepancy disappears and there must be attenuation in 
the C 4 line. Since the optical depth is approximately 10,000 at 
the line center, no appreciable number of absorbing grains can 
exist in the C 4 producing region of the nebula. (auth) 


15030 (N—75-30954) Optical and infrared spectrophotometry 
of 18 Markarian galaxies. Becklin, E.E.; Neugebauer, G.; Oke, 
J.B.; Searle, L. (Hale Observatories, Pasadena, Calif. (USA)). 
1975. Contracts NGL-05-002-207;NGL-05-002-134. 47p. (NASA- 
CR— 143379). NTIS $3.75. 

Prepared in Cooperation with Calif. Inst. of Technol., 
Pasadena and Carnegie Inst. of Washington, Pasadena, Calif. 

Slit spectra, spectrophotometric scans and infrared broad 
band observations are presented. Eight of the program galaxies can 
be classified as Seyfert galaxies. Arguments are given that thermal, 
nonthermal, and stellar radiation components were present. One 
group of Seyfert galaxies was characterized both by the presence 
of a high-density region of gas and by a continuum dominated by 
nonthermal radiation. The continua of the remaining program 
Seyferts, which did not have a high density region of gas, were 
dominated by thermal radiation from dust and a stellar continuum. 
Ten of the galaxies, which are not Seyfert galaxies, are shown to 
be examples of extragalactic H2 regions. (auth) 


15031 (N—76-10976) The effect of adiabatic focusing upon 
charged particle propagation in random magnetic fields. Earl, J.A. 
(Maryland Univ., College Park (USA). Dept. of Physics and As- 
tronomy). Jul 1975. Contract NGR-21-002-066. 76p. (NASA- 
CR—145473). NTIS $5.00. 

Charged particles propagating along the diverging lines of 
force of a spatially inhomogeneous guiding field were considered 
as they are scattered by random fields. Their longitudinal transport 
is described in terms of the eigenfunctions of a Sturm—Liouville 
operator incorporating the effect of adiabatic focusing along with 
that of scattering. The relaxation times and characteristic velocities 
are graphed and tabulated. The particle density is evaluated as a 
function of space and time for two different regimes. In the first 
regime (relatively weak focusing), a diffusive mode of propagation 
is dominant, but coherent modes are also dominant. In the second 
regime (strong focusing), diffusion does not occur and the 
propagation is purely coherent. This supercoherent mode cor- 
responds exactly to the so-called scatter-free propagation of 
kilovolt solar flare electrons. On a larger scale, focused transport 
provides an interpretation of many observed characteristics of ex- 


tragalactic radio sources. (auth) 
resolution of the 


15032 (N—76-11928) Spectral and spatial 
12.8 -~ Ne II emission from the galactic center. Wollman, E.R.; 
Geballe, T.R.; Lacy, J.H.; Townes, C.H.; Rank, D.M. (California 
Univ., Berkeley (USA)). 1975. Contracts NGL-05-003-272;NGR- 
05-003-452. 19p. (NASA-CR— 145629). NTIS $3.50. 

Sponsored in Part by NSF. 

High-resolution spectra of the Ne II 12.8-p fine-structure 
line in emission from the galactic center cloud Sgr A West show a 
line-center LSR radial velocity of +75 +- 20 km/s and a veloci 
dispersion of about 200 km/s. The line has been observed wi 
spectral resolution as high as 0.10/cm and spatial resolution as 
high as 8’’. This appears to provide a direct measurement of con- 
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ditions in the 45’’. ionized region at the galactic center. The radial 
velocity and dispersion are more or less independent of position, 
and indicate that events as recent as the last 4 million years have 
given the ionized gas a systematic motion with respect to the mas- 
sive stellar component of material at the galactic center. An upper 
limit for the mass approximately equal to four million times the 
solar mass was obtained from the velocity distribution, with the 
mass located within 0.8 pc of the galactic center. . (auth) 


15033 (N—76-12933) Galactic gamma-ray observations and 
galactic structure. Stecker, F.W. (National Aeronautics and Space 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Nov 1975. 23p. (NASA-TM-X—71015; X—602-75-297). 
NTIS $3.50. 

Submitted for publication. 

Recent observations of gamma rays originating in the galac- 
tic disk together with radio observations support an emerging pic- 
ture of the overall structure of our galaxy with higher interstellar 
gas densities and star formation rates in a region which cor- 
responds to that of the inner arms. The emerging picture is one 
where molecular clouds make up the dominant constituent of the 
interstellar gas in the inner galaxy, and play a key role in account- 
ing for the gamma rays and phenomena associated with the 
production of young stars and other population-| objects. In this 
picture, cosmic rays are associated with supernovae and are 
primarily of galactic origin. These newly observed phenomena can 
be understood as consequences of the density wave theories of 
spiral structure. Based on these new developments, the suggestion 
is made that a new galactic population class, Population O, be 
added to the standard Populations | and 2 in order to recognize 
important differences in dynamics and distribution between diffuse 
galactic H1! and interstellar molecular clouds. (auth) 


15034 Selective absorption by dust in H {I regions. Smith, L.F. 
(Max-Planck-Institut fuer Radioastronomie, Bonn). pp 172-182 of 
In H Il regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A summary is given of evidence supporting the hypothesis 
that the helium abundance is constant throughout the Galaxy and 
that variations in observed ionized helium abundance are due to 
selective absorption of the helium ionizing photons by dust in the 
H II regions. New support comes from mapping of the recombina- 
tion lines in the Orion Nebula and from detection of He* in the re- 
gion of the galactic center. The absorption cross section per H- 
atom photons lambda less than 504 A increases by a factor of 5 
from the solar neighborhood to the galactic center. This probably 
reflects a change in the dust to gas ratio. In the solar neighbor- 
hood, the cross section per H-atom for 912 greater than lambda 
greater than 504 is less than the minimum predicted if the number 
of large grains per H-atom is the same as in the diffuse IS medium. 
A depletion of large grains in the H II regions by a factor of about 
3 is needed to make the cross sections compatible with theory. 


15035 Optical studies of galactic nebulae and of their exciting 
stars: the role of dust on the radius of the ionized hydrogen sphere. 
Lortet, M.C. (Observatoire de Meudon, France). pp 183-187 of In 
H Il regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

From new observational data, Georgelin, Lortet-Zucker- 
mann and Monnet (1975) and Chopinet and Lortet-Zuckermann 
(1975) have rediscussed the use of the Zanstra method in order to 
derive the rate of stellar ultraviolet photons from hot stars and 
have studied the relation between the excitation of the nebular 
spectrum and the spectral type of the exciting star. I wish to show 
here that dust grains mixed within the ionized gas cannot be an ef- 
ficient competitor with ane atoms for the absorption of stel- 
lar Lyman photons, and thus that this mechanism cannot affect sig- 
nificantly the effective temperature scale derived by Georgelin, 
Lortet-Zuckermann and Monnet. | fig., 2 tables, 8 refs. 


15036 Molecular masers in H II regions. Burke, B.F. 
(Massachusetts Inst. of Tech., Cambridge). pp 188-194 of In H II 
regions and related topics. Wilson, T.L.; Downes, D. (eds.). New 
York; Springer-Verlag (1975). 

rom Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Six principal questions relating to cosmic masers are con- 
sidered: where are their geometrical properties. What is the pump 
mechanism. Are the masers saturated or unsaturated. How are the 
masers excited. What is the role of magnetic fields. What use are 
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the masers. The major areas covered are: maser statistics; demon- 
stration of magnetic fields in OH masers; an evolutionary scheme; 
and other masers. | table, 12 refs. (GHT) 


15037 Masers associated with galactic H II regions. Burdjuzha, 
V.V.; Ruzmaikina, T.V.; Varshalovich, D.A. (Inst. for Space 
Research, Moscow). pp 195-204 of In H II regions and related top- 
ics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan i975). 

See CONF-750142—. 

A large number of maser sources of OH and H,O are now 
known to be associated with H II regions. In general, they are the 
most powerful maser sources discovered in our Galaxy. This report 
deals with three problems: (a) a pumping mechanism for OH and 
H,O masers; (2) formation of maser condensations; (3) 
mechanisms far the polarization of maser emission. We then sum- 
marize the complete picture for OH and H,O maser emission. | 
fig., 29 refs. 


15038 Recent optical observations of some evolved H II re- 
gions. Meaburn, J. (The City Univ., Manchester). pp 222-244 of In 
H II regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A variety of recent optical observations of the HII regions in 
the Magellanic Clouds, M42, M8, M16, and M17 are compared 
with observations of molecular complexes and thermal radio emis- 
sion. It appears that all these H II regions are composed of a mass 
of ionization fronts entering into the densest regions of in- 
homogeneous masses of HI, dust and molecules. Many of the mo- 
tions appear simply to be flows from these ionization fronts. How- 
Pipe — motions are not easily explained in this way. 14 figs., 

refs. 


15039 Evolved H II regions. Churchwell, E. (Max-Planck-In- 
stitut fuer Radioastronomie, Bonn). pp 245-259 of In H II regions 
and related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A probable evolutionary sequence of H Il regions based on 
six distinct types of observed objects is suggested. Two examples 
which may deviate from this idealized sequence, are discussed. 
Even though a size-mean density relation of H II regions can be 
used as a rough indication of whether a nebula is very young or 
evolved, it is argued that such a relation is not likely to be useful 
for the quantitative assignment of ages to H II regions. Evolved H 
II regions appear to fit into one of four structural types: rings, 
core-halos, smooth structures, and irregular or filamentary struc- 
tures. Examples of each type are given with their derived physical 
parameters. The energy balance in these nebulae is considered. 
The mass of ionized gas in evolved H II regions is in general too 
large to trace the nebula back to single compact H II regions. 
Finally, the morphological ‘ype of the Galaxy is considered from 
its H II region content. 2 tables, 2 figs., 29 refs. 


15040 Radio continuum spectra. Seaton, M.J. (Univ. Coll., 
London). pp 260-265 of In H II regions and related topics. Wilson, 
T.L.; Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Radio continuum flux spectra S/sub v/ depend on electron 
temperatures T/sub e/ and on angular areas w(E) which enclose 
contours of constant emission measure E. Different methods of 
analyzing observations are discussed. 11 refs. 


15041 Galactic distribution of molecules (a CO survey). 

Scoville, N.Z. (Owens Valley Radio Observatory, Pasadena, CA). 

PP 272-287 of In H II regions and related topics. Wilson, T.L.; 
wnes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The J = 1 yields 0 emission of CO has been surveyed in the 
galactic plane between | = -10° and + 90° with a 1’ beam sampling 
every degree. Molecular clouds emitting in the CO line are plenti- 
ful over the inner region of the galaxy. Their greatest number oc- 
curs in the galactic nucleus and at a radius of 5.5 kpc; a distribu- 
tion similar to radio H II regions but very different from that previ- 
ously derived for atomic hydrogen. The total mass in molecular 
clouds is found to be 1 yields 3 10° M, and each typically has 105 
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M, an average density of 500 cm~*, and a temperature of 7°K. 
These results suggest that most of the interstellar medium in the 
interior of the galaxy is molecular Hg. 6 figs., 19 refs. 


15042 Radio observations of H II regions in external galaxies. 
Israel, F.P. (Sterrewacht, Leiden). pp 288-303 of In H II regions 
and related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Radio observations of H2 regions in galaxies other than the 
milky way are reported. Topics covered include: present status of 
observations; spectrum and structure of extragalactic H2 regions; 
presence of dust in extragalactic H2 regions; brightest H2 regions 
in galaxies; and conclusions. 6 tables, 4 figs., 18 refs. (GHT) 


15043 Optical observations of H II regions in external galaxies. 
Burbidge, E.M.; Burbidge, G.R. (Univ. of California, San Diego, 
La Jolla). pp 304-318 of In H II regions and related topics. Wilson, 
T.L.; Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Optical observations of H2 regions in galaxies other than 
the milky way are reported. Topics covered include: abundances in 
extragalactic H2 regions, general discussion; helium abundance; 
heavy element abundances, overall results within galaxies and 
gradients in composition; and implications for neucleosynthesis and 
galactic evolution. 2 figs., 27 refs. (GHT) 


15044 Ionized gas in NGC 4151. Fricke, K.J. (Univ., Bonn). 
pp 319-321 of In H Il regions and related topics. Wilson, T.L.; 
Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The spatial and radial velocity distributions of the ionized 
gas in the inner region (less than 4 kpc) of NGC 4151 are deter- 
mined from the [0 III] lambda 5007 emission. The data imply a 
projected rotation axis in P.A. 120° and radial motions predomi- 
nantly in the NE and SW directions. 4 refs. 


15045 Ionization conditions in the interarm gas of M 33. 
Benvenuti, P.; D’Odorico, S. (Univ., Padua). pp 322-328 of In H II 
regions and related topics. Wilson, T.L.; Downes, D. (eds.). New 
York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Deep spectroscopic observations of the galaxy Messier 33 in 
the spectral region lambda lambda 4300-6700 A show the 
presence of the lambda 5007 A emission line of [0 III] in the in- 
terarm region. We derive for the log 1(5007)/I(H/sub B/) a 
preliminary value of .12, which indicates moderate ionization con- 
ditions in the interarm gas. 2 figs., 7 refs. 


15046 Observations of the excited hydrogen radio line H56a in 
several H II regions. Berulis, J.J.; Smirnov, G.T.; Sorochenko, R.L. 
(Lebedev Physical Inst., Moscow). pp 329-342 of In H II regions 
and related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Measurements of the excited hydrogen radio line H5S6a 
have been carried out in Orion A, W3, W12, W51, and DR 21. 
The electron Qt yen obtained are lower than those deduced 
from the non-LTE analysis of observations at longer wavelengths. 
For the Orion nebula, detailed consideration gives T/sub e/ = 7000 
— 7300 K. 3 figs., 2 tables, 22 refs. 


15047 Far infrared observations of H II regions. Harper, D.A. 
(Univ. of Chicago). pp 343-355 of In H II regions and related top- 
ics. — T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Far infrared observations of H II regions are reviewed. Spe- 
cial emphasis is placed on recent observations having high angular 
resolution. 3 figs., 22 refs. 


15048 Interstellar isotopic ratios, stellar mass losses and galac- 
tic evolution. Audouze, J.; Lequeux, J. (Observatoire de Meudon, 
France). pp 356-359 of In H Il a and related topics. Wilson, 
T.L.; Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 
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See CONF-750142—. 

A study of presently available data shows that the C/C 
ratio in the interstellar matter is about 40, rather than 89 as in the 
solar system, which has the isotopic composition of the interstellar 
matter 4.6 x 10° ago. Mass loss by evolved stars and possibly 
novae is responsible for relative enrichment in “C. Isotopes of 
CNO seem to be very promising tools for the study of galactic 
evolution. 7 refs. 


15049 Review of Orion A and Orion B. Zuckerman, B. (Univ. 
of Maryland, College Park). pp 360-368 of In H II regions and re- 
lated topics. Wilson, T.L.; Downes, D. (eds.). New York; Springer- 
Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Some current problems in our understanding of the Orion A 
and Orion B regions are discussed. About 3 times more time is 
devoted to Orion A than to Orion B. 19 refs. 


15050 New radio map of the core of Orion A. Gull, S.F.; Mar- 
tin, A.H.M. (Mullard Radio Astronomy Observatory, Cambridge, 
Eng.). pp 369-371 of In H Il regions and related topics. Wilson, 
T.L.; Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Mapping was achieved using both N/S and E/W baselines to 
overcome problems of the proximity of Orion A to the celestial 
equator. Brightness distribution is shown. | fig., 4 refs. (GHT) 


15051 M 17. Lemke, D. (Max-Planck-Institut fuer As- 
tronomie, Heidelberg). pp 372-392 of In H II regions and related 
topics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Ver- 
lag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

This paper briefly reviews the results achieved until the end 
of 1974 by optical, radio, infrared and molecular line observations 
of the omega nebula. 11 figs., 27 refs. 


15052 DR21 and associated sources: a review. Harris, S. 
(Mullard Radio Astronomy Observatory, ——_ Eng.). 
il 


393-407 of In H Il regions and related topics. son, T.L.; 
Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

DR21 is one of the radio continuum sources contained 
within the larger source W75. It has been mapped over a wide 
range of radio frequencies and angular resolutions, besides being 
studied in the infrared and in a variety of molecular lines, and is 
also a region of OH and H,O maser activity. With high resolution 
observations the region is found to contain a whole complex of dif- 
ferent objects, whose properties may be interpreted as representing 
= various stages in an early evolutionary sequence. 8 figs., 33 
refs. 


15053 Giant H II region W3. Mezger, P.G.; Wink, J.E. (Max- 
Planck-Institut fuer Radioastronomie, Bonn). pp 408-423 of In H 
II regions and related ics. Wilson, T.L.; Downes, D. (eds.). New 
York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Radio and IR-observations of W3 are summarized and in- 
terpreted and the origin of the thermal IR-radiation is discussed. 


15054 W 49 region. Wilson, T.L. (Max-Planck-Institut fuer 
Radioastronomie, Bonn). pp 424-442 of In H II regi and related 

ics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Ver- 
lag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The radio source W 49 consists of: (1) an H Il region, W 
49A, at galactic longitude | = 43.2° and galactic latitude b = 0.0°, 
and (2) a supernova remnant W 49B, at | = 43.3°,’b = -0.2°. 
Mezger, Schram! and Terzian (1967) have summarized the obser- 
vations of these sources made before 1967. This review emphasizes 
data taken since that time. 4 figs., 69 refs. 


15055 W S51 source complex. — J. (Max-Planck-Institut 
fuer Radioastronomie, Bonn). 3-462 of In H Il regions and 
related ics. Wilson, T.L.; (eds.). New York; 
— e (1975). saadtiioadl sail 

rom Symposium on H II regions re topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 
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See CONF-750142—. 

Recent observational results for the giant H II complex W 
51 are reviewed. The radio continuum emission is produced b 
two types of component: a diffuse, very extended ionized gas wit 
low emission measure; and a number of compact sources with high 
emission measures and electron densities. The compact com- 
ponents are associated with near-infrared sources and with massive 
molecular clouds, the densities of which range from n/sub H/; ap- 
proximately 10° cm~ to 105 cm~*. Some of the molecular clouds 
in the W 51 complex may be part of a gas stream flowing along 
the Sagittarius spiral arm. 
15056 CO: dust in the rho Ophiuchi complex. Encrenaz, P.; 
Falgarone, E.; Lucas, R. (Observatoire de Meudon, France). pp 
463-465 of In H Il regions and related topics. Wilson, T.L.; 
Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Maps in the J = | yields 0 lines of *C '*O and “C "*O have 
been obtained in the rho Ophiuchi cloud complex, from the Mil- 
limeter Wave Observatory. A region approximately 30’ x 30’ has 
been fully covered with a half power beam width of 2.3’ and a 
velocity resolution of .65 and .67 km/s respectively. A comparison 
with a map of visual extinction obtained by the technique of star 
count has been made, particularly at the boundaries of the clouds 
(Encrenaz et al, 1975). Observations of the "°C 'O line show that 
3C '*O is not saturated in these parts of the cloud. The integrated 
CO column density was plotted as a function of visual extinction. 
The curve obtained is very similar to the H,/Av relation predicted 
by Hollenbach et al, 1973. For Av greater than 2 mag, CO/Av = 
1.6 x 10’ cm~*/mag, while for 1 less than Av less than 2 mag the 
CO column density is much smaller. The agreement with the 
Copernicus data on zetaOph (Av = | mag) is excellent. 


15057 H II regions in the nuclei of external galaxies. Ulrich, 
M.H. (Univ. of Texas, Austin). pp 472-483 of In H II regions and 
related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The observations of the ionized gas in nuclei of galaxies and 
the interpretation of the observed data in terms of physical condi- 
tions of the gas are reviewed. The ambiguities and uncertainties 
both in the observations and interpretation are outlined. Com- 
parison is made between optical line intensities in the spectra of 
normal H II regions and planetary nebulae on one hand and the 
spectra of nuclei of galaxies on the other hand. The causes of the 
differences between the spectra of these various types of ionized 
gas regions are briefly discussed. 21 refs. 


15058 Distribution of H II regions in the large Magellanic 
Cloud. Schmidt-Kaler, T. (Astronomisches Institut der Univ., 
Bochum, Ger.). pp 484-488 of In H II regions and related topics. 
Wilson, T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The Ha regions of the Large Magellanic Cloud with diame- 
ters D greater than or equal to 25"’ approximately equal to 6 pc 
delineate a clear spiral pattern corresponding to a Sclll-IVp galaxy. 
The ee H II complex 30 Doradus appears to be the mildly 
active nucleus of the LMC. 2 figs., 5 refs. 


15059 (N—76-14014) Relic radiation. Charugin, V.M. Dec 
1975. Translation of Reliktovoe Izluchenie, Novoe v Zhizni, Tekh- 
nike. Seriya Kosmonavtika, Astronomiya, No. 9, Moscow, Znanie 
Press, 1975, p 1-62. (NASA-TT-F— 16644). 74p. NTIS $4.50. 

The properties of relic radiation and the results of its in- 
teraction with the radiation of other heavenly bodies, the inter- 
galactic and interstellar media are discussed. (auth) 


15060 Soft X-ray of the Virgo, Coma, and Perseus 
cluster of galaxies. Malina, R.; Lampton, M.; Bowyer, S. (Space 
Sciences Laboratory, University of California, Berkeley). As- 
trophys. J.; 209: No. 3, 678-686(1 Nov 1976). 

Soft X-ray profiles, with 9’ resolution, of the Virgo, Coma, 
and Perseus clusters of galaxies are presented. The 0.5—3.2 keV 
profile of Virgo, from a scan parallel to the jet axis, is centered on 
M87 to within 3’, symmetric about M87 and well fitted by an 
isothermal sphere model with a core radius of 15’ (+7', -6') (90% 
confidence). A limit was set on any M87 point source component 
of 25(+15, -25) percent of the total cluster flux. Although a point 
source of 20 percent may be compatible with all available observa- 
tions, the data, although suggestive, do not require it at a signifi- 
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cant level. The first 0.1—0.28 keV band profile of Virgo is ex- 
tended, symmetric about M87, and well fitted by the model with a 
core radius of 10’ (+12’,-5'). For the Coma cluster, scanned at a 
position angle of 10Sdegree, the 0.5—3.2 keV profile is symmetric, 
centered to within 3’ of the center of the galaxy distribution and is 
well fitted by an isothermal model with a core radius of 10’ (+8’,- 
5’). No evidence for emission from the active galaxy NGC 4874 is 
found.For the Perseus cluster, scanned along a north-south axis, 
the 0.5—4.5 keV emission is centered to within 3’ of NGC 1275 
and is adequately fitted by an isothermal sphere model with a core 
radius of 4’ (+8’,-4'). Observations confirm that the X-ray emis- 
sion is narrower along a north-south axis than along the east-west 
axis containing the line of bright galaxies. No emission was ob- 
served from the galaxies IC 310 or NGC 1265, or the nearby weak 
X-ray source Algol. In examining the X-ray background at 
Idegree, 2degree, and 8degree from the cluster, no evidence was 
found for the enhanced background suggested by some previous 
observers. The implications of these observations are discussed. 
Limits are given for the energy dependence of the spatial extent of 
the clusters indicating that there is no strong trend. (AIP) 


15061 Extragalactic diffuse neutral hydrogen clouds: Probes of 
a hot intergalactic medium. Cowie, L.L.; McKee, C.F. (Physics De- 
partment, Harvard University). Astrophys. J., Lett.; 209: No. 3, 
L105-L109(1 Nov 1976). 

Extragalactic diffuse neutral hydrogen clouds constitute a 
probe of the intergalactic gas by both thermal and dynamical in- 
teraction with the surrounding medium. Clouds recently discovered 
by Mathewson et al. in the Sculptor group place stringent limits on 
the density and temperature of any intergalactic gas unless the 
clouds are very highly clumped. The existence of such clouds is 
probably inconsistent with a thermal bremsstrahlung interpretation 
of the 30 keV feature in the spectrum of the isotropic X-ray 
background. We suggest future high-resolution 21 cm studies of 
the clouds which should be capable of determining whether a hot 
dense intergalactic medium does indeed exist. ( AIP) 


15062 A soft X-ray map of the Perseus cluster of galaxies. 
Cash, W.; Malina, R.F.; Wolff, R.S. (Space Sciences Laboratory, 
University of California, Berkeley). Astrophys. J., Lett.; 209: No. 3, 
L111-L114(1 Nov 1976). 

We present a 0.5—3 keV X-ray map of the Perseus cluster 
of galaxies. The map, combining profiles obtained by the Columbia 
and Berkeley groups, was derived using the ART mapping al- 
gorithm. The map shows a region (9’ x 15’) of strong emission 
centered near NGC 1275 plus a new feature: a highly elongated 
emission region which lies along the line of bright galaxies that 
dominates the core of the cluster. The data are compared with 
various models that include point and diffuse sources. One model 
which adequately represents the data is the superposition of a 
point source at NGC 1275 and an isothermal ellipsoid resulting 
from the bremsstrahlung emission of cluster gas. The ellipsoid has 
a major core radius of 20’.5 and a minor core radius of 5'.5 con- 
sistent with the values obtained from galaxy counts. All acceptable 
models provide evidence for a compact source (<3’ FMHM) at 
NGC 1275 containing 25 ( +- 10) percent of the total emission. 
Since the diffuse X-ray and radio components have radically dif- 
ferent morphologies, it is unlikely that the emissions arise from a 
common source as proposed in inverse Compton models. (AIP) 


COSMOLOGY 
REFER ALSO TO CITATION(S) 14986 


PLANETARY PHENOMENA 


REFER ALSO TO CITATION(S) 14584, 14972, 15023, 15117, 
15128 


15063 (AD-A—020368) On the detection of 

radio bursts from Uranus and N . Technical . Kennel, 
C.F.; Maggs, J.E. (California Univ., Los Angeles (USA). Plasma 
Physics Group). Nov 1975. Contract N00014-69-A-0200. 122p. 
(PPG—245). NTIS $3.50. 

Earth, Jupiter, and Saturn are sources of intense but 
sporadic bursts of electromagnetic radiation called Magnetospheric 
Radio Bursts (MRB). Kaiser and Stone noted that the striking 
similarity of the differential power flux spectra of the MRB from 
all three planets suggested a common generation mechanism. This 
report discusses the intensity of MRB for the solar wind power 
input into a planetary magnetosphere and explores the con- 
sequences for possible detection of MRB from Uranus and Nep- 
tune. (GRA) 


15064 (N—75-24605) Plasma in the Jovian magnetosphere. 
Goertz, C.K. (lowa Univ., lowa City (USA). Dept. of Physics and 
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Astronomy). Apr 1975. Contracts NAS5-5603;NAS2-6563. 48p. 
(NASA-CR— 2761). NTIS $3.75. 

It is shown that the plasma in Jupiter's ionosphere is colli- 
sionless above a certain level. In the outer magnetosphere, where 
the rotational force dominates the gravitational force, the collision- 
less plasma has a beam-like distribution and gives rise to a two- 
stream instability. This leads to trapping of plasma in the centrifu- 
gally dominated region of the magnetosphere. Plasma is lost by 
recombination. Equilibrium-trapped particle densities are calcu- 
lated by requiring a balance between trapping by wave—particle 
interaction and loss by recombination. The results are compared 
with recent observations from Pioneer 10. It is suggested that the 
observations require an unexplained ion-heating mechanism. Some 
consequences of the model are discussed. 


15065 (N—75-24611) Investigation of solar plasma near Mars 
and on Earth—Mars path by means of a charged-particle trap 
aboard Soviet spacecraft, 1971—1973. Part 3. Characteristics of 
plasma ion and electron components in the antisolar part of near- 
Martian space measured by Mars-5. Gringauz, K.I.; Berzrukikh, 
V.V.; Verigin, M.I.; Remizov, A.P. Translated from Kosm. Issled.; 
13: No. 1, 123-128(1975). 10p. (NASA-TT-F—16351). NTIS 
$3.25. 

Preliminary data are expanded, analyzed, and confirmed on 
boundary locations and characteristics of the transition layer be- 
hind the front of the detached near-Martian shock wave, and mea- 
surement data on the formation characteristics of plasma located 
behind the inner boundary of the transition layer in the antisolar 
part of the near-Martian space are discussed. Orbit segments of the 
Mars orbiting probes are shown at spots where they cross the front 
of the shock wave, which subdivided the space near the planet into 
three plasma zones. Plasma characteristics of the first and second 
zones correspond, respectively, to the unperturbed solar wind and 
to the transition layer behind the front of the shock wave. It is 
concluded that the entire combination of plasma and magnetic 
measurement data in the third zone indicates the magnetic nature 
of the obstacle which forms the detached near-Martian shock 
wave. (auth) 


15066 (N—75-24626) Preliminary model studies of the mag- 
netosphere of Jupiter: Pioneer 10. Jones, D.E.; Melville, J.G. 
(Brigham Young Univ., Provo, Utah (USA). Dept. of Physics and 
Astronomy). Mar 1975. Contract NAS2-7358. 19p. (NASA- 
CR—142813). NTIS $3.25. 

Observations of the Jovian magnetic field and its interaction 
with the solar wind plasma were made while the Pioneer 10 
spacecraft was within about 100 R/sub j/of the planet. The mag- 
netosphere was found to be severely stretched due to the presence 
of an intense current sheet, which was particularly evident during 
the outbound passage of Pioneer 10 near the dawn terminator. 
Plots of the angle between the orientation of the outbound field 
and the radius vector from the planet to the spacecraft showed a 
strong tendency for the field to become radial at large distances 
from the planet. A similar trend has also been seen in both the in- 
bound and outbound Pioneer 11 data. Preliminary work on a 
mathematical model of the magnetosphere of Jupiter is given, 
based upon the Pioneer 10 outbound data. Some of the implica- 
tions of the radial field configuration inferred from the Pioneer 10 
and 11 data are also discussed. 


15067 (N—75-24628) Venus and Mercury as planets. (Jet 
Propulsion Lab., Pasadena, Calif. (USA)). 1974. 4p. (NASA- 
CR—142826). NTIS $3.25. 

A general evolutionary history of the solar planetary system 
is given. The previously observed characteristics of Venus and 
Mercury (i.e. length of day, solar orbit, temperature) are 
discussed. The role of the Mariner 10 space probe in gathering 
rege information on the two planets is briefly described. 
(GRA) 


15068 (N—75-24633) Jupiter and planet Earth. (National 
Aeronautics and Space Administration, Washington, D.C. (USA)). 
1975. pte 8 M-X—66829). NTIS $3.25. ‘ 

evolution of Jupiter and Earth are discussed along with 
their atmospheres, the radiation belts around both planets, natural 
satellites, the evolution of life, and the Pioneer 10. Educational 
study projects are also included. (GRA) 


15069 (N—75-24636) A new look at Jupiter: results at the 
now frontier. (National Aeronautics and S Administration, 
Washington, D.C. (USA)). 1975. 7p. (NASA-TM-X—66832). 
NTIS $3.25. 

Pioneer 10’s encounter with Jupiter is discussed along with 
the interplanetary space beyond the orbit of Mars. Other topics 
discussed include the size of Jupiter, the Galilean satellites, the 
magnetic field of Jupiter, radiation belts, Jupiter's weather and in- 
terior, and future exploration possibilities. Educational projects are 
also included. (GRA) 
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15070 (N—75-25799) A survey of long term interplanetary 
magnetic field variations. King, J.H. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). —— 1975. 32p. (NASA-TM-X—70902; X—601- 
75-136). NTIS $3.75. 

Submitted for publication. 

Interplanetary magnetic field data from 10 IMP, AIMP, and 
HEOS spacecraft were mer into a composite data set ning 
1963 to 1974. A consideration of the mutual consistency of the in- 
dividual data sets reveals agreement typically to within 0.2 gamma. 
Composite data set analysis reveals the following: whereas the 
yearly averaged magnitudes of all field vectors show virtually no 
solar cycle variation, the yearly averaged magnitudes of positive- 
and negative-polarity field vectors show separate solar cycle varia- 
tions, consistent with variations in the average azimu angles of 

itive- and negative-polarity field vectors; there is no 
heliolatitude dependence of long time average field magnitudes; 
field vectors parallel to the earth—sun line are on the average | 
amma less in magnitude than field vectors perpendicular to this 
ine; and the heliolatitude-dependent dominant polarity effect ex- 
hibits a complex sign reversal in the 1968 to 1971 period and a 
— of symmetry in 1972 to 1974 not found in earlier data. 
(auth) 


15071 (N—75-30979) Spectral line profiles for a planetary 
corona. Chamberlain, J.W. (Rice Univ., Houston, Tex. (USA). 
Dept. of Space Physics and Astronomy). 1975. Contract NSF GA- 
41788. 16p. (NASA-CR— 143320). NTIS $3.25. 

The Lyman and Balmer emission of a planetary corona de- 
pend on the exospheric temperature, the integrated column density 
of solar-illuminated hydrogen, and the region of phase space occu- 
pied by particles. Measurements of the intensity alone are incapa- 
ble of defining the exosphere unambiguously. Line profiles, with 
high spectral resolution, can show whether a nonthermal com- 
ponent of the escaping hydrogen is present, and can indicate at 
— altitude satellite orbits of hydrogen atoms are depleted. 
(auth) 


15072 (N—75-31923) Angular distributions of electrons of 
energy E/sub e/greater than 0.06 MeV in the Jovian magneto- 
sphere. Sentman, D.D.; Vanallen, J.A. (lowa Univ., lowa City 
(USA). Dept. of Physics and Astronomy). Jan 1975. Contract 
NAS2-6553. 47p. (NASA-CR— 143419). NTIS $3.75. 

The results of an angular distribution analysis of the elec- 
tron intensity data recorded near Jupiter for the period from 26 
November to 14 December 1973 are presented. The data were 
from three directional particle detectors with effective integral 
electron energy thresholds of 0.06, 0.55, and 5.0 MeV. It was 
found that the central core of the magnetosphere, within 12 Ju- 
piter radii, is dominated by pitch angle distributions strongly 
peaked at alpha = 90 deg, while the region from 12 to 25 Jupiter 
radii shows bidirectional and approximately equal maxima at alpha 
= 0 and 180 deg. Bidirectional angular distributions in the mag- 
netodisc out to the radius of the magnetopause strongly suggest 
quasi-trapping on closed field lines as the predominant situation. 
Substantial field aligned, unidirectional streaming was detected on 
only two occasions. No distinctive effects on angular distributions 
were discerned near the L-shells of satellites. (auth) 


15073 (N—75-31966) Asteroid observations and planetary at- 
mospheres analysis. Semiannual status report, 1 Jan—30 Jun 1975. 
Baum, W.A.; Millis, R.L.; Bowell, E.L.G. (Lowell Observatory, 
Flagstaff, Ariz. (USA). Planetary Research Center). 12 Sep 1975. 
Contract NGR-03-003-001. I Ip. (NASA-CR— 143442; 
SASR—24). NTIS $3.25. 

Photoelectric observations of Eros and 30 other asteroids 
providing information on their surface characteristics, shape, and 
rotation axes are reported. Photographs of 18 asteroids and 4 
comets yielding accurate position information on various dates 
were obtained. Photometric observations were made of the Saturn 
satellite lapetus, and electronographic images of the Uranus and 
Neptune satellites were obtained experimentally with a Spectracon 
tube to assess gery es that method. ramen | trol photo- 
graphs of Venus and onvolved area scans of Uranus were 
taken. UBV photometry of the Galilean satellites for the period 
1973-1974 was completely analyzed and accepted for publication. 
An improved magnitude and color index for Minas were derived 
from 1974 area scans. A special photomultiplier tube with a sup- 
pressor grid was incorporated into a pulse-counting photometer 
with special added circuitry for carrying out the observations con- 
cerning = constancy of solar system dimensions over cosmic 
time. (auth) 


15074 (N—75-31984) Studies in matter a separation 
and in the origin of lunar Annual progress report, 1 
Sep 1974—31 Aug 1975. Barker, W.A.; Greeley, R.; Parkin, C.; 
Aggarwal, H.; Schultz, P. (Santa Clara Univ., Calif. (USA)). 31 
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a 1975. Contract NGR-05-017-027. 33p. (NASA-CR— 143428). 
NTIS $3.75. 


A progress report covering lunar and planetary research is 
introduced. Data cover lunar ionospheric models, lunar and plane- 
tary geology, and lunar magnetism. Wind tunnel simulations of 
Mars aeolian — and a comparative study of basaltic analogs 
of Lunar and Martial volcanic features was discussed. (GRA) 


15075 (N—75-31985) Magnetosphere of Mercury. Semiannual 
progress report, Mar—Aug 1975. Whang, Y.C. (Catholic Univ. of 
America, Washington, D.C.). Aug 1975. Contract NGR-09-005- 
063. 26p. (NASA-CR— 143429). NTIS $3.75. 

A model magnetosphere of Mercury using Mariner 10 data 
is presented. Diagrams of the bow shock wave and magnetopause 
are shown. The analysis of Mariner 10 data indicates that the mag- 
netic field of the planet is intrinsic. The magnetic tail and seconda- 
ry magnetic fields, and the influence of the solar wind are also 
discussed. (GRA) 


15076 (N—76-14985) Research in space physics at the Univer- 
sity of Iowa. Annual report, 1975. Vanallen, J.A. (lowa Univ., 
Iowa City (USA)). Jan 1976. Contract NGL-16-001-002. 39p. 
(NASA-CR—145977). NTIS $4.00. 

Energetic particles in outer space and their relationship to 
electric, magnetic, and electromagnetic fields associated with the 
earth, sun, moon, and planets, and the interplanetary medium are 
investigated. Special attention was given to observations of earth 
and moon satellites and interplanetary spacecraft; phenomenologi- 
cal analysis and interpretation were emphasized. Data also cover 
ground based on radio astronomical and optical techniques and 
theoretical problems in plasma physics as revelant to solar planeta- 
ry and interplanetary phenomena. (auth) 


15077 (N—76-15966) Models of Jovian decametric radiation. 
Smith, R.A. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Dec 1975. 
96p. (NASA-TM-X—7 1042; X—602-75-330). NTIS $5.00. 

Submitted for Publication. 

A critical review is presented of theoretical models of Jovi- 
an decametric radiation, with particular emphasis on the lo-modu- 
lated emission. The problem is divided into three broad aspects: 
the mechanism coupling Io’s orbital motion to the inner exosphere, 
the consequent instability mechanism by which electromagnetic 
waves are amplified, and the subsequent propagation of the waves 
in the source region and the Jovian plasmasphere. At present there 
exists no comprehensive theory that treats all of these aspects 
quantitatively within a single framework. Acceleration of particles 
by plasma sheaths near Io is proposed as an explanation for the 
coupling mechanism, while most of the properties of the emission 
may be explained in the context of cyclotron instability of a highly 
anisotropic distribution of streaming particles. (auth) 


15078 (N—76-19025) Search for and analysis of radioactive 
halos in lunar material. Final report. Gentry, R.V. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. 6p. (NASA-CR—147462). NTIS 
$3.50. 

The lunar halo search was conducted because halos in ter- 
restrial minerals serve as pointers to localized radioactivity, and 
make possible analytical studies on the problems of isotopic dating 
and mode of crystallization of the host mineral. Ancillary studies 
were conducted on terrestrial halos and on certain samples of spe- 
cial origin such as tektites and meteorites. (auth) 


15079 (N—75-24606) Measurements of ion fluxes using RIEP- 
2801 M instrument on board Mars-4 and Mars-5 automatic inter- 
planetary stations. Vaysberg, O.L.; Bogdanov, A.V.; Smirnov, 
V.N.; Romanov, S.A. Translated from Kosm. Issled.; 13: No. 1, 
129-130(1975). 4p. (NASA-TT-F— 16352). NTIS $3.25. 

The research initiated by the Mars-2 and Mars-3 planetary 
probe with the RIEO-2801 M_ electrostatic charged-particle 
analyzer was continued aboard Mars-4 and Mars-5. Data obtained 
in the immediate vicinity of Mars by Mars-5 confirmed the conclu- 
sion concerning the existence of a boundary shock wave. Data of 
20 February 1974 were used to calculate the distance from the 
center of Mars to the bow point of the shock wave and the altitude 
of the obstacle in the direction of the Sun, which agree well with 
the earlier results. Orbital sections where ion spectra typical of the 
boundary layer were observed are shown graphically. (auth) 


15080 (N—75-24614) Magnetic field of the planet Mars basr ” 
on Mars-3 and Mars-S satellite data. Dolginov, S.S.; Eroshenko, 
Y.G.; Zh v, L.N. Translated from Kosm. Issled.; 13: No. 1, 
108-122(1975). 24p. (NASA-TT-F— 16350). NTIS $3.25. 

Martian magnetic field data from the Mars-2 and Mars-3 
are reviewed and the Mars-5 measurements are analyzed. The 
proper perspective is established by displaying the orbit projections 
in the solar-ecliptic system of coordinates and by considering the 
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orbit parameters and metrological aspects of the experiment jointly 
with conditions in interplanetary space. Examination of all availa- 
ble data resulted in the conclusion that Mars possesses its own 
magnetic field which, under influence of solar wind, assumes the 
— shape of a ee. It is restricted on the dayside to 
2200 km and extends into the nightside to 7500 to 9500 km from 
the plant’s surface. The effective magnetic moment of Mars is esti- 
mated from the position of the shock front during the measure- 
ments of 20 and 22 February 1974 as M = 2.5 x 10” gauss cm’. 
The topology of field lines on the dayside at the 1100 km altitude 
and on the nightside at 2500 to 9000 km altitude can best be ex- 
plained by accepting that the axis of the Martian magnetic dipole 
1s inclined 15 to 20 deg to the rotation axis. (auth) 


15081 (N—75-31989) From the past of meteorites. Levin, B.; 
Simonenko, A.N. Translated from No. 7, 38-45(Jul 1975). 21p. 
(NASA-TT-F— 16537). NTIS $3.25. 

Studies of the structure and composition of meteorites 
which have revealed important knowledge of the origin and forma- 
tion of meteorites are discussed. Such research suggests that 
meteorites originated initially from asteroids that underwent colli- 
sions and disintegrated into smaller fragments. Tracks formed by 
penetrating solar cosmic rays suggest that meteorites represent 
consolidated regoliths formed on the surface of the formative 
bodies. The importance of the intermixing of meteoritic matter 
within its body is discussed. The results of studies of recently 
discovered carbonaceous chondrites also support the theory that 
meteorites were formed under conditions of balanced condensation 
of refractory matter in a cooling protoplanetary disc. (auth) 


ATMOSPHERIC PHYSICS 
REFER ALSO TO CITATION(S) 15470 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 15112, 15116, 15128 


15082 (AD-A—010509) Ionospheric response to solar eclipse. 
Final report. Hunter, A.N. (Lancaster Univ. (UK)). 30 Jun 1974. 
7p. NTIS $3.25. 

Four stations were installed in Southern and Eastern Africa 
to observe Faraday rotation of signals from the geostationary satel- 
lite Intelsat IIF3 over a period of about 10 days including the solar 
eclipse of 30 June 1973. It was intended to investigate eclipse in- 
duced gravity waves, which theory had suggested to be expected. 
In agreement with other observers, any such gravity waves were at 
a 10% of the expected amplitude and were not observed. 
( ) 


15083 (AD-A—011683) Electric field rocket program. Final 
report, 20 Jul 1973—28 Feb 1975. Accardo, C.; Dulchinos, J. 
(Epsilon Labs., Inc., Bedford, Mass. (USA)). Mar 1975. Contract 
F19628-74-C-0047. 33p. NTIS $3.75. 

This report describes a program to pursue research in the 
area of atmospheric electric field measurements on board a sound- 
ing rocket. The effort represents a continuation of an earlier pro- 
gram carried out under contract AF 19628-6132 during 1971 and 
1972. A major difference in the two programs has been the change 
from a hinged-type boom system deployed from a spinning rocket 
to a motor driven Stacer type (unfurlable) system. Thea in the 
electronics were also accomplished during the program. This re- 
nag includes descriptive material and the pertinent documentation 
or the period July 1973 through February 1975. (GRA) 


15084 (AD-A—014434) Remote diagnostics and correlation 

for Prairie Smoke. Final technical report, Apr 1973—Mar 
1974. Bowhill, S.A.; Walton, E.K.; Ward, D.R. (Aeronomy Corp., 
Champaign, Ill. (USA)). Jul 1975. Contract F30602-73-C- 
0178;ARPA Order-1423. 133p. NTIS $5.75. 

Rome Air Development Center, Griffiss AFB, NY. 

The disturbed ionospheric region produced by the Plat- 
teville heating transmitter facility was studied by the use of orbital 
and geostationary satellite signals. It was found that the modifier 
transmitter produces an ellipsoidal disturbed region with an e-fold- 
ing radius of about 50 km. This region is centered at the height of 
maximum of the ionospheric layer and displaced about 30 km 
north of the transmitter. The disturbed region is made up of 
geomagnetic field-aligned irregularities, having e-folding radius 
normal to the magnetic field of 75 to 400 m (the larger values are 
at night). They drift with the neutral wind with velocities of 8 to 
25 m/s. These disturbances cause scintillations as high as 25 per- 
cent in a vhf radio si transmitted through it when the line of 
sight approaches the direction of the magnetic field. (GRA) 
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15085 (AD-A—016673) Tonospheric effects induced by 
precipitating auroral electrons. HAES report No. 14. Final report, 1 
Feb 1974—1 Feb 1975. Cladis, J.B.; Davidson, G.T.; Francis, 
W.E.; Newkirk, L.L.; Walt, M. (Lockheed Missiles and Space Co., 
Palo Alto, Calif. (USA)). 22 Jul 1975. Contract DNA0O1-74-C- 
0146. 46p. NTIS $3.75. 

Report on High Altitude Effects Simulation Program. See 
also report dated Jan 1974, AD—779892. 

The results of a coordinated experiment conducted in the 
auroral zone on 8 December 1971 were used to determine whether 
the AURORA computer code includes all of the important 
processes associated with the precipitation of electrons in the at- 
mosphere. A precipitating electron flux was measured with the 
1971-089A satellite simultaneously with ionospheric electron 
number-density distribution measurements using the Chatanika in- 
coherent-scatter radar. The electron density distribution was com- 
pared with the distribution computed by the AURORA code, with 
the measured electron flux as input. The AURORA code was used 
to compute energy-deposition profiles in the atmosphere due to 
the precipitation of electrons released by high-altitude nuclear 
detonations. (GRA) 


15086 (AD-A—017688) The McDonnell Douglas Geophysical 
Observatory Program progress report XIII (conjugate point riome- 
ter program). Final report. Baker, M.B. (McDonnell Douglas As- 
tronautics Co., Huntington Beach, Calif. (USA)). Sep 1975. Con- 
tracts F44620-73-C-0063;NAS5-924. 52p. (MDC-G—3540). NTIS 
$4.50. 

This report, the thirteenth and final progress report on the 
McDonnell Douglas Geophysical Observatory Program, discusses 
history of the program from 1962 through 1973, and results of the 
research carried out in 1974. Topic areas covered include: station 
operation; ionospheric work; solar studies, magnetospheric studies; 
satellite measurements; international participation; and, 1974 
research on solar activity, ATS-6 studies, magnetospheric physics, 
and station operation. (GRA) 


15087 (AD-A—018196) ICE CAP analysis: energy deposit and 
transport in the auroral ionosphere. ICE CAP 73—74 - HAES re- 
No. 5. Final report 14 May 1973—31 Dec 1974. Sears, R.D. 
(Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
Lockheed Palo Alto Research Lab.). 8 Oct 1975. Contract 
DNAO001-73-C-0224. 59p. (LMSC/D—407248). NTIS $4.50. 

See also report dated 15 Jan 1974, AD—799892. 

Analytical results describing the temporal and spatial history 
of energy deposit in the auroral ionosphere by precipitating parti- 
cles are presented for the 1973 and ‘74 ICE CAP experiments. In 
addition, the role of neutral winds in transporting excited species 
and thereby altering the expected spatial distribution of infrared 
radiance is described. Measurements of energy deposit and of 
Joule heating made by the Chatanika incoherent scatter radar and 
by optical photometric methods are compared quantitatively. The 
optical data are used to verify the radar technique for determining 
energy deposit by precipitating particles. Likewise, radar measure- 
ments of electric fields and Joule heating in the auroral ionosphere 
are used to evaluate quantitatively the three beam photometer 
method for computing electric fields and Joule heating. A method 
for determining the temporal and spatial structure of the magneto- 
spheric—ionospheric electric fields is described, and several spatial 
power spectra of the electric field structure during active periods 
are shown. (GRA) 


15088 (AD-A—018228) Laboratory measurements of complex 
negative ions and water cluster ions. Final report 1 Jul 1974—30 
jun 1975. Ferguson, E.E.; Albritton, D.L.; Howard, C.J.; Fehsen- 
feld, F.C.; Schmeltekopf, A.L. (National Oceanic and Atmospheric 
Administration, Boulder, Colo. (USA). Atmospheric Collison 
Processes Lab.). 12 Aug 1975. 8p. NTIS $3.50. 

The flowing afterglow and new flow-drift tube laboratory 
techniques have been improved and extended to measure certain 
selected negative ion and water-cluster-ion reaction rates of im- 
portance in the normal and disturbed ionosphere. (auth) 


15089 (AD-A—018862) First-order, worldwide, ionospheric, 

y . Air force surveys in geophysics. Klobuchar, 
J.A. (Air Force Cambridge Research Labs., L.G. Hanscom Field, 
Mass. (USA)). 25 Sep 1975. 26p. (AFCRL-AFSG—324; AFCRL- 
TR—75-0502). NTIS $4.00. 

A first-order model algorithm designed to reduce ionospher- 
ic time-delay errors by approximately 50% rms on a world-wide 
basis for single frequency users of the Global Positioning 
Systen/NAVSTAR is described. The algorithm was designed for 
greatest accuracy during times of day when ionospheric time-delay 
errors are expected to be largest. The algorithm is available in 
several options, from one which requires only a monthly mean 
solar-flux value to one which requires 9 daily or monthly update 
coefficients. Several approximations also are made in the geometry 
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calculations to reduce further operational user computer storage 
and running time requirements. (auth) 


(AD-A—019148) Radiation from a line source carrying 
a traveling wave in a magnetoplasma. Interim Pridmore- 
Brown, D.C. (Aerospace Corp., El Segundo, Calif. (USA). Space 
Physics Lab.). 1 Dec 1975. Contract F04701-75-C-0076. 29p. 
NTIS $4.00. 

A modulated beam of charged particles is represented as an 
infinite line antenna carrying a current distribution traveling along 
it at a prescribed speed. The radiation from such an antenna is cal- 
culated theoretically, and typical patterns are presented for condi- 
tions appropriate to the ionosphere and magnetosphere. (GRA) 


15091 ( eng omg Charge exchanges and ion—molecule 
rearrangements in disturbed E and F regions (implications for - 
cal emissions and deionization). Interim report. Ali, A.W. (Neal 
Research Lab., Washington, D.C. (USA)). Nov 1975. 27p. (NRL- 
MR—3165). NTIS $4.00. 

A comprehensive set of charge exchange and ion—molecule 
reactions is discussed. These reactions involve excited state species 
and arise in the disturbed E and F regions of the ionosphere. The 
reaction rates for most of these reactions are not known. However, 
some of them may play an important role in emission and 
deionization processes. These processes, therefore, can have im- 
portant consequences for communications. (auth) 


15092 (AD-A—020313) Unified model of auroral substorm 
development. Final report, 1 Jul 1973—30 Jun 1975. Carovillano, 
R.L.; Siscoe, G.L.; Sheehan, R.E.; Eather, R.H.; Gussenhoven, 
M.S. (Boston Coll., Chestnut Hill, Mass. (USA). Dept. of Physics). 
31 Aug 1975. Contract F19628-74-C-0015. 197p. NTIS $7.50. 

The primary data base for this report on auroral substorm 
phenomena included DAPP/DMSP satellite images of auroras, 
selected mid- and high-latitude ground-based magnetograms, and 
newly developed ground-based photometric measurements of au- 
roral emissions of great sensitivity. Extensive morphological and 
topological studies were made from the DAPP/DMSP images. An 
auroral activity index was developed, and statistical correlations 
with magnetic indices were determined. The persistence of aurora, 
and auroral zone, and the relationships between auroral activity 
with substorms and mid-latitude magnetic signatures were 
developed from satellite images. Models were developed from 
satellite images using mid-latitude magnetograms to detect sub- 
storm occurrence. The photometric studies gave new information 
on the location of particle injection at substorm onset and on 
morphological characteristics of auroras in local time. The ad- 
vantages of x-ray monitoring.of the ionosphere from a polar orbit- 
ing satellite are described; and statistics of the solar wind electric 
field, determined. (GRA) 


15093 (AD-A—020992) Investigation of the phenomenology of 
the arctic ionosphere and its relation to the nomenology of arctic 

precipitation. Final report, 1 May 1972—30 May 1975. 
Akasofu, S.I. (Alaska Univ., College (USA). Geophysical Inst.). 
Jun 1975. Contract F19628-72-C-0301. 45p. NTIS $4.00. 

The feasibility of predicting and monitoring the occurrence 
and intensity of the magnetospheric substorm were examined on 
the basis of DMSP photographs and the concurrent interplanetary 
magnetic field data. (GRA) 


15094 (AD-A—022674) vif/f reflectivity of the polar iono- 
sphere, 19 January—2 March 1975. Environmental research 
papers. Rasmussen, J.E.; McLain, R.J.; Turtle, J.P. (Air Force 
Cambridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 
22 Jan 1976. 24p. (AFCRL-TR—76-0045; AFCRL-ERP—S549). 
NTIS $3.50. 

This report provides a summary of high-latitude ionospheric 
reflectivity as observed by the USAF’s high-resolution vif/If 
ionosounder ag in northern Greenland. lonospheric reflec- 
tivity parameters, including reflection heights and coefficients, are 
presented as a function of time of day. vif long-path propagation 
measurements, along with magnetometer and riometer data, are 
presented as supplementary information. (auth) 


15095 (AD-A—024947) Geometric of rocket 
. Interim Grieder, W.F.; Whelan, L.A. (Utah 
State Univ., Logan (USA). Space Science Lab.). Feb 1976. Con- 
tract F19628-74-C-0130. 108p. (HAES—41). NTIS $5.50. 
Prepared in cooperation with Logicon, Inc., Torrance, CA. 
This report describes the derivation and application of a 
technique to transform oblique rocket photometric measurements 
of emission phenomena to vertical altitude (zenith) profiles and 
the subsequent derivation of volume emission rates. The van Rhijn 
method of aspect correction is analyzed including limitations of the 
method when applied to D and E —- emission measurements. 
A theoretical study is presented in which the general rocketborne 
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photometer geometry is solved for a set of practical volume emis- 
sion rate cases. The study definitizes the effects of finite fields cf 
view, system directional responsivity, and extinction on interpreta- 
tion of measured emission data and derived volume emission rates. 
The results of the theoretical study are applied to an actual 
ragga measurement accomplished on rocket A17.110-3 

lown from Poker Flat Rocket Range in Alaska on 16 March 1972. 
Zenith profiles are derived from oblique hydroxyl emission mea- 
surements in the band 1.67 to 1.90 micrometers band made at 60, 
70, and 80 deg zenith angle as the rocket ascended. Volume emis- 
sion rates deduced from these zenith profiles are consistent with 
results reported in the literature. (auth) 


15096 (AD-A—025227) A region of intense plasma wave tur- 
bulence on auroral field lines. Gurnett, D.A.; Frank, L.A. (lowa 
Univ., lowa City (USA). Dept. of Physics and Astronomy). Apr 
1976. Contract N00014-76-C-0016. 80p. NTIS $5.00. 

Prepared in cooperation with the Max-Planck-Inst. fuer Ex- 
traterrestrische Physik, Munchen (W. Germany). Sponsored in 
part by National Aeronautics and Space Administration, Langley 
Station, Va. Langley Research Center Contracts NAS1-11257, 
NAS1-13129, National Aeronautics and Space Administration, 
Greenbelt, Md. Goddard Space Flight Center Contracts NASS- 
20539, NASS-11074, and NASS-11431. 

This report presents a detailed study of the plasma wave 
turbulence observed by HAWKEYE-1 and IMP-6 on high-latitude 
auroral field lines, and investigates the relationship of this turbu- 
lence to magnetic field and plasma measurements obtained in the 
same region. (GRA) 


15097 (AD-A—025770) Photon interactions with atmospheric 
negative ions. Final report, 1 Apr 1973—31 Mar 1976. Cosby, 
P.C.; Moseley, J.T.; Peterson, J.R. (Stanford Research Inst., Menlo 
Park, Calif. (USA). Molecular Physics Center). 28 May 1976. 
Contract DAHC04-73-C-0016. 103p. (SRI-MP—76-48). NTIS 
$5.50. 

This research was undertaken to fill a serious gap in the 
knowledge of the ionospheric D region behavior concerning the 
photoproduction of the electrons from negative ions. The informa- 
tion is needed for the codes that predict electron densities and ion 
concentrations for radar and radio communications in an at- 
mospheric nuclear burst environment. Photodetachment cross sec- 
tions had been measured for only a few simple atmospheric spe- 
cies. No information was available on the more complex species 
CO(-)3, NO(-)3, and their hydrates, which dominate the D region 
negative ions. Photodissociation had not been studied at all. A drift 
tube-mass spectrometer apparatus was constructed especially for 
this research, coupled with an argon ion laser and a tunable dye 
laser. The study has yielded interesting and important results. 
(GRA) 


15098 (COM—75-10709) Some estimates of gravity-wave as- 
sociated neutral particle velocity perturbations in the F2-region over 
Delhi. N , O.P.; Gupta, A.B.; Setty, C.S.G.K. (Delhi Univ. 
(India). Dept. of Physics and Astrophysics). 3 Dec 1973. Contract 
ESSA-E128-69(N). lip. NTIS $3.25. 

Atmospheric gravity waves of periods between 8 and 70 min 
observed over Delhi are found to produce electron density pertur- 
bations of the order of a few per cent. These estimates along with 
the measured wavelengths have been used to calculate the wave- 
associated neutral-particle velocity perturbations. These velocities 
are found to be of the order of a few m/s and to decrease with in- 
creasing wave period. The associated electron-density perturba- 
tions, on the other hand, increase with increasing wave period. The 
simplest models of the anisotropic response of the ionosphere to 
gravity waves are not sufficient to explain this observed behavior. 
However, wave-period-dependent dissipation, when taken into ac- 
count, seems to explain this satisfactorily. (GRA) 


15099 (N—75-22978) Coulomb collisions of ring current parti- 
cles: indirect source of heat for the ionosphere. Cole, K.D. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Apr 1975. 22p. (NASA- 
TM-X—70885 X—621-75-108). NTIS $3.25. 
Submitted for Publication. 
The additional energy requirements of the topside iono- 
here during a magnetic storm are less than one quarter of the 
ring current energy. This energy is supplied largely by Coulomb 
collisions of ring current protons of —w less than about 20 keV 
with background thermal electrons, which conduct the heat to the 


ionosphere. Past criticisms are discussed of this mechanism for the 
supply of energy to the SAR-arc and neighboring regions of the 
ionosphere. (auth) 

15100 (N—75-24209) Electron precipitation in the post mid- 


night sector of the auroral zones. Frank, L.A.; Saflekos, N.A.; 
Ackerson, K.L. (lowa Univ., lowa City (USA). Dept. of Physics 
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and Astronomy). Apr 1975. Contracts NAS5S-10625;NAS1-8141. 
53p. (NASAmCR— 142812). NTIS $4.25. 

Comprehensive measurements of the angular distributions 
and energy spectra of electron intensities with electrostatic 
analyzer arrays on board the low-altitude satellite Injun 5 are re- 
ported. These are for the post-midnight sector of the auroral zones 
during the high-intensity events accompanying magnetic substorms. 
Precipitation features on closed terrestrial field lines well equator- 
ward of the trapping boundary for energetic electrons with E 

ter than 45 keV were examined. No evidences of maxima in 
the differential energy spectra or of strongly field-aligned currents 
which are indicative of quasi-static electric fields aligned parallel 
to the geomagnetic field were found. Precipitation of low-energy 
electron intensities fluctuated on time scales greater than 2 
seconds as viewed at the satellite position. This precipitation was 
characterized by isotropy for all pitch angles outside the at- 
mospheric backscatter cone. (auth) 


15101 (N—75-24210) Ionospheric research. Semiannual status 
1 Oct 1974—31 Mar 1975. (Pennsylvania State Univ., 
University Park (USA). Ionosphere Research Lab.). 31 Mar 1975. 
Contracts NAS6-2602;NGR-39-009-032. 48p. (NASA- 
CR—142830 SASR—1). NTIS $3.75. 
Progress is reported in the following areas: D-region theory; 
E and F-region; wave propagation; mass spectrometer measure- 
ments; and atmospheric reactions. Various supporting operations 
are included: design and construction of instrumentation; and pro- 
gramming. (GRA) 


15102 (N—75-28979) Net field-aligned currents observed by 
Triad. Sugiura, M.; Potemra, T.A. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
ca Center). Jul 1975. 35p. (NASA-TM-X—70939; X—625-75- 
180). NTIS $3.75. 

Submitted for publication. 

From the Triad magnetometer observation of a step-like 
level shift in the east—west component of the magnetic field at 
800 km altitude, the existence of a net current flowing into or 
away from the ionosphere in a current layer was inferred. The cur- 
rent direction is toward the ionosphere on the morning side and 
away from it on the afternoon side. The field aligned currents ob- 
served by Triad-are considered as being an important element in 
the electrodynamical coupling between the distant magnetosphere 
and the ionosphere. The current density integrated over the 
thickness of the layef increases with increasing magnetic activity, 
but the relation between the current density and Kp in individual 
cases is not a simple linear relation. An extrapolation of the 
statistical relation to Kp = 0 indicates existence of a sheet current 
of order 0.1 A/m even at extremely quiet times. During periods of 
higher magnetic activity an integrated current of approximately 1 
A/m and average current density of order 0.000001 A/m? are ob- 
served. The location and the latitudinal width of the field-aligned 
current layer carrying the net current very roughly agree with 
those of the region of high electron intensities in the trapping 
boundary. (auth) 


15103 (N—75-29604) Electron angular distributions above the 
dayside auroral oval. Craven, J.D.; Frank, L.A. (lowa Univ., lowa 
City (USA). Dept. of Physics and Astronomy). Jun 1975. Con- 
tracts NAS5-11265;NGL-16-001-002. 33p. (NASA-CR—143267). 
NTIS $3.75. 

An electrostatic analyzer was employed on the Ariel 4 satel- 
lite to determine pitch angle distributions of electron intensities 
over the dayside auroral oval. Two major precipitation zones were 
encountered: an equatorward zone of broad spectra with intensities 
of approximately 1000 electrons/(cm?-s-sr-eV) and a poleward 
zone, the polar cusp, with intensities typical of those of the mag- 
netosheath. Angular distributions within the equatorward zone are 
generally isotropic outside of the atmospheric backscatter cone. 
The precipitation mechanism appears to be pitch angle scattering 
near the distant magnetic equator. In contrast, pitch angle distribu- 
tions within the polar cusp are often found to be strongly field 
aligned with intensities within the atmospheric loss cone greater by 
factors of approximately 10 than the mirroring intensities. These 
distributions are qualititatively similar to those for the inverted V 
precipitation events at later local times, and probably share a com- 
_ acceleration mechanism with the inverted V phenomenon. 
(auth) 


15104 (N—75-30698) Kinetic description of ionospheric 
dynamics in the three-fluid approximation. Comfort, R.H. 
(Northrop Services, Inc., Huntsville, Ala. (USA)). Jul 1975. Con- 
tract NAS8-21810. 247p. (NASA-CR—2572). NTIS $7.50. 
Conservation equations are developed in the three-fluid ap- 
proximation for general application problems of ionospheric 
dynamics in the altitude region 90 km to 800 km for all geo- 
graphic locations. These equations are applied to a detailed study 
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of auroral E region neutral winds and their relationship to iono- 
spheric plasma motions. (auth) 


15105 (N—75-30887) Theoretical and experimental studies of 
space-related plasma wave propagation and resonance phenomena. 
Semiannual report, 1 Jan__30 Jun 1975. Crawford, F.W. (Stanford 
Univ., Calif. (USA)). Jul 1975. Contract NGL-05-020-176. 36p. 
(NASA-CR— 143335; SU-IPR—636). NTIS $3.75. 

A ten-year summary was given of university research on the 
nature and characteristics of space-related plasma resonance 
phenomena, whistler propagation in laboratory plasmas, and 
theoretical and experimental studies of plasma wave propagation. 
Data are also given on long-delayed echoes, low-frequency insta- 
bilities, ionospheric heating, and backscatter, and pulse propaga- 
tion. A list is included of all conference papers, publications, and 
reports resulting from the study. (GRA) 


15106 (N—75-31618) Multifluids description of dynamics of 
upper atmosphere. Final technical report. Wu, S.T.; Hung, RJ. 
(Alabama Univ., Huntsville (USA). School of Graduate Studies 
and Research). Jul 1975. Contract NAS8-29543. 89p. (NASA- 
CR—143930; UAH-RR—175). NTIS $4.75. 

A multifluids model to investigate ionospheric dynamics was 
established on kinetic theory. Its resultant equations are used to 
examine the following dynamic problems in the gamma region of 
80 to 2000 km of the ionosphere: (1) propagation of acoustic 
modes in the 500 to 2,000 km of the ionosphere (two fluid 
model); (2) the relation between the cross field plasma drift insta- 
bilities and type I and type II ionospheric irregularities; and (3) 
time dependent neutral wind structure and horizontal pressure 
gradient. (auth) 


15107 (N—75-31628) Kiruna geophysical data. Data summa- 
ry, Apr—Jun 1974. Gustafsson, G. (Kungliga Vetenskap- 
sakademien, Kiruna (Sweden). Geofysiska Observatoriet). Jun 
1974. 64p. (REPT—74/4-6). NTIS $4.25. 

Geomagnetic K-indices, ionospheric absorption tables, nor- 
mal magnetograms, and vertical riometer data are presented for 
the period April to June 1974, together with the diagrams for the 
mean diurnal variation of cosmic noise absorption. (GRA) 


15108 (JPRS—65365) Effective loss factor in the D-region of 
the ionosphere during sudden ionospheric perturbations. Belikovich, 
V.V.; Benediktov, E.A.; Itkina, M.A. Translated from /zv. Vyssh. 
Uchebn. Zaved., Radiofiz.; 27: No. 10, 1469-1477(1974). 15p. 
NTIS $3.25. 

The report contains data for the altitude profile of the effec- 
tive loss factor found for three sudden ionospheric disturbances 
observed in Cor’kiy (USSR) in June 1970. (GRA) 


15109 (TT—72-52012) The Antarctic committee reports, 
1969. Bugaev, V.A. 1975. Translated by Y.V. Kathavate from An- 
tarktika. Doklady Komissii, Moscow, 1971. 242p. NTIS $7.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Special Foreign Currency Science Information 
Program. 

The collection contains articles on the most important 
problems of the study of the Antarctic. The results of investiga- 
tions on cosmic rays and the ionosphere are presented in these ar- 
ticles. A number of articles are devoted to geology and geophysics. 
Special attention has been paid to hydrometeorological investiga- 
tions. New data on glaciology, microbiology and medicine are 
given. (GRA) 


15110 Mekhanizmy obrazovaniya ionosfernogo sporadicheskogo 
sloya E/sub s/ na razlichnykh shirotakh. (Formation mechanisms of 

layer E/sub s/ on different latitudes). Gersh- 
man, B.N.; Ignat’ev, Yu.A.; Kamenetskaya, G.Kh. Moscow; Iz- 
datel’stvo Nauka (1976). 108p. 

Up-to-date concepts of the formation mechanisms of 
sporadic E-layers (E/sub s/-layers) either in the near-equatorial or 
in the midiatitude ionosphere, as well as in the auroral zones, are 
discussed. The analysis of theoretical problems is preceded by a 
survey of principal data on E-layer parameters at different latitudes 
along with a characteristic of conditions leading to the appearance 
of these layers. Description of the theories on the origin of E- 
layers is forestalled by the analysis of the methods used in describ- 
ing of processes in a weakly ionized plasma of the ionosphere type. 
In particular, discussion touches upon the possibility of using a 
relatively simple quasihydrodynamic approach which is universally 
turned to account in solving numerous problems in io’ ric 
plasma dynamics. The main factor in the theory of formation of 
thin E/sub s/-layers at moderate latitudes happens to be the 
mechanism of plasma _ redistribution under the effect of 
quasihorizontal neutral gas currents (winds) at different heights. 
An important prerequisite for the vitality of this theory, which is 
known as the theory of wind shift, is the presence in the E-region 
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of certain quantities of contaminating atomic ions of metals. A 
great deal of evidence favors an assumption about the appearance 
in the near-equatorial and auroral zones of sporadic diffusive-t 
formations being related to the generation of plasma irregularities 
due to current (double-stream) instability. This instability accounts 
for appearance in the plasma of low-frequency electrostatic 
disturbances of the type of ionic acoustic waves. Various aspects 
of a linear theory of current instability under E-region conditions 
in the ionosphere and certain non-linear generalizations are 
discussed in detail. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 15085, 15285, 15287 


15111 (AD-A—020812) Transient ionization effects from pri- 
mary gamma fission radiation in the upper atmosphere. Technical 
report. Roberts, J.P.; Wicklund, J.S. (Harry Diamond Labs., 
bet pony D.C. (USA)). Oct 1975. 47p. (HDL-TR—1725). 
NTIS $4.00. 

Gamma-radiation transport at deep penetration distances in 
the atmosphere has been studied as a function of time for a fission 
gamma unit-impulse source at a 45-km altitude. The Monte Carlo 
calculation included altitude-dependent air density, curvature of 
the earth, and Rayleigh scattering and polarization of the photons. 
Data were obtained on energy, angle, and time distributions for 20 
detector positions. The results show a large contribution to Comp- 
ton ionization production rates at late (about 10 to 100 
microseconds) local times due to the arrival of multiply scattered 
gamma rays. Maintaining an energy cutoff as low as 10 keV has 
shown a pronounced effect on the total ionization at some detector 
locations. The results cast some doubt on the validity of previous 
calculations of gamma-induced atmospheric EMP. (GRA) 


MAGNETOSPHERIC PHENOMENA 


REFER ALSO TO CITATION(S) 14561, 14977, 15017, 15018, 
15021, 15086, 15090, 15102, 15107 


15112 (AD-A—010438) Solar effects on geomagnetic 
micropulsations and vif phase shifts. Badillo, V.L.; Salcedo, J.E.; 
Panotes, R.A. (Manila Observatory (Philippines)). 23 Mar 1975. 
Contract F19628-73-C-0035. 12p. NTIS $3.25. 

Geomagnetic micropulsations are short period (of the order 
of seconds or minutes) and small-amplitude (of the order of a frac- 
tion to a few tens of gammas) fluctuations of the earth's magnetic 
field. Their importance comes from the fact that they are solar in 
origin. This report determines the relation between solar radio 
dekameter bursts and geomagnetic micropulsations, both of which 
are associated with solar emission of particles. (GRA) 


15113 (AD-A—018093) Five by fifteen degree world grid of 
calculated cosmic-ray vertical cutoff rigidities for 1965 and 1975. 
Interim report. Shea, M.A.; Smart, D.F. (Air Force Cambridge 
Research Labs., L.G. Hanscom Field, Mass. (USA)). 26 Nov 1975. 
9p. (AFCRL-TR—75-0599). NTIS $3.50. 

An updated five by fifteen degree world grid of trajectory- 
derived vertical cutoff rigidities for Epochs 1965 and 1975 has 
been calculated using the International Geo etic Reference 
Field with time derivatives applied for a 1975.0 Epoch. A com- 
parison of these vertical cutoft rigidities with those calculated for 
Epoch 1955.0 shows that, whereas minor changes in the cutoff 
rigidities (= or approx. equal 0.20 GV) occur in many areas of the 
world over this 20-year interval, major changes (+ 0.60 GV) occur 
in the Central and Southern Atlantic Ocean area and over the 
Central and South American land masses. While the changes in the 
Southern Hemisphere are primarily decreases in the vertical cutoff 
rigidities, there is an area in the Northern Hemisphere, principally 
in the Atlantic Ocean, where comparable increases in the vertical 
cutoff rigidities are calculated. (GRA) 


15114 (AD-A—018094) Cosmic-ray penumbral effects for 
selected balloon launching locations. Interim report. Smart, D.F.; 
Shea, M.A. (Air Force Cambridge Research Labs., L-G. Hanscom 
Field, Mass. (USA)). 26 Nov 1975. 8p. (AFCRL-TR—75-0600). 
NTIS $3.50. 

The penumbral characteristics as determined from cosmic- 
ray trajectory calculations are compared for several balloon 
launching locations in the Western Hemisphere including Palestine, 
Texas, Cape Giradeau, Missouri, and Sioux Falls, South Dakota. 
Penumbra for a number of zenith and azimuth angles were calcu- 
lated in an effort to determine the transmittance function for bal- 
loon detectors viewing over a specific solid angle. (GRA) 


15115 (AD-A—018096) A comparison of vertical cosmic-ray 
cutoff rigidities as calculated with different geomagnetic field 
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models. Interim report. Shea, M.A.; Smart, D.F. (Air Force Cam- 
bridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 26 
Nov 1975. 8p. (AFCRL-TR—75-0602). NTIS $3.50. 

The cw on th of cutoff rigidities determined by the 
trajectory-tracing technique are dependent upon which - 
netic field model is and. In the ant 20 oe a nh ny 
geomagnetic field models have become available. In general, each 
model is derived to fit the magnetic field data appropriate to a 
specific epoch, with some of the more recent models containing 
time derivatives so that the models are applicable over a number 
of years. In the past the applicability of some models has been 
questioned inasmuch as small, but nevertheless significant, dif- 
ferences in vertical cutoff rigidities have been calculated with the 
different field models. The authors have used the time derivatives 
of the International Geomagnetic Reference Field model to calcu- 
late a selected set of vertical cutoff rigidities appropriate for Epoch 
1955.0, and find that in general these values compare favorably 
with the results previously obtained using the Finch and Leaton 
1955.0 field model. From these results and other epoch com- 
parisons, it is found’ that vertical cutoff rigidities are essentially the 
same when calculated using comparable field models for the same 
epoch. (GRA) 


15116 (AD-A—018872) Study of solar wind interactions. Final 
report, 15 Jan 1973—30 Sep 1975. Dessler, A.J. (Rice Univ., 
Houston, Tex. (USA). Dept. of Space Physics and Astronomy). 30 
Sep 1975. Contract F19628-73-C-0120. 1SS5p. NTIS $6.75. 

Advances were made in _ understanding of solar 
wind—magnetosphere interactions and the influence of the solar 
wind on geomagnetic activity. These advances cover a broad range 
of topics, including empirical studies of the solar wind control of 
geomagnetic activity, theoretical studies of the coupling of solar- 
wind energy into the magnetosphere, observational and theoretical 
studies of the dynamics of the plasma sheet and its role in mag- 
netospheric substorms, and investigations of the coupling between 
the magnetosphere and the ionosphere. As a direct result of this 
research, a limited capability was developed of predicting geomag- 
netic activity by using parameters measured in the upstream solar 
wind. Journal publications supported by the contract are 
reproduced in order to provide a complete reporting of the salient 
results of contract-supported research. The report is divided into 
three subject categories: Part I -- Solar-Wind Magnetosphere In- 
teractions; Part II -- Magnetosphere Tail; and Part III -- Mag- 
netospphere—lIonosphere Interactions. 


15117 (AD-A—019041) Magnetospheric particles and fields. 
Final technical report, Mar—Dec 1975. McCormac, B.M. 
(Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
Lockheed Palo Alto Research Lab.). Dec 1975. Contract NO0014- 
75-M-0019. 28p. (LMSC/D—46180). NTIS $4.00. 

Summary of Institute Proceedings: Summer Advanced Study 
Inst., Graz, Austria, 4—15 Aug 1975. 

The presentations and discussions of the Summer Advanced 
Study Institute, ‘Magnetospheric Particles and fields’, held at Graz, 
Austria, August 4—15, 1975, are summarized. Topics considered 
include the following: Solar wind and magnetosheath; Boundary 
and outer magnetosphere; Plasma process in the inner magneto- 
sphere; Magnetosphere—ionosphere interactions, Magnetospheres 
of other planets. (GRA) 


15118 (AD-A—019643) Theoretical study of amplitude pulsa- 
tions of ‘key-down’ whistler-mode signals in the geomagnetosphere. 
Newman, C.E. Jr. (Stanford Univ., Calif. (USA). Inst. for Plasma 
Research). Jan 1976. Contract N00014-75-C-0673. SS5p. (SU- 
IPR—651). NTIS $4.50. 

Equations are derived which govern modulation of a con- 
tinuous-wave whistler-mode transmission by gyroresonant electrons 
in a region limited in spatial extent. This model is similar to that 
used to explain the qualitative features of discrete vif emissions in 
the geomagnetosphere. It is found that nonlinear wave—particle 
interaction results in amplitude modulation of the wave. An in- 
tegral equation is then derived for the amplitude of the signal leav- 
ing the region. Numerical solutions of this equation for a loss-cone 
electron distribution and for parameters typical of the geomagneto- 
sphere at L=3 result in quasiperiodic pulsations in the amplitude 
for sufficiently high densities of resonant electrons. The frequency 
of these pulsations is in the several-Hertz range, consistent with 
observations. Similarities of and differences between these calcula- 
tions and previous theoretical studies of 'key-down’ transmissions 
are discussed. (GRA) 


15119 (AD-A—020659) Response of the magnetosphere and 
atmosphere to the solar wind. Final report Jul 1972—Sep 1975. 
Olson, W.P.; Pfitzer, K.A.; Moe, O.K. (McDonnell Douglas As- 
tronautics Co., Huntington Beach, Calif. (USA)). Dec 1975. Con- 
tract F44620-72-C-0084. 120p. NTIS $5.50. 
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The general goal of this contract was to obtain a better 
quantitative understanding of the interaction of the solar wind with 
the magnetosphere and atmosphere. Several scientific goals were 
formulated and meet. They included the fabrication of quantitative 
models of the shape and location of the dayside cusps, the total 
magnetospheric magnetic field, and of total neutral atmospheric 
density. These models, together with others developed or under 
developement with other DoD support, should provide a first set of 
software capable of being used to specify environmental behavior, 
with emphasis being given to those aspects which influence the 
performance of hardware systems. (GRA) 


15120 (AD-A—021249) Correlation of bow shock plasma 
wave turbulence with solar wind parameters. Rodriguez, P.; Gur- 
nett, D.A. (lowa Univ., lowa City (USA). Dept. of Physics and As- 
tronomy). Apr 1975. Contracts N00014-68-A-0196-0009;NASS5- 
11074. 65p. NTIS $4.50. 

Sponsored in part by Grants NGL-16-001-002 and NGL-16- 
001-043. 

The rms field strengths of electrostatic and electromagnetic 
turbulence in the Earth’s bow shock, measured in the frequency 
range 20 Hz to 200 kHz with the IMP-6 satellite, are found to cor- 
relate with specific solar wind parameters measured upstream of 
the bow shock. (GRA) 


15121 (AD-A—021747) On the causes of geomagnetic activity. 
Technical report. Svalgaard, L. (Stanford Univ., Calif. (USA). Inst. 
for Plasma Research). 15 Dec 1975. Contract N00014-76-C-0207. 
Sip. (SU-IPR—646). NTIS $4.50. 

Sponsored in part by Grant NSF-ATM74-19007. 

The causes of geomagnetic activity are studied both 
theoretically, in terms of the reconnection model, and empirically, 
by using the am-index and interplanetary solar wind parameters. It 
is found that two separate mechanisms supply energy to the mag- 
netosphere. One mechanism depends critically on the magnitude 
and direction of the interplanetary magnetic field. Both depend 
strongly on solar wind speed. (GRA) 


15122 (AD-A—023624) Plasma waves in the distant mag- 
netotail. Progress report. Gurnett, D.A.; Frank, L.A.; Lepping, R.P. 
(Iowa Univ., lowa City (USA). Dept. of Physics and Astronomy). 
Mar 1976. Contract N00014-76-C-0016. 70p. NTIS $4.50. 

The principal types of plasma waves which occur in the 
distant magnetotail are identified, and the relationship of these 
waves to simultaneous plasma and magnetic field measurements 
made on the same spacecraft is investigated. The observations used 
in this study are from the IMP-8 spacecraft, which passes through 
the magnetotail at radial distances ranging from about 23.1 to 46.3 
R/sub e/. Three principal types of plasma waves are detected by 
IMP-8 in the distant magnetotail: broad-band electrostatic noise, 
whistler-mode magnetic noise bursts, and electrostatic electron 
cyclotron waves. The electrostatic noise is a broad-band emission 
which occurs in the frequency range from about 10 Hz to a few 
kHz, and is the most intense and frequently occurring type of 
plasma wave detected in the distant magnetotail. This noise is 
found in regions with large gradients in the magnetic field near the 
outer boundaries of the plasma sheet and in regions with large 
plasma flow speeds, directed either toward or away from the earth. 
The whistler-mode magnetic bursts observed by IMP-8 consist of 
nearly monochromatic tones which last from a few seconds to a 
few tens of seconds. These noise bursts occur in the same region 
as the broad-band electrostatic noise, although much _ less 
frequently, and are thought to be associated with regions carrying 
substantial field-aligned currents. (GRA) 


15123 (AD-A—025329) Satellite beacon data reduction and 
analysis. Final report, 1 Jan—31 Dec 1975. MacKenzie, E.M.; Can- 
tor, C.J.; Hagan, M.P. (Emmanuel Coll., Boston, Mass. (USA)). 
Jan 1976. Contract F19628-75-C-0099. 40p. NTIS $4.00. 

Data was reduced and analyses were performed on am- 
plitude and phase scintillation data recorded from VHF and UHF 
beacons and probe-carrying satellites during magnetic storm 
periods. Studies were made on the relationship between various 
parameters and scintillation patterns. (GRA) 


15124 (N—75-25359) Coordinated analysis of data. Final 
progress report. Mende, S.B. (Lockheed Missiles and S Co., 
Palo Alto, Calif. (USA)). 27 Nov 1974. Contract NASW-2552. 
48p. (NASA-CR—142930). NTIS $3.75. 

All Sky Cameras (ASCA) observations were made at the 
field line conjugate of the ATS-5 Satellite. The field of view of 
these cameras covered the region of the magnetosphere from L=5 
to L=Il at the approximate longitude of the ATS field line conju- 
gate. Definite statements are made concerning the correlation of 
the auroras observed by the ASCA's and the magnetospheric 
trapped fluxes. No auroras are observed at the field line conjugate, 
on quiet days when the hot plasma does not penetrate into the 
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magnetosphere far enough to reach the ATS-S orbit. On more 
disturbed days, when the ATS-S5 enters the plasma sheet containing 
plasma clouds, an equatorward motion of the lowest latitude au- 
roral arc is observed. Significant qualitative correlation between 
the ASCA data and the trapped fluxes is observed when a local 
plasma injection event occurs near ATS-5. The clearest signature 
of the injection event is magnetic and is most pronounced as a 
recovery of a negative bay at the ATS-5 magnetometer. The most 
significant correlations are observed with the intensification of the 
diffuse uniform g'ow which intensifies during the injection event. 
(auth) 


15125 (N—75-28001) Charged particle radiation environment 
for the spacelab and other missions in low earth orbit. Watts, J.W. 
Jr.; Wright, J.J. (National Aeronautics and Space Administration, 
Huntsville, Ala. (USA). George C. Marshall Space Flight Center). 
Jun 1975. 74p. (NASA-TM-X—64936). NTIS $4.25. 

The physical charged-particle dose encountered in low earth 
orbit missions was estimated for orbits of inclinations from 28.5° to 
90° and altitudes from 200 to 800 km. Results indicate that the 
dose encountered is strongly altitude dependent, with a weaker de- 
pendence on inclination. Doses range from 0.006 rads/day at 28.5° 
and 200 km to 2.5 rads/day at 28.5° and 800 km behind a 5.0 
g/cm? shield. Geomagnetically trapped protons were the primary 
source of damage over most of the range of altitudes and inclina- 
tions, with galactic cosmic rays making a significant contribution at 
the lowest altitudes. (auth) 


15126 (N—75-30994) Observations of magnetospheric ioniza- 
tion enhancements using upper-hybrid resonance noise band data 
from the RAE-1 satellite. Mosier, S.R. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). Aug 1975. 19p. (NASA-TM-X—70945; X—693- 
75-156). NTIS $3.25. 

Submitted for publication. 

Noise bands associated with the upper-hybrid resonance 
were used to provide direct evidence for the existence of regions 
of enhanced density in the equatorial magnetosphere near L = 2. 
Density enhancements ranging from several percent to as high as 
45 percent are observed with radial dimensions of several hundred 
kilometers. The enhancement characteristics strongly suggest their 
identification as magnetospheric whistler ducts. (auth) 


15127 (N—75-27988) Planetary magnetism. Dolginov, S.S. 15 
Jun 1975. Translation of Novoye V Zhizni, Nauke, Tekhnike, 
Seriya Kosmonavtika, Astronomiya, No. 12, Moscow, Znaniye 
Press, 1974, p 1-64. (NASA-TT-F— 16379). 62p. NTIS $4.25. 

Various satellite observations associated with the problem of 
the origin and nature of planetary fields are examined. The effects 
of solar wind, bow shock, and geomagnetism are also discussed. 
(Author) (GRA) 


15128 (N—75-29895) Plasma on earth and in space. Orayev- 
skii, V.N. Aug 1975. Translated from pp 1-170 of Plazma na 
Zemle i v Kosmose, Naukova Dumka Press, Kiev. (NASA-TT- 
F—16373). 190p. NTIS $7.00. 

Problems of controlled thermonuclear reactions and of mag- 
netohydro- and gas-dynamics are discussed. The origin and struc- 
ture of the earth’s magnetic field, magnetic storms, and aurorae 
are considered. Contemporary ideas about young, old, and dying 
stars are discussed. New data about cosmic sources of radio and 
infrared radiation, as well as radio galaxies, quasars, and pulsars 
are presented. (auth) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


15129 (AD-A—016105) Research investigation directed 
toward extending the useful range of the electromagnetic spectrum. 
Progress report No. 25, 1 Jul 1974—30 Jun 1975. Hartmann, S.R.; 
Happer, W. (Columbia Univ., New York (USA). Columbia Radia- 
tion Lab.). 30 Jun 1975. Contract DAABO7-74-C-0341. 127p. 
NTIS $5.75. 

Research in the following areas are described: atomic 
physics, physics of molecules, resonance physics, and macroscopic 
quantum physics. (GRA) 


15130 Saturable absorption and rotational relaxation in CO,. 
Hays, G.N.; Fisk, G.A. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). J. Chem. Phys.; 65: No. 11, 4554-4558(1 Dec 
1976). 

Experimental data demonstrating saturated optical absorp- 
tion of HF P,(4) laser radiation by CO, is presented and analyzed 
in terms of a simple kinetic model. Within the framework con- 
sidered, relatively slow rotational relaxation in the (OOdegree0) 
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vibrational level of CO, is shown to be responsible for saturated 
absorption. The relation between the rotational relaxation rate 
constant appropriate to these experiments and that determined in 
thermal experiments is discussed. (AIP) 


15131 Electron correlation in small metal clusters. Application 
of a theory of self-consistent electron pairs to the Be, system. Dyk- 
stra, C.E.; Schaefer, H.F. Ill; Meyer, W. (Department of Chemistry 
and Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 65: No. 12,5141-5146(15 Dec 1976). 

A re of the properties of small metal particles is es- 
sential to the understanding of catalysis on a molecular level. In 
this regard, one particularly important property is the rate at which 
the dissociation energy of a small metal cluster approaches the 
bulk cohesive energy. The present research concerns the effect of 
electron correlation on the dissociation energy of a particularly 
stable beryllium cluster, the tetrahedral Be, system. A contracted 
Gaussian basis set of size Be(9s 4p/5s 2p) was adopted in conjunc- 
tion with the recently developed theory of self-consistent electron 
pairs (SCEP). Several new theoretical and computational wrinkles 
are discussed, including the incorporation of the SCEP/coupled 
electron pair approximation (SCEP/CEPA). The Be, results pro- 
vide strong evidence for the reliability of the Hartree—Fock ap- 
proximation for alkaline earth cohesive energies. As suggested 
earlier the Be, dissociation energy appears to be ~40 kcal/mole. 
Analogous studies of the Be, molecule are reported. (AIP) 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 14179 


15132 (AD-A—017020) Measurement of x-ray cross sections 
relevant to a scanning ion microscope. Final report. Martin, F.W. 
(Maryland Univ., College Park (USA). Dept. of Physics and As- 
tronomy). 7 Oct 1975. Contract N00014-67-A-0239-0026. 8p. 
NTIS $3.50. 

See also report dated Oct 1973, AD—775547. 

The following is discussed in this report: design and con- 
struction of a novel soft X-ray spectrometer; integration of the 
spectrometer into a concurrently designed and constructed vacuum 
system and electronic system; measurement of the 280 eV K X-ray 
emission cross section for carbon foil bombarded with 1-3 MeV 
carbon, nitrogen and oxygen ions; discovery and analysis of satel- 
lite lines and solid state effects in the 270-290 eV region of spec- 
tra. (GRA) 


15133 (AD-A—025092) Theoretical studies of radioactive 
debris attachmen. to ABM materials (supplement). Final report 16 
Jun—15 Sep 1975. Malkmus, W.; Reynolds, G.M. (Science Appli- 
cations, Inc., La Jolla, Calif. (USA)). Apr 1976. Contract 
DAADO0S-74-C-0768. 25p. (SAI—75-661-LJ). NTIS $3.50. 

Supplement to report dated Sep 1975, AD-A—017670. 

This report describes the further development of a com- 
puter code for the purpose of simulating the collision of an atom 
or ion with the surface of a solid material such as a metal or metal 
oxide. The computer program produces Morse function parameters 
by matching a given set of three physical properties of bulk materi- 
al of fcc structure. Results are presented for the impingement of 
certain radioactive debris ions (Sr*, Sn*, Xe*) and Sm* on a 
metallic surface, and on the same surface contaminated with a 
monolayer of oxygen. (auth) 


15134 (IPP—0/27) Measurements on cluster beams. Siller, G.; 
Schilling, H.B.; Buchelt, E. (Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen (Germany, F.R.)). Feb 1975. 30p. 
(In German). INIS. 

16 figs.; 10 refs. 

Preliminary investigations of cluster beams prior to the 
development of an injection method of neutral particles into the 
electron ring accelerator have been conducted. This paper presents 
the design considerations and the results of high resolution density 
measurements and of measurements of the mean cluster size. 
Sharply confined cluster beams with particle densities ranging from 
4x 10"' cm™ up to 6 x 10" cm™ have been produced by expand- 
ing CO, or Argon gas through a conical nozzle. With an Argon 
beam mean cluster sizes of up to several thousand atoms have 
been observed. 


15135 (LBL—5478) Crossed beam apparatus for 
differential cross sections for ion-neutral interactions at low collision 
energies. Farrar, J.M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1976. Contract W-7405-ENG-48. 
116p. Dep. NTIS $5.50. 

The design and operation, including a number of diagrams 
of the apparatus, is presented for an ion source with a crossed 
beam assembly. (JFP) 
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15136 (N—75-27874) Interactions of helium 
atoms with satellite-surfaces. 1. S ations’ ot 

helium atoms. Liu, S.M.; Rodgers, W.E.; Knuth, E.L. (California 
Univ., Los Angeles (USA). School of vy iy and Applied 
Science). Jun 1975. Contract NGR-05-007-416. 43p. (NASA- 
CR— 143111; UCLA-ENG—7546). NTIS $3.75. 

Interactions of satellite-speed helium atoms with practical 
satellite surfaces were investigated experimentally, and spatial dis- 
tributions of satellite-speed helium beams scattered from four dif- 
ferent engineering surfaces were measured. The 7000-m/s helium 
beams were produced using an arc-heated supersonic molecular 
beam source. The test surfaces included cleaned 6061-T6 alu- 
minum plate, anodized aluminum foil, white paint, and quartz sur- 
faces. Both in-plane (in the plane containing the incident beam 
and the surface normal) and out-of-plane spatial distributions of 
reflected helium atoms were measured for six different incidence 
angles (0, 15, 30, 45, 60, and 75 deg from the surface normal). It 
was found that a large fraction of the incident helium atoms were 
scattered back in the vicinity of the incoming beam, particularly in 
the case of glancing incidence angles. This unexpected scattering 
feature results perhaps from the gross roughness of these test sur- 
faces. This prominent backscattering could yield drag coefficients 
which are higher than for surfaces with either forward-lobed or dif- 
fusive (cosine) scattering patterns. (auth) 


15137 Characteristics of the CLEO Tokamak ion source. Ald- 
croft, D.A.; Burcham, J.N.; Cole, H.C.; Cowlin, M.; Hemsworth, 
R.S.; Sheffield, J.; Speth, E. (UKAEA Research Group, Abingdon. 
Culham Lab.). J. Phys., E (London); 9: No. 2, 102-105(Feb 1976). 

lon beams of 9 A at approximately 30 keV have been ob- 
tained with hydrogen, and up to 13 A with helium, using a ring 
anode plasma source with multi-aperture extraction electrodes. 
The pulse length was 25 ms. The ion source has been used for 
plasma heating experiments in the CLEO Tokamak. 


15138 Method and apparatus for extracting well-formed, high 
current ion beams from a plasma source. Robinson, W.P.; Seliger, 
R.L. (to Accelerators, Inc.). US Patent 3,955,091. 4 May 1976. 
Filed date 11 Nov 1974. 8p. 

A well-formed ion beam having a high current is extracted 
from an ion plasma by a low perveance ion extraction system in- 
cluding focus and extraction electrodes, the extraction electrode 
having an ion exit aperture and being axially spaced from the focus 
electrode a distance of at least several times the diameter of the 
ion exit aperture. A voltage differential is applied between the 
electrodes to define a plasma sheath at the ion source aperture, 
and the ion beam is extracted from the plasma sheath. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 15131, 15155, 15209 


15139 (AD-A—020721) Optical spectra and analysis of Pr** 
in CaWO,. Technical report. Wortman, D.E.; Morrison, C.A.; 
Leavitt, R.P. (Harry Diamond Labs., Washington, D.C. (USA)). 
Nov 1975. 13p. (HDL-TR—1726). NTIS $3.50. 

tical absorption and fluorescence data were studied for 
the 4f, configuration of Pr**+ in CaWO,. The absorption spectrum 
was recorded over the wavelength region from 0.3 to 2.5 microme- 
ters at crystal temperatures of 25 and 85 K. The crystals were 
grown from a melt containing 1.0 atomic percent Pr**. These ab- 
sorption data were correlated with reported fluorescence data to 
establish energy levels in all the terms, except the singlet S; cor- 
responding theoretical levels were obtained by diagonalizing a 
Hamiltonian containing the free-ion and crystal-field interactions in 
a basis of states spanning the ground configuration. A least-rms 
deviation of 18.3/cm between measured and calculated energy 
levels was obtained by varying the parameters of this Hamiltonian. 
Calculated g factors were also obtained for the energy degenerate 
doublets. (GRA) 


15140 (LBL—5167) Many-electron effects in photoelectron 
. Martin, R.L. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1976. Contract W-7405-Eng-48. 
135p. Dep. NTIS $6.00. 
Thesis 


The deviations from Koopmans’ one-electron model of 
photoionization which lead to satellite structure in the photoelec- 
tron spectrum are examined within the formalism of configuration 
interaction (CI). The mechanisms which contribute to satellite in- 
tensity may be classified as continuum state configuration interac- 
tion, final ionic state configuration interaction, and initial state 
configuration interaction. The discussion centers around the last 
two mechanisms, these being the prime contributors to the satellite 
intensity well above threshold. Specific examples of theoretical 
"'spectra’’ are presented for the F( 1s) region of HF and the Is re- 
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ion of neon. The agreement between theory and experiment is 
found to be excellent. In these two instances, initial state configu- 
ration interaction contributions increase the satellite intensity and 
are of nearly equal importance to the final ionic state mixing. 


15141 (LBL—5441) Ultraviolet transitions from the 2 °P states 
of helium-like argon. Davis, W.A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1976. Contract W-7405- 
ENG-48. 156p. Dep. NTIS $6.75. 

Thesis. 

This thesis describes the observation of two allowed electric 
dipole transitions in helium-like argon. The transitions are 2 *P,—2 
3§, and 2 3P,—2 °S,. These transitions were observed by using a 
vacuum ultraviolet monochromator to collect photons from 
decays-in-flight of a beam-foil excited argon ion beam. The ion 
beam was generated by the Lawrence Berkeley Laboratory heavy 
ion linear ascelerator (SuperHILAC) and had a beam energy of 
138 MeV with a charge current of roughly 500 nanoamperes. 
After initial observation, the lifetimes and absolute wavelengths of 
these transitions were measured. The results are tau(2 *P,) = 1.62 
+- 0.08 X 10~® sec, tau(2 *P,) = 4.87 +- 0.44 X 10° sec, lamb- 
da(2 3P,—2 °S,) = 560.2 +- 0.9A, and lambda(2 *P,—2 °S,) = 
660.7 +- 1.1A. This work has demonstrated the observability of 
these transitions in high-Z ions using beam-foil excitation. Employ- 
ing a new grazing-incidence spectrometer this work will be pursued 
in ions of higher Z. Accuracies of at least one part in a thousand 
should be attainable and will probe the radiative contributions to 
these transitions to better than 10 percent in a previously unstu- 
died region. 


15142 (TID—27203) Electron capture and drift in polyatomic 
gases. Gant, K.S. (Oak Ridge National Lab., Tenn. (USA)). Aug 
1976. Contract E(40-1)-GEN-33. 101p. Dep. NTIS $5.50. 

Electron drift velocities and lateral diffusion coefficients for 
a number of polyatomic gases were employed to determine mobili- 
ties, mean fractional energy losses per collision, stopping rates, 
derivatives of stopping rates with respect to the mean electron 
energy, and thermalization times as a function of mean electron 
energy. These calculations are presented and discussed. The data 
indicate that direct excitation of rotational states in H,O and the 
deformation, bending, and torsional vibrational modes in CH,, 
C,H,, C,H,, C,Hs, C-C*H,, and C,H, is an important energy loss 
process for slow electrons. Drift velocities were measured for some 
polyatomic gases, and the resulting mobilities were compared to 
those measured in the liquid phase. Attachment studies in SF, have 
extended the range of energies over which data are available. Ab- 
solute rates and cross sections are reported. Measurements of elec- 
tron attachment to C,F, have revealed two separate capture 
processes, which have been attributed to capture into the 
degenerate 7, and 7; orbitals and capture into the 7 orbital. At- 
tachment rates and cross sections are again given. Discussion of 
the autoionization lifetime of the C,F,~* ion leads to speculation 
that the energy of the negative ion is not shared by all the possible 
modes of vibration. 


15143 Calculation of autoionization states of He and H-. 
Hickman, A.P.; Isaacson, A.D.; Miller, W.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Chem. Phys. Lett.; 37: 
No. 1, 63-66(1 Jan 1976). 

The positions and lifetimes of several 'S and ' °P autoioniz- 
ing states of He and H™ are obtained by two methods involving 
standard techniques of electronic structure calculation which can 
be extended to more complicated systems. The first method in- 
volves an approximate evaluation of Miller's ‘golden rule’ formula; 
the second is an application of the recently developed complex 
coordinate method. 


15144 Absorption spectra of rare-earth elements in the Schu- 
mann region. Ytterbium. Kozlov, M.G.; Kotochigova, S.A.; 
Nikolaev, V.N. Opt. Spectrosc. (USSR) (Engl. Transl.); 41: No. 1, 
4-7(Jul 1976). 

The absorption spectrum of ytterbium vapor was obtained 
from the resonance line 3987.98 to 1500 A. The relative oscillator 
strengths of lines of the principal series and line broadened by au- 
toionization near the threshold were measured by the absorption 
method. f values for these transitions are expressed on the absolute 
scale using the two-line method. Fano eters are determined 
for unsymmetrical resonances beyond the ionization limit. (AIP) 


15145 Hartree-Fock calculations for many configurations of U 
I. Rajnak, K. (University of California, Lawrence Livermore 
Laboratory, Livermore, California 94550). Phys. Rev., A; 14: No. 
6, 1979-1988(Dec 1976). 

Hartree-Fock calculations with the inclusion of a relativistic 
correction for more than 30 configurations of U I indicate the ex- 
istence of og simple relationships between spin-orbit coupling 
constants and Slater integrals for different configurations. These 
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are discussed in detail and compared with experimental values 
wherever possible. The use of these relationships in empirical least- 
squares energy-level fits should allow considerable reduction in the 
number of parameters required to analyze these complex configu- 
rations with open f, p, and d shells. The calculated integrals also 
rovide some bounds on parameter values and guidelines to 
urther analysis of energy levels of U and other actinides. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


15146 Intensity of mesic x-ray transitions in lead, thorium, and 
uranium. Buttsev, V.S.; Ganzorig, Z.; Kozokar, V.; Krogulski, T.; 
Ortlepp, H.; Polikanov, S.M.; Sabirov, B.M.; Fromm, W_D.; 
Schmidt, U.; Chulthem, D. (Joint Institute for Nuclear Research). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 9, 488-491(5 May 
1976). 

The intensities of the principal transitions in muonic atoms 
of lead, thorium, and uranium were measured. The obtained inten- 
sities do not confirm the predictions of the cascade model. (AIP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 15009 


15147 (AD-A—018377) Atomic beam scattering studies. Final 
report, 1 Aug 1972—31 Jul 1975. Bederson, B. (New York Univ., 
N.Y. (USA). Dept. of Physics). 1 Sep 1975. 8p. NTIS $3.50. 

This presents a summary of all measurements of elec- 
tron—atom and electron—molecule cross sections performed 
under a grant. This includes measurements of total and differential 
elastic and inelastic cross sections with and without spin analysis, 
particularly of alkali metal atoms and molecules. A similar summa- 
ry of polarizability measurements is also presented. Other activities 
of the laboratory, and a summary of personnel associated with the 
grant, are also presented. (GRA) 


15148 (AD-A—019743) Technical report, 1 June 1975—1 
November 1975. Sellin, 1.A. (Tennessee Univ., Knoxville (USA). 
Dept. of Physics and Astronomy). 15 Nov 1975. Contract N00014- 
75-C-0474. 64p. NTIS $4.50. 

See also report dated 7 Jun 1975, AD-A—O11915. 

This document is a serial technical report concerning work 
performed to date on the project entitled ‘Structure of High 
Ionized Heavy Ions and Associated Collision Phenomena in the 
MeV/Nucleon Range’. Specifically, accumulated reprints of books 
and articles plus preprints and other abstracts of work to be 
published are included, together with a catalog of these items. 
Further preprints and reprints will be forthcoming when available. 
This report supplements serially the June, 1975 Technical Report. 
(GRA) 


15149 (AD-A—022759) Generation of coherent vuv (vacuum 
ultraviolet) and soft x-rays. Semiannual report No. 1, 1 Aug 
1975—31 Jan 1976. Harris, S.E.; Young, J.F. (Stanford Univ., 
Calif. (USA). Center for Materials Research). Mar 1976. Contract 
N00014-75-C-1175. 34p. (CMR—76-3; ML—2542). NTIS $4.00. 

During this reporting period three projects have been active. 
The first project is a study of three frequency summing in inert 
gases for the generation of short wavelength radiation. The authors 
have studied both helium and neon systems; they have concluded 
that the helium experiment is impractical because of the technical 
difficulties involved in generating the required wavelength. These 
difficulties are much less severe for the neon system, because of a 
natural near-coincidence of a neon non-allowed transition and the 
16th harmonic of the Nd:YAG laser frequency. The second project 
resulted in the first observation of a laser induced inelastic colli- 
sion. In the experiment, energy was switched from the resonant 
level of strontium to an excited state level of calcium by the appli- 
cation of a short visible laser pulse. The third project describes stu- 
dies of thermal-velocity charge exchange collisions as a method of 
selectively exciting strongly forbidden levels of singly ionized 
column TA elements, leaving the ground state empty. authors 
have successfully demonstrated a charge exchange collisional ener- 
gy transfer from Mg* to the Sr* 4d*D metastable level. (GRA) 


15150 (AD-A—024258) Electronic angular momentum 
transfer in the I@P/sub 1/2/) + NF(A'A) system. Interim report. 
Herbelin, J.M.; Kwok, M.A. (Aerospace Corp., El Segundo, Calif. 
(USA). Ae _ Lab.). 17 Mar 1976. Contract 701-75-C- 
0076. 10p. $3.50. 

A rate coefficient at 298 K of greater than 2.6 x 10'* 
cc/mol-s was deduced for the electronic energy transfer 1(?P/sub 
1/2/) + NF(A'A) yields I(?P/sub 3/2/) + NF(B'S). (GRA) 


15151 (COO—2850-1) Electron 


of UF,. Final report, 
March 1, 1976—June 30, 1976. Rothe, E.W. (Wayne State Univ., 
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Detroit, Mich. (USA). Research Inst. for Engineering Sciences). 
Jun 1976. Contract E(11-1)-2850. 7p. Dep. NTIS $3.5 ; 

An experiment has been pols in which beams of sodi- 

um, potassium or cesium are crossed with beams of XF,, where X 

is Mo, W or U. The collisions are at thermal energies. The alkali 

beams consist wea eA atoms, but have about | percent dimers. 

Ions produced in collisions are mass yzed. All ions 

ne 9 with MoF, and WF, arise from collisions with dimers. 

ith UF,, ions are formed with Cs and K atoms, but not with Na. 

r than the 


Accordingly, the electron affinity of UF, must be hi 
than the 


ionization potential of K(4.34 eV). It is probably 
ionization of potential of Na (5.14 eV). 


15152 (LA—6328-T) Theory of low-energy electron-molecule 
collision physics in the coupled-channel method and application to e- 
CO, scattering. Morrison, M.A. (Los Alamos Scientific Lab., 
man Aug 1976. Contract W-7405-eng-36. 315p. Dep. 


Thesis. 

A theory of electron-molecule scattering based on the fixed- 
nuclei approximation in a body-fixed reference frame is formulated 
and applied to e-CO, collisions in the energy range from 0.07 to 
10.0 eV. The procedure used is a single-center coupled-channel 
method which incorporates a highly accurate static interaction 
potential, an approximate local exchange potential, and an induced 
polarization potential. Coupled equations are solved by a modifica- 
tion of the integral equations algorithm; several partial waves are 
required in the region of space near the nuclei, and a transforma- 
tion procedure is developed to handle the consequent numerical 
problems. The potential energy is converged by separating elec- 
tronic and nuclear contributions in a Legendre-polynomial expan- 
sion and including a large number of the latter. Formulas are 
derived for total elastic, differential, momentum transfer, and rota- 
tional excitation cross sections. The Born and asymptotic 
decoupling approximations are derived and discussed in the con- 
text of comparison with the coupled-channel cross sections. Both 
are found to be unsatisfactory in the energy range under con- 
sideration. An extensive discussion of the technical aspects of cal- 
culations for electron collisions with highly nonspherical targets is 
presented, including detailed convergence studies and a discussion 
of various numerical difficulties. The application to e-CO, scatter- 
ing produces converged results in agreement with observed 
cross sections. Various aspects of physics of this collision are 
discussed, including the 3.8 eV shape resonance, which is found to 
possess both p and f character, and the anomalously large low- 
energy momentum transfer cross sections, which are found to be 
due to =/sub g/ symmetry. Comparison with static and static- 
exchange approximations are made. 


15153 (MLM—2348(OP)) Low energy total cross sections for 
the argon—krypton system. York, R.W.; Taylor, W.L.; Pickett, 
P.T.; Miers, R.E. (Monsanto Research Corp., Miamisburg, Ohio 
(USA)). 1976. Contract £E(33-1)-GEN-53. 22p. (CONF- 
760710—4). Dep. NTIS $3.50. 

From 10. international symposium on rarefied gas dynamics; 
Aspen, Colorado, United States of America (USA) (18 Jul 1976). 

Total scattering cross sections have been measured for the 
argon-krypton system in the low relative velocity range of 3 to 7 (x 
10*) cm/sec. A well-collimated supersonic molecular beam was 
passed through a target cell containing the scattering gas. The at- 
tenuation was measured with an ionization detector. A volumetric 
flow calibration method was used to obtain accurate pressures in 
the target cell. Both Ar and Kr were used as target gases. Agree- 
ment was obtained between the absolute cross sections u inver- 
sion of beam/target at the same relative velocities to within 7 per- 
cent. These data overlap the measurements of previous workers at 
the higher velocities, and are in good agreement with those results. 
Several glory extrema were observed which, with those previously 
reported, were used to determine the product eta sigma for the 
argon-krypton interaction potential. Theoretical calculations of 
total cross sections using the WKB approximation were made for 
several interatomic potentials satisfying the eta sigma criterion. 
The results are compared to the experimental data. 


15154 (N—75-28858) Vibration—translation energy transfer 
in anharmonic diatomic molecules. 2. The vibrational quantum 
number dependence. Mckenzie, R.L. (National Aeronautics and 
are Administration, Moffett Field, Calif. (USA). Ames Research 

enter). Jun 1975. 45p. (NASA-TM-X—62453; A—6152(Vol.2)). 
NTIS $3.75. 

A semiclassical model of the inelastic collision between a 
vibrationally excited anharmonic oscillator and a structureless 
atom was used to predict the variation of thermally averaged vibra- 
tion—translation rate coefficients with temperature and initial-state 
quantum number. Multiple oscillator states were included in a nu- 
merical solution for collinear encounters. The results are compared 
with CO—He experimental values for both ground and excited ini- 


PHYSICS RESEARCH 1577 


tial states using several simplified forms of the interaction n- 
tial. The numerical model was also used as a basis for evaluating 
several less complete but analytic models. Two computationally 
simple analytic approximations were found that successfully 
reproduced the numerical rate coefficients for a wide range of 
molecular rties and collision partners. Their limitations were 
also identified. The relative rates of multiple-quantum transitions 
— excited states were evaluated for several molecular types. 
(auth) 


15155 (ORO—4325-19) Ionization phenomena. Progress re- 

port, August 1, 1975—July 31, 1976. Watson, R.L. (Texas 

Agricultural and Mechanical Univ., College Station (USA). 

Cc eo Inst.). Jul 1976. Contract E(40-1)-4325. 18p. Dep. 
$3.50. 

Investigations of ionization phenomena are described. Top- 
ics covered include: L-shell ionization of intermediate- and high-Z 
elements by alpha particles; relaxation energies for photoionization 
of tellurium; the effect of chemical environment on the intensities 
of Ka x-ray satellites produced in heavy-ion collisions; energy de- 
pendence of aluminum and silicon Ka x-ray satellite production by 
heavy ions; and x-ray photoemission and M,,,NN Auger spectra of 
tellurium and some of its compounds. (GHT) 


15156 (UCRL—51750(Rev.1)) Neutral currents and parity 
breakdown in atomic transitions: three proposed experiments. 
Bloom, S.D. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 28 Jun 1976. Contract W-7405-ENG-48. 30p. Dep. 
NTIS $4.00. 

This paper describes three proposed experiments for observ- 
ing the breakdown of parity in atomic transitions due to the 
exchange of neutral, parity-violating currents arising from some of 
the new gauge models (e.g., the Weinberg model) for the weak in- 
teraction. The experiments are based on exploiting a suggestion, by 
Bouchiat and Bouchiat, that modern laser technology be utilized to 
produce intense, monochromatic, and polarized photon beams with 
which to excite forbidden atomic transitions of the basic form 
parallel ns'/, broken bracket yields parallel n’‘s'/, broken bracket. 
The asymmetries (of the order of 10-*) in the de-exitation 
processes then signal the presence of the parity-violating com- 
ponents due to the neutral currents. In all three experiments sug- 
gested here, the use of multiple (uncollimated)atomic beams as 
targets forms a basic part, and their advantages over a tempera- 
ture-equilibrium vapor are described. The first experiment uses 
55Cs atomic beams as a target; the second uses **Rb in conjunction 
with a superstrong magnetic field (approximately 80 kG); the third 
uses *'Tl and requires frequency doubling of the exciting laser 
beam. All three experiments appear to be quite feasible, and, given 
the requisite equipment (much of which is or soon will be com- 
mercially available), they could yield definitive results in a period 
of a few months. 


15157 Excitation functions of the autoionization states 2s2p*3s 
('S) and 2s2p*3s (°S) of Ne atoms colliding slowly with Na* ions. 
Bydin, Y.F.; Godakov, S.S. (Leningrad Electrotechnical Institute). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 10, 518-520(20 May 
1976). 

We investitgated the excitation functions of the autoioniza- 
tion states 2s2p*3s (°S) (E=43.36 eV) and 2s2p*%3s ('S) (E=43.66 
eV), which are close in energy but differ in multiplicity, of Ne 
atoms colliding with Na* ions. Excitation of the autoionization 
state 2s2p*3s (*S) of the Ne atom was seen to predominate at rela- 
tive-motion energies up to W~150 eV. (AIP) 


15158 Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements. Li, T.K.; Clark, 
D.L.; Greenlees, G.W. (Williams Laboratory of Nuclear Physics, 
University of Minnesota, Minneapolis, Minnesota 55455). Phys. 
Rev. Lett.; 37: No. 18, 1209-1211(1 Nov 1976). 

L-subshell ionization cross-section ratios for heavy elements 
induced by protons, a's, carbon ions, and oxygen ions in the range 
0.5 to 6.0 MeV/amu have been investigated. The resulting ratios of 
a/sub L/1/o/sub L/2 and a/sub L/3/a/sub L/2 show large devia- 
tions from the plane-wave-Born approximation, semiclassical-ap- 
proximation, and  binary-encounter-approximation predictions 
below 2 MeV/amu. These deviations are more pronounced for 
higher projectile charges. (AIP) 


15159 Charge dependence of K x-ray production in nearly 
symmetric collisions of highly ionized S and Cl ions in gases. Mac- 
donald, J.R.; Brown, M.D.; Czuchlewski, S.J.; Winters, L.M.; Lau- 
bert, R.; Sellin, 1.A.; Mowat, J.R. (Kansas State University, Man- 
hattan, Kansas 66506). Phys. Rev., A; 14: No. 6, 1997-2009(Dec 
1976). 

Using gas targets, K x-ray cross sections have been mea- 
sured as a function of projectile charge state in nearly symmetric 
collisions for highly ionted S and Cl ions at a velocity comparable 
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to that of the K-shell electrons. For bare nuclei, the projectile 
cross sections are accurately described by the cross section for 
capture to excited states calculated in a Brinkman-Kramers ap- 
proximation and normalized by a single scaling factor. With lower- 
charge-state incident ions, the total K-vacancy cross section is in 
good agreement with the 2pz-2po cross section for rotational 
coupling. (AIP) 


15160 Impact-parameter dependence of K-vacancy production 
in chlorine-argon collisions. Cocke, C.L.; Randall, R.R.; Varghese, 
S.L.; Curnutte, B. (Kansas State University, Manhattan, Kansas 
66506). Phys. Rev., A; 14: No. 6, 2026-2033(Dec 1976). 

We have measured the probability per collision for the 
production of Cl and Ar K vacancies in the bombardment of argon 
gas targets by 15- and 30-MeV chlorine projectiles. By detecting 
the Cl and Ar K x rays in coincidence with Cl ions scattered to a 
known angle we have deduced the dependence of the probability 
on impact parameter b. The sum of Ar and Cl K-vacancy produc- 
tion probabilities, presumably a measure of 2pa vacancy produc- 
tion, is found to depend in magnitude on the charge state of the Cl 
projectile, but the shape of the summed probability curve, when 
plotted versus b, is not charge-state dependent. The measured 
shape is close to that expected for K-vacancy production via 2pc- 
2pz rotational coupling. The data suggest that, for these collisions, 
the production of 2pm vacancies at large internuclear distances is 
important and that a two-step mechanism for the production of the 
K vacancies is operating. (AIP) 


15161 Alkali-metal—halogen charge-exchange collisions. Arora, 
D.; Turner, J.E.; Khubchandani, P.G. (Division of Radiological 
Protection, Bhabha Atomic Research Centre, Trombay, Bombay- 
400 085, India). Phys. Rev., A; 14: No. 6, 2089-2094(Dec 1976). 

An approximate quasiclassical treatment is presented for 
calculating the cross sections for charge transfer from a neutral al- 
kali-metal atom colliding with a halogen atom (chlorine or 
fluorine). The electron is treated by the time-dependent perturba- 
tion in the two-state approximation. The two states are the ground 
(or the first-excited) state of alkali-metal atom and the ground 
state of the halogen negative ion. Charge-transfer cross sections 
are calculated as a function of relative velocity (v) of collision 
between v = 0.01 and 5 a.u. Qualitative features of these cross sec- 
tions are compared with an earlier work on alkali-metal—oxygen 
collisions. An asymptotic formula at low velocities of collision (v 
yields 0) is obtained, which compares with the earlier formula ob- 
tained by Bates. At higher velocities cross sections are found to 
vary as 1/v?, as in the Born approximation. (AIP) 


15162 Electron impact ionization of multicharged ions. Salop, 
A. (Molecular Physics Center, Stanford Research Institute, Menlo 
Park, California 94025). Phys. Rev., A; 14: No. 6, 2095-2102(Dec 
1976). 

Computations have been made of the electron-impact 
ionization cross sections of multicharged ions of C, O, N, Ne, and 
Ar in the binary-encounter approximation. For ions of the four 
lighter species, the dominant ionization mechanism is that of direct 
electron ejection to the continuum. For Ar, excitation of inner- 
shell electrons to unoccupied bound levels with subsequent au- 
toionization can also make a significant contribution to the total 
ionization process for some ions. The calculated binary-encounter 
values are in reasonable agreement with recent experimental data 
and with the quantum-mechanical calculations of Trefftz for O** 
and O*5. (AIP) 


15163 K-vacancy production by 4.88-GeV protons. Anholt, R.; 
Nagamiya, S.; Rasmussen, J.O.; Bowman, H.; loannou-Yannou, 
J.G.; Rauscher, E. (Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Phys. Rev., A; 14: No. 6, 
2103-2108(Dec 1976). 

Cross sections for K-vacancy production by 4.88-GeV 
protons on elements between Ni and U have been measured. 
These cross sections lie approximately a factor of 1.4 to 2.5 above 
the plane-wave Born-approximation predictions. To partially ex- 
plain these deviations, we argue that an additional contribution 
due to the interaction between the currents of the projectile and 
target electron must be added to these theories. (AIP) 


15164 X-ray spectra from neon atoms implanted in solid tar- 
gets. Fortner, R.J.; Matthews, D.L. (Lawrence Livermore Labora- 
tory, Livermore, California 94550). Phys. Rev., A; 14: No. 6, 
2357-2359(Dec 1976). 

Neon K x-ray spectra produced in 80-keV neon-neon colli- 
sions are compared for gas targets and neon atoms implanted in a 
solid. The ‘’solid target effects’’ are found to produce an x-ray 
spectrum which cannot be characterized by a binomial distribu- 
tion. (AIP) 
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15165 Product magnetic deflection slotted disk velocity analysis 
molecular beams kinetics: Li+SnCl,, PCl,, and SF,. Behrens, R. Jr.; 
Herm, R.R.; Sholeen, C.M. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department of 
Chemistry, University of California, Berkeley, California 94720 
and Ames Laboratory-ERDA and Department of Chemistry, lowa 
State University, Ames, lowa 50011). J. Chem. Phys.; 65: No. 11, 
4791-4801(1 Dec 1976). 

Recoil velocity spectra of the diamagnetic Li-containing 
products reactively scattered from crossed thermal beams of Li 
and SnCl,, PCl;, or SF, have been measured by positioning a com- 
bination of an inhomogeneous deflecting electromagnetic and 
slotted disk velocity analyzer between the collision zone and detec- 
tor. Transformation of these data into the center-of-mass coor- 
dinate system provides contour maps of the differential reaction 
cross sections. Although data on Li+SF, are very noisy, they are 
consistent with ,a long-lived collision complex and energy equiparti- 
tioning in a loose transition state (LTS) mechanism. At some scat- 
tering angles, two peaks are observed in the measured product 
recoil spectra for both Li+SnCl, and Li+PCl;. For Li+SnCl,, in- 
direct kinematic arguments suggest that this bimodal structure is 
due to LiSnCl;+Cl and LiCl+SnCl, product channels proceeding 
via an LTS mechanism. For Li+PCl;, this bimodal structure is at- 
tributed to production of LiCl+PCl, products via an LTS and a 
direct mechanism. These results are discussed in relation to previ- 
ous work on these systems and interpreted in terms of the elec- 
tronic structure of the ion-pair intermediates. (AIP) 


15166 Dynamics of the reaction of N* with H,. IV. Reactive 
scattering at relative energies above 6 eV. Mahan, B.H.; Ruska, 
W.E.W. (Department of Chemistry and Materials and Molecular 
Research Division of the Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley 94720). J. Chem. Phys.; 65: No. 12, 
5044-5051(15 Dec 1976). 

Product velocity vector distributions for the reaction 
N*(H,,H)NH* and its isotopic variants have been determined in 
the range of relative energies above 6 eV. The reaction is direct, 
and there is a critical relative energy above which the spectator 
stripping peak disappears and is replaced by a double intensity 
lobe structure. Some evidence of the reaction of electronically 
excited metastable ions, probably N*('D), is found. The results are 
compared with the predictions of the sequential impulse model of 
reactive scattering. The agreement is generally good, except that 
more very large angle scattering is observed, particularly for the 
N*(HD,H)ND* case, than is predicted by the model. (AIP) 


15167 Electron impact excitation of the Rydberg states in O, in 
the 7—10 eV energy-loss region. Trajmar, S.; Cartwright, D.C.; 
Hall, R.I. (Jet Propulsion Laboratory, California Institute of 
Technology, Pasadena, California 91103). J. Chem. Phys.; 65: No. 
12, 5275-5279(15 Dec 1976). 

Electron impact energy-loss spectra of O, in the 7—10 eV 
region has been investigated at low impact energies and high scat- 
tering angles. Under these conditions a number of new transitions 
have been found which do not appear in optical spectra. Bands at 
8.595, 8.826, 9.045, and 9.27 eV have been assigned to the 
3sa/sub g/ 'Pi (v’=0, 1, 2, and 3) excitations, respectively, and the 
idenfification of the corresponding *Pi/sub g/ bands have been 
reconfirmed. New transitions appearing at 9.13, 9.32, 9.51, 9.58, 
and 9.78 eV cannot be unambiguously assigned on the basis of the 
presently available information. (AIP) 


15168 Molecular effects on inner-shell . K-shell 
spectrum of N,. Dehmer, J.L.; Dill, D. (Argonne National Labora- 
tory, Argonne, Illinois 60439). J. Chem. Phys.; 65: No. 12, 5327- 
5334(15 Dec 1976). 

K-shell photoabsorption spectra of the first-row diatomic 
molecules N,, CO, and NO are known to depart drastically from: 
the behavior characteristic of K-shell excitation in atoms. Below 
the K-shell thresholds these spectra are dominated by a single, very 
intense peak rather than normal Rydberg structure, and the first 
10—20 eV of the continuum exhibit a broad band of enhanced ab- 
sorption, rather than a monotonic decrease. We use the multipie- 
scattering model to compute the discrete part and the first 100 Ry 
of the photoionization continuum for K-shell photoionization of 
N,. This calculation accounts for both novel features described 
above and shows that they arise from centrifugal barrier effects 
manifested as shape resonances in high-| components of the final 
state wavefunctions. These effects are molecular in origin, resulting 
from the interaction between the photoelectron and the anisotrop- 
ic molecular field. We also discuss the energy dependence of the 
photoelectron angular distributions, Kronig structure in the high- 
energy continuum, bearing of the present results on valence-shell 
spectra, and the likelihood of widespread observation of shape 
resonances in ionization processes in other molecules. (AIP) 
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15169 Monte Carlo trajectory study of Ar-+H, collisions. I. 
Potential energy surface and cross sections for recom- 
bination, and inelastic scattering. Blais, N.C.; Truhlar, D.G. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87544). J. Chem. Phys.; 65: No. 12, 5335- 
5356(15 Dec 1976). 

Modified statistical electron—gas calculations using the 
methods of Gordon, Kim, Rae, Cohen, and Pack are carried out to 
obtain the interaction energy of Ar with H, as a function of 
geometry. The results are combined with the accurate pairwise in- 
teractions, the long-range nonpairwise interaction, and the poten- 
tial LeRoy and van Kranendonk fit to spectral data on the van der 
Waals’ complex to obtain a potential energy surface which is as 
accurate as possible at all geometries. This surface and the pair- 
wise additive surface are then used in a Monte Carlo quasiclassical 
trajectory study of the cross sections (under shock-tube high-ener- 
gy collision conditions) for complete dissociation, for production 
of quasibound states of H,, and for V—T, R—T, and V—R—T 
energy transfer. Except for R—T energy transfer, the accurate sur- 
face yields smaller cross sections than the pairwise additive surface 
does. The cross sections for dissociation are much smalier than 
predicted by the available-energy hard-sphere model but are larger 
than the inelastic cross sections for excitation to the highest bound 
vibrational energy levels. Initial vibrational excitation energy is 
more effective than rotational energy or relative translational ener- 
gy in causing dissociation. Using the full potential surface the 
recombination cross section of the v=13, j=8 quasibound state of 
H, is calculated at E/sub rel/=0.026 eV and is in good agreement 
with the result previously calculated by Whitlock, Muckerman, and 
roe using a less accurate, pairwise additive potential surface. 
(AIP) 


15170 Multiphoton ionization of trans-hexatriene in 
the 6.2 eV region. Parker, D.H.; Sheng, S.J.; El-Sayed, M.A. 
(Department of Chemistry, University of California, Los Angeles, 
California 90024). J. Chem. Phys.; 65: No. 12, 5534-5535(15 Dec 
1976). 

The multiphoton ionization spectrum of gaseous trans hex- 
atriene in the region 6.0 to 6.6 eV is reported. (AIP). (AIP) 


15171 An analytic degradation spectrum for H,. Garvey, R.H.; 
Porter, H.S.; Green, A.E.S. (University of Florida, Gainesville, 
Florida 32611). J. Appl. Phys.; 48: No. 1, 190-193(Jan 1977). 
Using a discrete-energy-bin energy-apportionment method 
in conjunction with a detailed atomic cross-section approach, we 
obtain the degradation spectrum of H, for a range of non- 
relativistic incident-electron energies extending from threshold 
energies up to 50 000 eV. We fit the results so obtained with an 
analytic function of the incident energy and the energy variable. 
This representation exceeds in accuracy that achievable with sim- 
ple scaling. We show that the various excited-state populations ob- 
tained using our analytic representation of the degradation spec- 
trum agree closely with the corresponding values obtained directly 
from the discrete-energy-bin approach. Thus, by specifying the 
relevant cross sections and parameters in our two-dimensional fit 
to the degradation spectrum, we can solve all the nonspatial 
cts of the initial stages of the nonrelativistic degradation 
problem of H,. (AIP) 


ATOMIC AND MOLECULAR THEORY 


15172 (ORNL/TM—5440) Minimum dipole moment required 
to bind an electron—molecular theorists rediscover 
mentioned in Fermi—Teller paper on another subject twenty years 
earlier. Turner, J.E. (Oak Ridge National Lab., Tenn. (USA)). Jul 
1976. Contract W-7405-eng-26. 43p. Dep. NTIS $4.00. 

Work leading to the discovery of the minimum dipole mo- 
ment fcr electron binding, D/sub min/ = 0.639 ea, (atomic units), 
by several groups in 1967-68 is described. It was subsequently 
learned that this number had been published in 1947 by Fermi and 
Teller, who did not, however, indicate how they derived it. The 
author has found a numerical solution in Fermi’s notebooks from 
1946-50 at the University of Chicago Library. Fermi’s work is 
described and presented here with relevant material from his 
notebooks. 


15173 (UCID—17169) User's guide to program RCN. Cowan, 
R.D.; Rajnak, K.; Renard, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jun 1976. Contract W-7405-ENG-48. 
69p. Dep. NTIS $4.50. 

This is a set of three Fortran IV programs, RCN29, 
HFMOD7, and RCN229, based on the Herman—Skillman and 
Charlotte Froese Fischer programs, with extensive modifications 
and additions. The programs compute self-consistent-field radial 
wave functions and the various radial integrals involved in the 
computation of atomic energy levels and spectra. 


PHYSICS RESEARCH 


FLUID PHYSICS 


15174 The effect of porous barriers on the molecular composi- 

tion and total flux of a reactive gas mixture. Mohazzabi, P.; Searcy, 

A.W. (Materials and Molecular Research Division, Lawrence 

Berkeley Laboratory and Department of Material Science aad En- 
ineering, University of California, Berkeley, California 94720). J. 
hem. Phys.; 65: No. 12, 5037-5043(15 Dec 1976). 

When a gas mixture that is governed by a pressure depen- 
dent equilibrium is passed through a porous barrier, the exit 
molecular fluxes are functions of the equilibrium constant and the 
atomic concentrations at the exit face of the barrier rather than of 
the molecular weights and impingement pressures as has been 
tacitly assumed for Knudsen flow conditions. It is shown that 
whether or not molecules of the gas react with each other, the 
ratio of the total atomic escape flux of each elemental constituent 
to the total atomic impingement flux of that element for Knudsen 
flow should be a/l, where | is the barrier thickness and a is the 
same constant, of the order of the average diameter of barrier 
pores for each element in the gas mixture. The equilibrium predic- 
tion is confirmed for the sodium chloride monomer/dimer 
equilibrium mixture passed through alumina barriers with pores of 
the order of 1—10 yw diameter and various thicknesses. Measured 
dimer fluxes are reduced by the barriers to less than 10~* times the 
dimer fluxes in conventional effusion; yet the measured fluxes 
agree to within about 30% with predictions from the measured 
monomer fluxes and the monomer/dimer equilibrium constant. The 
prediction that total atomic flux reductions for different vapors 
have the same dependence on a/l is confirmed by measurement 
with sodium chloride vapor and zinc vapor. The influence of 
porous barriers on the apparent heats of vaporization of monomers 
and dimers and the possibility of significant influence of surface 
diffusion on the experimental measurements are discussed. (AIP) 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 13869, 15128 


15175 (AD-A—015903) Reflection of a point disturbance from 
a conducting wall in two-dimensional magnetohydrody ics. In- 
terim report. Weitzner, H. (New York Univ., N.Y. (USA). Mag- 
neto-Fluid Dynamics Div.). Jun 1975. 57p. NTIS $4.25. 

In order to study the effects of tied magnetic lines in ideal 
magnetohydrodynamics, the simple problem is treated of the 
reflection of an initial point disturbance, i.e. delta function, from a 
conducting wall in two-dimensional magnetohydrodynamics 
linearized about a constant state. The lowest-order magnetic field 
is taken normal to the conducting wall. The conducting wall is the 
line x = O and the initial disturbance is at x = x, > 0, y = 0. The 
solution separates into three parts, the ordinary wave generated by 
a poit disturbance at x = Xo, y = 0, a reflected wave centered at 
the image point x = -x9, y = 0, and a third uncentered wave. The 
first reflected wave contains a disturbance similar to the ordinary 
wave and a centered simple wave. The uncentered wave and its 
non-self-similar wave fronts are described. The presence of lacu- 
nae, line singularities, and the nature of the singularities at the 
wave fronts are discussed. (GRA) 








SUPERFLUIDITY 
REFER ALSO TO CITATION(S) 15129, 15323 


15176 (N—75-21562) Working model of the London moment 
. Semiannual progress report, 1 Jan—30 Jun 1974. 
Hendricks, J.B.; Karr, G.R. (Alabama Univ., Huntsville (USA). 
School of Graduate Studies and Research). Mar 1975. Contract 
NAS8-29316. 38p. (NASA-CR—120736). NTIS $3.75. 

The operating characteristics of a porous plug which has 
liquid helium on one side and which is pumped on under vacuum 
on the other side are discussed. The system investigated consists of 
a container of liquid helium which is well isolated, and the only 
means for mass flow out of the container is through a plug mode 
of porous material. The plug was assumed to have liquid helium on 
the container side while the other side of the plug is evacuated. 
Three cases were considered: perfect evacuation with zero pres- 
sure; evacuation through a chocked orifice; and evacuation 
through a long, small-diameter pipe with heating. Mass flow rates 
were determined along with mass flow at temperature above the 
lambda point temperature. Solutions were obtained for normal and 
superfluid velocity. (GRA) 
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15177 Surface electronic states above a helium film. Volodin, 
A.P.; Khaikin, M.S.; Edel’man, V.S. (Institute of Physics Problems, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 9, 478-481(5 May 1976). 

Experiments are described on the observation of surface 
electronic states above a superfluid helium that wets a dielectric or 
a metal. The mobility (~10-' cm?/V-sec) and the surface density 
(~10" electrons/cm?) are measured for the case of a metallic sub- 
strate. (AIP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 15189, 15290 


15178 Search for anomalous multiphoton production at 
100—300 GeV. Burke, D.L.; Gustafson, H.R.; Jones, L.W.; Longo, 
M.J. (Michigan Univ., Ann Arbor (USA)). Phys. Lett., B; 60: No. 
1, 113-116(22 Dec 1975). 

A search for anomalous multiphoton production in 
neutron—CH, collisions has been carried out at Fermilab. Both 
anomalous y events as might be produced in the annihilation of a 
magnetic monopole pair, as well as events with smaller opening an- 
gles, such as those observed in cosmic ray emulsions by Schein et 
al. and others, were sought. No evidence for either type of event 
was found. An upper limit of approximately 2.7 wb is placed on 
the production cross section for ‘Schein’ events or approximately 
10-? that deduced from the cosmic ray data. 


15179 Elastic scattering of polarized electrons by polarized 
protons. Alguard, M.J.; Ash, W.W.; Baum, G.; Clendenin, J.E.; 
Cooper, P.S.; Coward, D.H.; Ehrlich, R.D.; Etkin, A.; Hughes, 
V.W.; Kobayakawa, H.; Kondo, K.; Lubell, M.S.; Miller, R.H.; 
Palmer, D.A.; Raith, W.; Sasao, N.; Schueler, K.P.; Sherden, D.J.; 
Sinclair, C.K.; Souder, P.A. (University of Bielefeld, Bielefeld, 
cae Germany). Phys. Rev. Lett.; 37: No. 19, 1258-1261(8 Nov 
). 

A new type of high-energy electron-proton scattering ex- 
periment is reported in which longitudinally polarized electrons are 
scattered from longitudinally polarized protons. The asymmetry in 
elastic scattering at Q7=0.765 (GeV/c)? was measured; our result 
agrees with the theoretical asymmetry and determines the sign of 
G/sub E//G/sub M/ to be positive. (AIP) 


15180 Deep inelastic scattering of polarized electrons by 
polarized protons. Alguard, M.J.; Ash, W.W.; Baum, G.; Clen- 
denin, J.E.; Cooper, P.S.; Coward, D.H.; Ehrlich, R.D.; Etkin, A.; 
Hughes, V.W.; Kobayakawa, H.; Kondo, K.; Lubell, M.S.; Miller, 
R.H.; Palmer, D.A.; Raith, W.; Sasao, N.; Schueler, K.P.; Sherden, 
D.J.; Sinclair, C.K.; Souder, P.A. (University of Bielefeld, 
Bielefeld, West Germany). Phys. Rev. Lett.; 37: No. 19, 1261- 
1265(8 Nov 1976). 

Measurements of the asymmetry in deep inelastic scattering 
of longitudinally polarized electrons by longitudinally polarized 
protons are reported. The antiparallel-parallel asymmetries are 
positive and large in agreement with predictions of quark-parton 
models of the proton. A limit is obtained on parity nonconserva- 
tion in the scattering of longitudinally polarized electrons by un- 
polarized nucleons. (AIP) 


15181 Comparison of 7* and 7” electraproduction at Odegree 
and 90degree center-of-mass angles. Bebek, C.J.; Browman, A.; 
Brown, C.N.; Hanson, K.M.; Holmes, S.D.; Kline, R.V.; Larson, D.; 
Pipkin, F.M.; Raither, S.W.; Silverman, A.; Sisterson, L.K. 
(Laboratory of Nuclear Studies, Cornell University, Ithaca, New 
be 14853). Phys. Rev. Lett.; 37: No. 20, 1320-1323(15 Nov 
1976). 

Measurements are reported of the ratio of positively 
a to negatively charged pions electroproduced at Odegree 
and legree in the virtual photon-nucleon center-of-mass system. 
The 2*/z™ ratio is studied as a function of W, Q?, w, x/sub T/, and 
x in the range 2.1 GeV< or =W< or =3.2 GeV and 1.2 GeV?< or 
=Q*< or =9.5 GeV?. (AIP) 


15182 Precision comparison of inelastic electron and positron 
scattering from hydrogen. Fancher, D.L.; Caldwell, D.O.; Cumalat, 
J.P.; Eisner, A.M.; McPharlin, T.P.; Morrison, R.J.; Murphy, F.V.; 
Yellin, S.J. (Department of Physics, University of California, Santa 
Barbara, California 93106). Phys. Rev. Lett.; 37: No. 20, 1323- 
1326(15 Nov 1976). 

Using 13.5—GeV beams at Stanford Linear Accelerator 
Center, electron and positron inelastic scattering have been com- 
pared over the range 1.2<q?<3.3 (GeV/c)*?, 2<v<9.5 GeV for the 
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four-momentum and energy transfers, respectively.The ratio of the 
cross sections is found to be e*/e~=1.0027 +- 0.0035 (including 
statistical and systematic effects), with no significant dependence 
on q? or v. This result has appreciably smaller errors than previous 
attempts to find two-photon-exchange effects in electron or muon 
scattering. (AIP) 


15183 Scalar-transverse separation for single 7* electroproduc- 
tion. Bebek, C.J.; Browman, A.; Brown, C.N.; Hanson, K.M.; 
Holmes, S.D.; Kline, R.V.; Larson, D.; Pipkin, F.M.; Raither, S.W.; 
Silverman, A.; Sisterson, L.K. (Laboratory of Nuclear Studies, 
Cornell University, Ithaca, New York 14853). Phys. Rev. Lett.; 37: 
No. 20, 1326-1325( 15 Nov 1976). 

Measurements of the exclusive electroproduction reaction 
e+pyieldse+ar*+n are reported for pions produced near Odegree in 
the virtual-photon-proton center-of-mass system with values of € in 
the range 0.35<e<0.45. Combination with data taken at € near | 
allows separation of the contributions from transversely polarized 
and scalar photons in the range 1.2 GeV?<Q?<3.3 GeV’. (AIP) 


15184 Comments on the radiative decay width of the rho-. 
Gobbi, B.; Rosen, J.L.; Scott, H.A.; Shapiro, $.L.; Strawczynski, 
L.; Meltzer, C.M. (Northwestern University, Evanston, Illinois 
60201). Phys. Rev. Lett.; 37: No. 21, 1439-1441(22 Nov 1976). 

Measurement of the radiative decay width [ (rho-yieldsw 
“+y) =35 +- 10 keV appears anomalously low when compared 
with the basic unbroken SU(3) -symmetry theoretical prediction. 
Further comments concerning the method of analyses and results 
are provided in hope of removing recent confusion. The analysis 
provides the phase of the transition as well as the amplitude, and a 
plea is made for theoretical effort on this phase. (AIP) 


WEAK INTERACTIONS 


15185 (COO— 1195-359) Observation of the reaction vp yields 
vp. Pang, C.Y. (Illinois Univ., Urbana (USA)). 1976. Contract 
E(11-1)-1195. 8p. Dep. NTIS $3.50. 

The reaction vp yields vp has been observed in an experi- 
ment conducted at the Brookhaven AGS. Experimental details and 
a comparison with quasi-elastic neutrino scattering are presented. 


15186 Polarization of prompt muons produced at P/sub 
t/=2.15 GeV/c by 400-GeV proton interactions. Lauterbach, M.J.; 
Adair, R.K.; Carter, A.B.; Grannan, D.M.; Kasha, H.; Kellogg, 
R.G.; Schmidt, M.P.; Leipuner, L.B.; Larsen, R.C. (Yale Universi- 
ty, New Haven, Connecticut 06520). Phys. Rev. Lett.; 37: No. 21, 
1436-1438(22 Nov 1976). 

The polarization of prompt muons produced at a center-of- 
mass angle of 6ldegree and a transverse momentum of 2.15 GeV/c 
by the interaction of 400-GeV protons was measured to be -0.135 
+- 0.20. This value, consistent with zero, differs from the large 
value reported from similar measurements at 70 GeV and is incon- 
sistent with the proposal that the prompt leptons observed at large 
transverse momenta are derived from weak decays of intermediate 
particles. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 


15187 Limits on production of charmed particles by an- 
tiprotons and pions. Cester, R.; Fitch, V.L.; Kadel, R.W.; Webb, 
R.C.; Whittaker, J.D.; Witherell, M.S.; May, M. (Department of 
Physics, Princeton University, Princeton, New Jersey 08540). Phys. 
Rev. Lett.; 37: No. 18, 1178-1181(1 Nov 1976). 

A search has been made in the mass range 1.8<M<2.5 
GeV for narrow resonances produced by antiprotons and pions of 
momentum 12.4—15.0 GeV/c interacting in a carbon target. 
Upper limits are presented on the production cross section times 
branching ratio for charmed mesons decaying into two charged 
particles. (AIP) 


15188 Production of massive muon pairs by 300- and 400-GeV 
protons. Kluberg, L.; Piroue, P.A.; Sumner, R.L.; Antreasyan, D.; 
Cronin, J.W.; Frisch, H.J.; Shochet, M.J. (Department of Physics, 
Joseph Henry Laboratories, Princeton University, Princeton, New 
med 08540). Phys. Rev. Lett.; 37: No. 22, 1451-1454(29 Nov 
l ). 

Muon pairs with effective masses in the range 7< or 
=M/sub y//sub x/< or =11 GeV/c? have been produced by 300- 
and 400-GeV protons incident on a Cu target at Fermilab. The 
production cross section per nucleon, da/dM/sub y//sub y/, for 
400-GeV incident protons is found to fall from 1 x 107% 
cm?/(GeV/c?) at M/sub y//sub u/=7.7 GeV/c? to 2.7 x 10-* 
cm*/(GeV/c?) at M/sub y//sub p/=11.2 GeV/c*. A significant frac- 
tion of the observed direct single muons come from high-mass 
dimuons. (AIP) 
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STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 15187 


15189 (LBL—4883) Observation of a narrow state at 1865 
MeV/c? decaying into Kz and Kaz produced in e*e~ annihilation. 
Goldhaber, G. (California Univ., Berkeley (USA). Lawrence 
a Lab.). Jul 1976. Contract W-7405-Eng-48. 32p. Dep. 
NTIS $4.00. 


Evidence is presented from a study of multihadronic final 
states produced in e*e™ annihilation at center-of-mass energies 
between 3.90 and 4.60 GeV, for the production of a new neutral 
state with mass 1865 +- 15 MeV/c? and decay width less than 40 
MeV/c? that decays to K*-m~* and K*-2-*a*-a-*. The recoil 
mass spectrum for this state shows structure with peaks at approxi- 
mately 2010 and approximately 2150 MeV/c?. This suggests that 
the state ‘at 1865 MeV/c® is produced only in association with 
systems of comparable or larger mass. 


15190 Measurement of a p backward elastic scattering 
between 3.0 GeV/c and 5.5 GeV/c. Dixon, R.L. Lafayette, IN; Pur- 
ae (1975). 13lp. University Microfilms Order No. 76- 

Thesis (Ph. D.). 

Results of a high statistics measurement of mp near 
backward elastic scattering at 14 incident beam momenta between 
3.0 to 5.5 GeV/c are presented. The data were gathered at the Ar- 
gonne National Laboratory ZGS in a counter-wire spark chamber 
experiment. The data were obtained for the momentum transfer 
range of -.7 less than or approximately equal to u less than or ap- 
proximately equal to 0.0. Angular distributions are presented at 
each beam momentum. Energy dependences are also shown for 
eight intervals of center-of-mass scattering angle. The data are 
discussed in terms of Regge theory and strong absorption models. 
The dual interference model is used to qualitatively describe the 
effects of s-channel resonances on the scattering cross sections. 
The data near 5 GeV/c are also discussed in terms of Ericson fluc- 
—_ and a search for narrow structure in this region was car- 
ried out. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


15191 psi spectroscopy of a charm string. Giles, R.C.; Tye, 
S.H. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev. Lett.; 37: No. 18, 1175- 
1178(1 Nov 1976). 

We report the results of the application of the quark-confin- 
ing string to the psi spectrum. The model is defined by a relativisti- 
cally invariant action of quarks and color gauge fields. In the 
Schroedinger limit, where Tight quarks are neglected, this model 
(with two parameters) reduced to the charmonium model (with a 
linearly rising potential) plus additional vibrational levels. In the 
e*e~ channel, the first vibrational levels come at about 4.0 and 4.4 
GeV. (AIP) 


15192 Appro: relativistic Hamiltonians for interacting 
particles. Coester, F.; Havas, P. (Physics Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Phys. Rev., D; 14: No. 
10, 2556-2569( 15 Nov 1976). 

In the relativistic canonical formalism of Bakamjian and 
Thomas describing direct particle interactions the generators are 
defined in terms of the total momentum, the center-of-mass posi- 
tion, and a complete set of additional intrinsic canonical variables. 
In the interaction region of phase space the transformation linking 
these variables to individual particle coordinates and momenta is 
not determined by basic principles. In this paper canonical trans- 
formations to single-particle variables valid to order c~* and the 
corresponding approximate Hamiltonians are constructed for a 
two-particle system; approximate many-body Hamiltonians are 
then constructed from the two-body ones, reg pen the Lie al- 
gebra of the Poincare group to the same order. If, only if, the 
nonrelativistic limit of the potential is velocity independent (except 
for a possible spin-orbit interaction) it is possible to require, to 
order c™*, transformation properties of the position operators cor- 
responding to the classical world-line conditions. This requirement 
implies restrictions on admissible canonical transformations to sin- 
gle-particle variables. The cluster separability condition is then au- 
tomatically satisfied. In the classical limit the class of approximate- 
ly relativistic Hamiltonians for spinless particles is identical with 

t obtained by Woodcock ant ta from expansion of an exact 
Poincare-invariant Veep variational principle automatically 
satisfying the world-line conditions. Conversely, direct quantization 
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of their classical Hamiltonians is shown to lead to the approximate 
quantum-mechanical ones resulting from the Bakamjian- 
theory. The relation of these results to various approximately 
relativistic Hamiltonians built up by several authors starting from 
the nonrelativistic theory is discussed, as well as their implications 
for phenomenological nucleon-nucleon potentials. (AIP) 


ELECTROMAGNETIC INTERACTIONS 


15193 (LA-tr—76-26) Negative pion topography by observa- 
tion of y-quanta after the charge exchange reaction 7 p yields 7° 
n. Bueche, G. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Experimentelle Kernphysik). Oct 1974. Transla- 
tion of KFK—2062. Sip. Dep. NTIS $4.50. 

It is shown that the gamma quanta from the 7° decay after 
the charge exchange reaction mp yields nm® can be used to map 
the capture region of a wm beam in hydrogen-containing sub- 
stances. In view of the —— in radiotherapy, the detectors 
have to be placed laterally from the absorber volume. For such a 
geometry the probability distribution of y-y coincidences were cal- 
culated. The results show that the range of the beam and its lateral 
position can be determined to the order of one millimeter within a 
time short compared with irradiation times usual in radiotherapy. 


15194 Minimal generalization of the 5-quark model of psi par- 
ticles. Krasnikov, N.V.; Kuz’min, V.A.; Tavkhelidze, A.N.; Chetyr- 
kin, K.G. (Nuclear Research Institute, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 9, 496- 
498(5 May 1976). 

The 5-quark model of psi particles is generalized by in- 
troducing additional quarks that are degenerate in mass and charge 
with respect to the initial fourth and fifth quarks. The proposed 
generalization preserves the main consequences of the 5-quark 
model and makes it possible to explain qualitatively a number of 
additional facts. (AIP) 


15195 Quark structure and radiative decays of new particles. 
Azimov, Y.L.; Frankfurt, L.L.; Khoze, V.A. (B.P. Konstantinov In- 
stitute of Nuclear Physics, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 10, 541-544(20 May 1976). 

From data on the radiative decays of psi the mixing parame- 
ters of heavy and light quarks in the singlet and triplet states are 
obtained. The results agree with expectations based on the concept 
of asymptotic freedom. (AIP) 


15196 Meson electromagnetic mass differences. Deshpande, 
N.G.; Dicus, D.A.; Johnson, K.; Teplitz, V.L. (Center for Particle 
Theory, University of Texas at Austin, Austin, Texas 78712). Phys. 
Rev. Lett.; 37: No. 19, 1305-1308(8 Nov 1976). 

The electromagnetic mass differences of the pseudoscalar 
and vector mesons are calculated in the bag model. The elec- 
tromagnetic mass. difference of the charmed pseudoscalar (D) is 
predicted to be 7.82 MeV; and that of the D*, 6.81 MeV. (AIP) 


15197 Scattering on magnetic charge. Boulware, D.G.; Brown, 
L.S.; Cahn, R.N.; Ellis, $.D.; Lee, C. (Department of Physics, 
University of Washington, Seattle, Washington 98195). Phys. Rev., 
D; 14: No. 10, 2708-2727(15 Nov 1976). 

The nature of magnetic monopoles in an SO(3) gauge 
theory is explored by examining how they scatter charged parti- 
cles. Peripheral scattering, where the momentum transfer is much 
less than the mass of the charged vector bosons, is just as it is in 
the earlier theory of Dirac. The scattering wave function is 
discussed with some rigor since its behavior is not uniform in the 
forward direction. The correspondence between the classical and 
quantum-mechanical scattering is displayed explicitly by relating 
scattering by the noncentral monopole force to the central force 
scattering by an attractive 1/r’ potential, for both the quantum- 
mechanical and classical systems. For deep scattering, the non- 
Abelian monopole exhibits features absent in the Dirac theory. 
The electromagnetic scattering departs from the result of the Dirac 
theory and charge-exchange processes occur, exciting the 
monopole into an electrically charged state. This process, which 
corresponds to the weak interaction of the unified SO(3) theory, is 
calculated in the distorted-wave Born approximation. The relation 
between the monopole in the non-Abelian gauge theory and that in 
Dirac’s theory is investigated by carefully regulating the gauge 
transformation which connects them. This resolves some seeming 
paradoxes in the connection between the two theories. (AIP) 


15198 When is the deuteron six quarks: Possible evidence 
against dimensional scaling. West, G.B. (Theoretical Division, Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 37: No. 22, 1454- 
1457(29 Nov 1976). 

Recent data on high-energy elastic and threshold inelastic 
electron scattering are shown to provide a sensitive test of the con- 
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stituent nature of the target. Present evidence seems to support a 
uark description at these energies but mitigates against a naive 
imensional-scaling argument. ( AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 15222 


STRONG INTERACTIONS, GENERAL 


15199 Comparison of neutral particle production in 100 GeV/c 
anti pp and pp interactions. Ward, D.R.; Ansorge, R.E.; Bust, C.P.; 
Carter, J.R.; Neale, W.W.; Rushbrooke, J.G. (Cambridge Univ. 
(UK). Cavendish Lab.); Moore, C.; Raja, R.; Voyvodic, L.; 
Walker, R.J. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA)). Phys. Lett., B; 62: No. 2, 237-240(24 May 1976). 

Cross-sections are derived for the inclusive production in 
anti pp interactions at 100 GeV/c of 7°, K®°sub(S) and A°/antiA® of 
91.5+-5.7 mb, 5.2+-0.4 mb and 4.8+-0.4 mb respectively, which 
are all higher than pp cross-sections at this energy. Indications that 
—- erences can be attributed to ‘annihilation’ processes are 
‘ound. 


15200 Collective model of the hadrons. Pagels, H. (The 
Rockefeller University, New York, New York 10021). Phys. Rev., 
D; 14: No. 10, 2747-2754(15 Nov 1976). 

Description is given of a model of the baryons and mesons 
as trilocal and bilocal collective excitations of a self-consistent 
ground state. The fundamental theory we adopt (in analogy with 
the BCS Hamiltonian) is quantum chromodynamics (QCD). The 
hadrons are flavored excitations of a color-singlet vacuum conden- 
sate of q-barq pairs. Our approach is completely conventional, 
fully relativistic, and incorporates both a y;-noninvariant vacuum 
[partially conserved axial-vector current (PCAC)] and quark con- 
finement. The Gor’kov or gap excitation equations are derived for 
mesons from QCD. These Gor’kov equations provide the connec- 
tion between QCD and the phenomenological theory of the 
hadrons. The solutions to the gap equation and the gap excitation 
equation for confined quarks are also discussed. It is noted that for 
an infrared-singular gauge field propagator the exact gap equation 
becomes a differential equation for the quark propagator. These 
equations are solved analytically and have the property of PCAC 
and confinement in the infrared limit. Qualitatively, the same fea- 
tures are found as in two-dimensional QCD. The Gor’kov equa- 
tions for the bound states are obtained, and the ground-state 
meson mass spectrum is computed. Potentially, this approach can 
pone for the determination of the fundamental features of 

adron phenomenology. (AIP) , 


STRONG INTERACTIONS, BARYON NO. 1 
REFER ALSO TO CITATION(S) 15193 


15201 Phase shift and zeros in K*p. Urban, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., B; 
60: No. 1, 77-80(22 Dec 1975). 

A specific example—K*p elastic scattering—is used to show 
some drawbacks of the classical phase shift analysis (PSA). The 
recently introduced method of zeros is used to obtain new results 
concerning K*tp elastic and to prove that PSA are not well fit to 
the study of this interaction. 


15202 Pi-nucleon scattering. Miller, G.A. (Physics Department, 
University of Washington, Seattle, Washington 98195). Phys. Rev., 
C; 14: No. 6, 2230-2245(Dec 1976). 

In preparation for a field theoretic treatment of a-nucleus 
scattering, the corresponding w-nucleon problem is examined. In 
order to include two-body input in the many-body problem it is 
useful to have a linear wave equation which describes a-nucleon 
scattering. It is shown that the nonlinear Low equation, in the one- 
meson, one-nucleon truncation, may be expressed as a linear wave 
equation with an ener popeeens driving term interpretable as a 
potential. This peneetlat includes the usual driving term of the Low 

uation plus an infinite set of higher order irreducible diagrams 
which incorporates the effects of crossing. A discussion of these 
diagrams and an iterative prescription for calculating them is 
given. In the static limit, our solution is shown to be equivalent to 
that of Chew and Low. (AIP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 


15203 (ORO—5126-4) Exact and approximate multiple dif- 
fraction calculations. Alexander, Y.; Wallace, S.J.; Sparrow, D.A. 
(Maryland Univ., College Park (USA). Dept. of Physics and As- 
— Aug 1976. Contract E(40-1)-5126. 41p. Dep. NTIS 
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A three-body potential scattering problem is solved in the 
fixed scatterer model exactly and approximately to test the validity 
of commonly used assumptions of multiple scattering calculations. 
The model problem involves two-body amplitudes that show dif- 
fraction-like differential scattering similar to high energy hadron- 
nucleon amplitudes. The exact fixed scatterer calculations are 
compared to Glauber approximation, eikonal-expansion results and 
a noneikonal approximation. 


15204 New scaling in the pionization region of inclusive pp col- 
lision spectra at high energies. Potupa, A.S.; Skadorov, V.V.; Frid- 
man, A.S. (Belorussian State University). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 9, 498-502(5 May 1976). 

It is shown that the recently obtained experimental data on 
the behavior of the inclusive pp collision spectra in the pionization 
region agree well with the previously proposed hypothesis of z- 
scaling, i.e., with the assumption that the normalized distribution in 
rapidity depends only on the ratio z=y/Y in the limit as Yyields~. 
(AIP) 


15205 Violation of scaling in hadronic interactions at ultrahigh 
energies. Kalmykov, N.N.; Khristiansen, G.B. (Moscow State 
University). JETP Lett. (USSR) (Engl. Transl.); 23: No. 10, 544- 
548(20 May 1976). 

It is concluded on the basis of an analysis of experimental 
data on EAS that scale invariance is violated in hadron interac- 
tions in the energy region 10'°—10'? eV; the character of these 
violations is analyzed. (AIP) 


15206 Resonance criteria and the 'D, diproton. Brayshaw, D.D. 
(Stanford Linear Accelerator Center, Stanford University, Stan- 
ford, California 94305). Phys. Rev. Lett.; 37: No. 20, 1329- 
1333(15 Nov 1976). 

A relativistic three-body theory of the (2+) NNa system was 
applied to calculate elastic and inelastic ('D,) pp scattering below 
1 GeV. Although the amplitude satisfies all standard resonance 
criteria, it has no pole corresponding to a diproton resonance. 
(AIP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 15210 


APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 15205 


15207 Renormalization of the o model at finite temperature. 
Mohan, L.R.R. (Department of Physics, Purdue University, West 
Lafayette, Indiana 47907). Phys. Rev., D; 14: No. 10, 2670- 
2686(15 Nov 1976). 

The temperature dependence of a many-body theory with 
the dynamics defined by the relativistic linear @ model is studied. 
The model has SU(2) x SU(2) chiral symmetry with fermions be- 
longing to a (1/2, 0) + (0, 1/2) representation interacting with the 
o@ and m mesons belonging to the (1/2, 1/2) representation of the 
chiral symmetry group. The dimensional-regularization technique 
together with the renormalization procedure of ‘t Hooft is used to 
reproduce the well-known result that the counterterms of the sym- 
metric theory remove the divergences of the theory with spontane- 
ous symmetry breaking, without however the need for invoking 
auxiliary fermion fields. Renormalizability is maintained at finite 
temperatures by the cancellation of temperature-dependent infini- 
ties which appear at the two-loop level. This is shown explicitly for 
the ground-state expectation value of the scalar o field at the two- 
loop level. When the symmetry is explicitly broken by the term 
f/sub m/m/sub a/ *o the symmetry of the original Lagrangian is 
never restored. In the absence of such a term a symmetry change 
with temperature is realized and the persistence of the Goldstone 
mode up to a critical temperature T/sub c/, above which the 
original symmetry is restored, is verified. Thus below T = T/sub c/ 
the low-energy theorems of current algebra associated with the ex- 
istence of the Goldstone pions would be valid except that all 
parameters of the theory develop finite, temperature-dependent, 
corrections. A parallel discussion for density dependence of the 
symmetry is included. All calculations are done in the real-time 
formalism for the thermodynamic Green's functions. (AIP) 
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FIELD THEORY 
REFER ALSO TO CITATION(S) 15197, 15207, 15223 


15208 (COO—3071-176) Bound states and solitons in the 
Gross—Neuveu model. Klein, A. (Massachusetts Inst. of Tech., 
Cambridge (USA); Pennsylvania Univ., Philadelphia (USA). Dept. 
of Physics). 15 Mar 1976. Contract AT(EI1-1)-3071. 3ip. 
(UPR—0061T). Dep. NTIS $4.00. 

The results for the spectrum of bound states and of solitons 
first deduced by Dashen, Hasslacher, and Neveu for a model of in- 
teracting fermions by techniques of functional integration are ob- 
tained here by methods based on Heisenberg field mechanics 
analogous to those applied previously to models of self interacting 
bosons. The method of solution is suggested by a simplified physi- 
cal picture of the bound states: These are computed in a Hartree 
approximation in which the self-consistent potential is a sum of 
contributions from the fermions (and antifermions) occupying or- 
bitals in the conventional many-body picture and from the vacuum 
fluctuations of single closed loop type. In the same approximation 
the self-consistent field generated by the heavy soliton is a creature 
of the vacuum fluctuations alone. As the main new technical con- 
tribution, equations determining the self-consistent fields as well as 
the amplitudes (‘’wave-functions’’) from which these are con- 
structed are deduced and solved. Comment is given on the 
degeneracy of the heavy soliton state. 


15209 (LBL—5465) Atomic physics tests of quantum elec- 
trodynamics. Mohr, P.J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1976. Contract W-7405-ENG-48. 
29p. (CONF-760730—3). Dep. NTIS $4.00. 

From 5. international conference on atomic physics; 
ae. California, United States of America (USA) (26 Jul 

6). 

The tests of quantum electrodynamics derived from bound 
systems and the free electron and muon magnetic moments are 
reviewed. The emphasis is on the areas in which recent develop- 
ments in theory or experiment have taken place. Also determina- 
tions of the fine structure constant from the Josephson effect and 
the fine structure of helium are discussed. (JFP) 


15210 Fermion-density phase transitions in models with con- 
tinuous breaking of the gauge and chiral symmetry groups. Krive, 
I.V.; Chudnovskii, E.M. (Khar’kov State University). JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 9, 485-487(5 May 1976). 

It is shown that the behavior of gauge models with spon- 
taneous symmetry breaking depends, in the limit of high density of 
matter, on the relation between the constants of the interaction of 
the vector and spinor particles with the scalar fields. The existence 
of a density phase transition in the Weinberg model for compres- 
sion of electrically neutral matter is possible only if the baryon and 
lepton charges of the substance are equal. (AIP) 


15211 Many-particle Regge poles. Matinyan, S.G.; Sedrakyan, 
A.G. JETP Lett. (USSR) (Engl. Transl.); 23: No. 10, 538-541(20 
May 1976). 

It is shown that in the phi® theory there exist Regge poles 
made up of many-particle states in the t channel. Their intercept 
— quadratically with the number of particles in this chan- 
nel. (AIP) 


15212 Precocious scaling: Evidence for field theory. Baluni, V.; 
Eichten, E. (Department of Mathematics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Phys. Rev. 
Lett.; 37: No. 18, 1181-1184(1 Nov 1976). 

Expressions are derived for the Wilson coefficient functions 
in terms of moments of W,/sub ,/, treating target-mass effects ex- 
actly. An analysis of existing electroproduction data indicates that 
scaling in the Wilson sense sets in for Q* as low as 2—3 GeV*. The 
effective charge a/sub s/(Q*) appears to be small and may have Q* 
dependence only within experimental errors. These results are con- 
sidered as evidence that the underlying theory of strong interac- 
tions is a field theory. (AIP) 


15213 Numcrical study of truncated Green’s-function equa- 

tions. Bender, C.M.; Guralnik, G.S.; Keener, R.W.; Olaussen, K. 

(Department of Mathematics, Massachusetts Institute of Technolo- 
, Cambridge, Massachusetts 02139). Phys. Rev., D; 14: No. 10, 
590-2595(15 Nov 1976). 

A Green’s-function approximation scheme is developed for 
the Aphi?/sub N/ quantum field theory as an alternative to the 
usual perturbation expansion in powers of A. The approximation 
scheme consists of introducing a source term into the Lagrangian, 
generating a sequence of coupled Green’s function equations by 
repeated differentiation with re t to this source, and forcing the 
sequence to close by discarding the dependence on higher Green's 
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functions. The validity of this procedure is then checked by usi 

it to calculate the int Greens’s function in Aphi*, rr 
Aphi* theories in one-dimensional space-time. Predictions of the lo- 
cations of the low-lying poles are com with previously 
published tabulations of the eigenvalues of the equivalent quan- 
a anharmonic oscillators. The agreement is impres- 
sive. ( ) 


15214. Quantizing solitons without using a box. Gonsalves, R.J. 
(Columbia University, New York, New York 10027). Phys. Rev., 
D; 14: No. 10, 2610-2614(15 Nov 1976). ‘ 

Radiative corrections to soliton solutions can be computed 
directly in an infinite volume provided that sufficient care is exer- 
cised in regulating the ultraviolet divergences of the ‘theory. This 
remark is illustrated with a computation of the first quantum cor- 
rection to the mass of a sine-Gordon soliton. (AIP) 


15215 Zero-point energy of fields in a finite volume. Bender, 
C.M.; Hays, P. (Department of Mathematics, Massachusetts In- 
stitute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev., D; 14: No. 10, 3622-2632(15 Nov 1976). 

The zero-point energy is studied in the MIT bag model in 
which the quantum fields are confined, in a covariant way, to a 
finite region of space. The calculations are performed in the static 
boundary approximation. The resulting eigenfrequencies are 
summed using a cutoff. For the three-dimensional problem, new 
methods are introduced to compute the zero-point energy and to 
isolate the divergences occurring when the cutoff is removed. 
Divergences are found which cannot be absorbed by renormalizing 
the physical parameters in the bag model Lagrangian, as currently 
formulated. Alternatives are suggested and analyzed. (AIP) 


15216 Light-cone behavior of the pion Bethe-Salpeter wave 
function in the ladder model. Goldberger, M.L.; Soper, D.E.; Guth, 
A.H. (Joseph Henry Laboratories, Princeton University, Princeton, 
New Jersey 08540). Phys. Rev., D; 14: No. 10, 2633-2647(15 Nov 
1976). 

The Bethe-Salpeter wave function chi (q/sup v/ + P/sup v/, 
q/sup v/) for two spin-1/2 quarks bound by the exchange of a 
scalar meson is examined in the ladder model. The behavior of chi 
is sought as the squared momentum, (q + P)*, on one leg becomes 
infinite while the squared momentum, q’, on the other leg remains 
fixed. This behavior is investigated by making a Wick rotation, ex- 
panding chi in partial-wave amplitudes chi/sub i//sub J/(q*) of the 
group O(4), and then looking for the rightmost poles of chi/sub 
i//sub J/(q*) in the complex J plane. The results verify (in the 
ladder model) the useful hypothesis that the locations of these 
poles are independent of q’ and can thus be computed in the q? 
yields © limit by using conformal invariance. (AIP) 


15217 Remark on the renormalization group and total cross 
sections. Khuri, N.N. (Rockefeller University, New York, New 
York 10021). Phys. Rev., D; 14: No. 10, 2665-2669(15 Nov 
1976). 

Recently the renormalization-group method has been used 
to give the asymptotic behavior of the physical fixed-angle scatter- 
ing amplitude in phi* field theory. This method does not directly 
apply to forward (or backward) scattering due to the inevitably 
singular nature of the zero-mass vertex functions at @/sub c.//sub 
m./ = 0 or 7. The method used to get the above results is applied 
to integrals of the vertex functions over the angle variable. The 
resulting restriads us, withtion on these integrals leads, with the 
help of rigorously established inequalities due to Bessis and Singh, 
to a new strong upper bound on a/sub tot/(s) for the massive phi* 
case. The new input needed to get this result is, like many of the 
assumptions used in connection with the renormalization-group 
method, valid at least order by order in perturbation theory. (AIP) 


15218 High-enegy behavior of fermion-fermion scattering in a 
supersymmetric field theory. Young, B.; Wong, T.F.; Opoien, J.W. 
(Ames Laboratory: ERDA and Department of Physics, lowa State 
University, Ames, lowa 50011). Phys. Rev., D; 14: No. 10, 2687- 
2707(15 Nov 1976). 

The high-energy behavior of the fermion-fermion and fer- 
mion-antifermion scattering amplitudes of a class of field theories, 
containing a spin-1/2 fermion field, a scalar field, and a pseu- 
doscalar field, are investigated. These theories consist of a su- 

rsymmetric model, the Yukawa model, and the linear o model. 
In the leading-logarithm approximation, ladders with fermions 
running along the sides in the t channel and mesons as rungs 
dominate in each order of two classes of diagrams. The sums of 
the dominant series give rise to fixed Regge cuts for all the three 
theories; the amplitude of the supersymmetric theory possesses a 
definite signature, while those of the other two lack it. A com- 
parison of the result of the supersymmetric theory with the results 
of an es free theory and the spontaneously broken 
non-Abelian gauge theory is made. (AIP) 
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15219 Rotational covariance and the Yang-Mills monopole. An- 
sourian, M.M. (Laboratory for Nuclear Science and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, Mas- 
sachusetts 02139). Phys. Rev., D; 14: No. 10, 2732-2738(15 Nov 
1976). 

Rotational covariance in the monopole sector of the SU(2) 
Yang-Mills model with a triplet of Higgs scalars and the possible 
addition of fermions is examined. Ansatze about the leading-order 
behavior of monopole-monopole matrix elements are shown to be 
consistent with rotational symmetry. Spin identification of 
monopole states is done for all cases. (AIP) 


15220 SU(3) theory of fermion-monopole systems. Jaccbs, L. 
(Laboratory for Nuclear Science and Department of Physics, Mas- 
sachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Phys. Rev., D; 14: No. 10, 2739-2746(15 Nov 1976). 

It is shown that, when Fermi fields are introduced in the 
SU(3) generalizations of the ‘t Hooft-Polyakov model, the ex- 
istence of any topologically stable solution to the pure Yang-Mills- 
Higgs system necessarily implies that the corresponding Dirac 
equations possess, for any nonzero value of the soliton-fermion 
coupling constant, an isolated, normalizable solution at exactly 
zero energy. (AIP) 


15221 Meson dynamics and the nuclear many-body problem. 
II. Finite density Hartree-Fock. Wilets, L.; Puff, R.D.; Chiang, D.; 
Nutt, W.T. (Department of Physics, University of Washington, 
Seattle, Washington 98195). Phys. Rev., C; 14: No. 6, 2269- 
2278(Dec 1976). 

The field-theoretic many-nucleon problem is formulated, 
and an analysis which sums all '’uncrossed meson line’’ diagrams is 
investigated in detail. The calculation of energy per nucleon, after 

roper identification of infinite mass renormalization terms, ex- 

ibits effects of nuclear recoil, relativistic kinematics, and retarda- 
tion. Numerical results are presented for 7 and w mesons, and the 
nucleon interaction energies obtained are compared with the tradi- 
tional static limit of infinite nucleon mass. (AIP) 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 15340 


15222 (N—75-24445) Properties of scattering amplitudes at 
very high energies. Final technical report, 1 Jun 1974—1 Jun 1975. 
Mickens, R.E. (Fisk Univ., Nashville, Tenn. (USA). Dept. of 
Physics). 1 Jun 1975. Sp. (NASA-CR—142762). NTIS $3.25. 

The research is reported concerning the total cross sections 
as the energy becomes infinite, elastic scattering amplitude for 
nonforward directions, and upper bound of neutrino scattering 
cross sections. (GRA) 


15223 Reggeization of the fermion in non-Abelian gauge theo- 
ries. Fadin, V.S.; Sherman, V.E. (Nuclear Physics Institute, Siberi- 
an Division, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 10, 548-551(20 May 1976). 

The high-energy behavior of the backward scattering am- 
plitude of a vector meson by a fermion is calculated in spontane- 
ously broken Yang-Mills model and it is found that the fermions 
become reggeized. Branch points are present, in addition to the 
pole, in channels with negative signature. (AIP) 


15224 Theory of multichannel potential scattering with per- 
manently confined channels. Dashen, R.F.; Healy, J.B.; Muzinich, 
I.J. (Institute for Advanced Study, Princeton, New Jersey 08540). 
Phys. Rev., D; 14: No. 10, 2773-2789(15 Nov 1976). 

A detailed investigation of a class of nonrelativistic mul- 
tichannel potential scattering models is presented. A subset of the 
channels contain confinement potentials that allow only a discrete 
spectrum with an accumulation at + (like the states of the quark 
model); the remaining channels contain the usual scattering states, 
which are allowed to communicate with the states of per- 
manently confined channel through an off-diagonal local _——_. 
We formulate the problem in this paper in such a way that many 
of the usual properties of partial-wave scattering theory can be ex- 
tended to this case. We generalize the Levinson theorem to in- 
clude this class of models and attempt to use it to make a distinc- 
tion between two types of resonances: those related to the funda- 
mental states of the quark model and accidental resonances not as- 
sociated with quark-model states. (AIP) 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 14333 


ERA VOL. 2, NO. 6 


15225 (ORO—3346-196) Nuclear spectroscopy with radioac- 
tive sources, t annual progress report. Fink, R.W. (Georgia 
Inst. of Tech., Atlanta (USA). School of Chemistry). 31 Oct 1976. 
Contract E(40-1)-3346. 33p. Dep. NTIS $4.00. 

Much effort was devoted to the development of a number 
of concepts of nuclear structure. Evidence was accumulated in 
support of a residual quadrupole pairing force. Nuclear spectrosco- 
py is treated under the headings nuclear systematics and models 
and current experimental investigations of particle—core coupling 
and effective cores, the triaxial rotor model, the shell model and 
intruder states, quadrupole pairing, and nuclear lifetime measure- 
ments. Other topics include the Li*D source of reactor-produced 
14 to 15 MeV neutrons; x-rays from radioactive sources; miscel- 
laneous topics; equipment added during 1976; personnel; and sum- 
mary list of callbeetions, presentations at meetings, and outside 
seminars. The presentation is descriptive, the results being cited 
among the 63 references. (RWR) 


15226 (RLO— 1388-299) Annual report, 1975. (Washington 
Univ., Seattle (USA). Nuclear Physics Lab.). Jun 1975. Contract 
E(45-1)-1388. 256p. Dep. NTIS $9.00. 

The major areas of research interest in the Laboratory 
remain much the same as they were last year. There have been 
further studies of light nuclei, some probing their structure, and 
other studies emphasizing weak interactions. There has been con- 
siderable work with polarized particles, including some new ex- 
aminations of depolarization in elastic scattering. Light heavy-ion 
reaction studies have stressed the role of surface transparency in 
elastic and transfer reactions and studies with so-called heavy ions 
have concerned themselves with energy and angle distributions 
resulting from encounters between heavier partners. The investiga- 
tion of the concentrations of higher lying multipole strength in 
nuclei continues using the radiative capture reaction and work on 
the same problem has been started using pions. The measurement 
of pion total cross-sections progresses at LAMPF. An extensive 
program on inner-shell ionization of atoms is still going on and so 
are the many applied researches which are being pursued at the 
cyclotron. A program is underway to upgrade the tandem facility 
by the addition of a linear accelerator afterburner of special 
design. Some features of this afterburner and the practicability 
(and cost) of bringing such a machine into operation are 
discussed. The articles in this report describe work in progress and 
are not to be regarded as publications nor quoted without permis- 
sion of the investigators. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


15227 (LA—6537-MS) Elastic neutron scattering from dis- 
tributed fusion neutrons, deuterium, tritium, and lithium. Wienke, 
B.R.; Seamon, R.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Sep 1976. Contract W-7405-ENG-36. 23p. Dep. NTIS $3.50. 

Rate coefficients and normalized differential scattering rate 
distributions for (n-n), n-d), (n-t), and (n-®*Li) elastic reactions for 
radially translating Maxwellian distributed targets are tabulated for 
energy and temperature ranges related to fusion energies. For 
these reactions, both asymptotically constant cross sections and 
cross sections decaying inversely as the relative speed are treated. 
For the (n-d), (n-t), and (n-*Li) cases, actual multigroup cross sec- 
tions are employed in the energy range, 0-17 MeV, while the (n-n) 
interaction is treated in the hard sphere limit. Results are tabulated 
for incident neutron energies in the range 2-14 MeV, final neutron 
energies in the range 2-28 MeV, given target temperatures and 
translational energies of 2, 6, 10, and 14 MeV. With minor modifi- 
cation, these results can be incorporated into multigroup neutron 
transport codes. 


15228 Differential elastic and inelastic scattering of 9- to 15- 
MeV neutrons from carbon. G w, D.W.; Purser, F.O.; Hogue, 
H. (Duke Univ., Durham, NC). Nucl. Sci. Eng.; 61: No. 4, 521- 
533(Dec 1976). 

A fast-neutron time-of-flight spectrometer has been con- 
structed for the purpose of measuring neutron differential cross 
sections of interest to the controlled thermonuclear reactor (CTR) 
program. The experimental facility provides the capability of mea- 
suring scattering cross sections of a few mb/sr to approximately 5 
percent absolute accuracy in the energy range from 6 to 15 MeV. 
Source neutrons are provided by the D(d,n)*He reaction. Scattered 
neutrons are detected at 28 angles between 25 and 160 deg in a 
massively shielded NE218 liquid scintillator located 4 m from the 
scattering sample. Absolute cross sections are obtained by nor- 
malizing to n-p scattering. Differential elastic and inelastic scatter- 
ing cross sections are reported for 8.97-, 9.19-, 9.55-, 9.96-, 10.21- 





MAR. 31, 1977 


, 10.69-, 10.96-, 11.16-, 11.73-, 11.96-, 12.44-, 12.95-, 13.95-, 
14.43-, and 14.93-McV neutrons incident upon high-purity carbon. 
Monte Carlo simulation has been used to correct for finite source 
and sample effects. These data partially fill the 9- to 15-MeV gap 
in the carbon elastic and inelastic scattering data set required for 
the CTR program. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 15229 


ENERGY LEVELS AND TRANSITIONS 


15229 The particle-hole interaction and the beta decay of B. 
Millener, D.J. (Oxford Univ. (UK). Nuclear Physics Lab.); Kurath, 
D. (Argonne National Lab., Ill. (USA)). Nucl. Phys., A; 255: No. 
2, 315-338(22 Dec 1975). 

The last neutron in B necessarily occupies an orbit in the 
sd shell and hence the allowed B-decay to negative - parity states 
of “C is primarily sensitive to the interaction between nucleons 
from the p and sd shells (the particle—hole interaction). A parti- 
cle—hole interaction has been derived which gives a good account 
of the non-normal-parity states of a number of nuclei from "Be to 
'6Q. The important features of this interaction are that it remains 
close in character to a realistic G-matrix interaction and that it 
reproduces two specific characteristics of the nuclear level spectra; 
(i) the relative separation of the Is/sub 1/2/ and Od/sub 5/2/ sin- 
gle-particle orbits as a function of mass number, which is found to 
be sensitive to the non-central components of the interaction and 
is adequately reproduced by the bare G-matrix and (ii) the separa- 
tion of multiplets of different isospin, which is incorrectly 
reproduced by the bare G-matrix. The failure of the G-matrix in 
the latter case is remedied by adding a repulsive component to the 
triplet-odd central force. This interaction is shown to give a good 
description of the allowed B-decay of B to the lowest 1~, 2~ and 
3~ levels of “C. The unique first-forbidden decay to the “C 
ground state is predicted to be weak as the result of a cancellation 
in the matrix element. No significant strength is predicted for 
decay to states of C which are unstable with respect to neutron 
emission. It is shown that certain features of the B-decay may be 
simply understood when the wave functions are expressed in a 
weak coupling basis and also in a basis classified according to the 
supermultiplet and SU(3) quantum numbers. 


NUCLEAR REACTIONS AND SCATTERING 


15230 Dynamics of '*C + "°C in a realistic time-dependent Har- 
tree-Fock model. Cusson, R.Y. (Duke Univ., Durham, N.C. (USA). 
Dept. of Physics); Maruhn, J. (Oak Ridge National Lab., Tenn. 
(USA)). Phys. Lett., B; 62: No. 2, 134-138(24 May 1976). 

A calculation of the dynamics of head-on collision for the 
ions "°C + "C, at initial energies of 1.6, 3.2, 4.8, 6.4, 8.0 and 12.8 
MeV/A is described. A realistic phenomenological reaction matrix 
model is used in a T.D.H.F. scheme. Neutrons and protons are 
treated separately; direct and exchange Coulomb forces are in- 
cluded as well as spin-orbit forces. At the lowest energies, a 
molecular state of Mg is observed. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15233 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15178, 15227, 15236 


15231 Comparison of neutron removal from "Li by 7*~ with 
free ucleon results. Bolger, J.E.; Braithwaite, W-.J.; 
Kraushaar, J.J.; McGill, J.; Moore, C.F.; Morris, C.L.; Peterson, 
R.J.; Ristinen, R.A.; Smith, G.; Smith, L.E.; Thiessen, H.A.; 
Whitenton, J. (University of Texas at Austin, Austin, Texas 
78712). Phys. Rev. Lett.; 37: No. 18, 1206-1208(1 Nov 1976). 
Total cross sections for the knockout reactions *Li(a~,a~n)* 
Li and ’Li(a*,w*n)*Li to 3.56-MeV 0* T=I state have been mea- 
sured at ten energies between 50 and 290 MeV by detecting the 
direct y de-excitation. As found in previous work, the ratio o 
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(ar~ ,7~-n)/sigma (7* ,zr*n) on the (3,3) resonance is significantly less 
than the value of 3 expected from free pion-nucleon results. (AIP) 


15232 Analysis of '*C+C scattering and the depth of the real 
potential. Wieland, R.M.; Stokstad, R.G.; Satchler, G.R.; Rickert- 
sen, L.D. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev. Lett.; 37: No. 22, 1458-1461(29 ov 1976). 

An optical-model analysis of '*C+"*C elastic scattering from 
E/sub c.//sub m./=35 to 63 MeV indicates a sensitivity of the scat- 
tering cross section at large scattering angles (@/sub c.//sub 
m./~SOdegree-90degree) to a region of internuclear separation ex- 
tending in to r~2 fm. Real nuclear potentials obtained with the 
folding model and a realistic interaction fit the data remarkably 
well. This suggests that the nuclear potential for '*C+'*C in the re- 
gion of large overlap is significantly deeper than would be ex- 
pected on the basis of previous analyses of systems such as 
*®O+'*O. (AIP) 


15233 Isospin-mixed ‘*F states seen via “N(a, a,)'*N(2.31 
MeV). Chen, L.C. (Department of Physics, University of Wiscon- 
sin, Madison, Wisconsin 53706). Phys. Rev., C; 14: No. 6, 2069- 
2081(Dec 1976). 

Extensive differential cross section measurements are re- 
ported for the isospin-forbidden reaction “N(a@, a,)"*N over the 
energy range 7.6 < E/sub b/ < 16.9 MeV at 11 to 16 angles. A 
partial wave analysis with a new method of removing ambiguities 
and parametrizing S matrix elements yields the level parameters of 
151 isospin-mixed, natural-parity states in '*F. These level parame- 
ters satisfactorily reproduce all the data. Many of these '*F states 
correspond to those seen via ““O(d, a,)'*N. A number of levels 
have been identified as the analogs of T = | states in '*O. Correla- 
tions in S/sub 1/(E/sub x/) suggest intermediate structure and sup- 
port Friedman's bridge state hypothesis. (AIP) 


15234 Technical notes. Measurement of cross sections for the 
7Li(n, n‘y)’Li reaction from 0.57 to 4 MeV. Smith, D.L. (Argonne 
National Lab., IL). Nucl. Sci. Eng.; 61: No. 4, 540-543(Dec 1976). 

Cross section ratios for production of the 0.478-MeV 
gamma ray by the ‘Li(n,n’gamma)’Li reaction relative to fast- 
neutron fission of **U have been measured from 0.57 to 4 MeV 
with an estimated error of +-8 percent. The measurements were 
made using a shielded Ge(Li) detector, a fission detector, and 
time-of-flight techniques. The measured ratios and ENDF/B-IV fis- 
sion cross sections were used to compute cross sections for the 
7Li(n,n‘gamma)’Li reaction. These values are compared with cor- 
responding reported experimental values and with the ENDF/B-IV 
evaluation for this reaction. The available data tend to fall into two 
distinct groups that disagree by as much as 25 percent at some 
energies. The results of the present work are consistent with the 
group that favors smaller cross sections at most energies. 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


15235 Remarks on rotational-energy contributions to the 
kinetic energies of deep inelastic reaction products. Braun-Munz- 
inger, P.; Cormier, T.M.; Gelbke, C.K. (Department of Physics, 
State University of New York, Stony Brook, New York 11794). 
Phys. Rev. Lett.; 37: No. 23, 1582-1584(6 Dec 1976). 

It is pointed out that unambiguous division of kinetic ener- 
gies of deep inelastic reactions produced into contributions from 
rotational and Coulomb energy cannot be made from measure- 
ments of the fragment energies at a single bombarding energy. 
(AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


15236 Alpha transfer reaction '*O('‘N, '°B)*Ne and high-spin 
states in *°Ne. Nagatani, K.; Towsley, C.W.; Nair, K.G.; Hanus, R.; 
Hamm, M.; Strottman, D. (Cyclotron Institute and Physics Depart- 
ment, Texas AandM University, College Station, Texas 77843). 
Phys. Rev., C; 14: No. 6, 2133-2137(Dec 1976). 

The reaction "*O('*N, 'B)?°Ne was studied at 155 MeV. 
The reaction mechanism shows characteristics of a direct a 
transfer process with high-spin enhancement. Observed transitions 
are discussed in terms of high rotational bands, and high-spin 
members of the SU(3) (9,0) and (12,0) bands are assigned. (AIP) 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15244 


15237 (ORNL/TM—5614) Measurement of the neutron total 
cross section of sodium from 32 keV to 37 MeV. Larson, D.C.; Har- 
vey, J.A.; Hill, N.W. (Oak Ridge National Lab., Tenn. (USA)). 
Oct 1976. Contract W-7405-ENG-26. 45p. Dep. NTIS $4.50. 

The neutron transmission through a 8.1-cm sample of pure 
sodium has been measured for neutron energies between 32.5 keV 
and 37.4 MeV. The Oak Ridge Electron Linear Accelerator 
(ORELA) was used to provide the neutrons, which were detected 
at the 200-m flight path by a NE-110 proton recoil detector. The 
experimental results are tabulated and compared with the total 
cross section in the ENDF/B-IV file for sodium. 


15238 (ORNL/TM—5618) Measurement of the neutron total 
cross section of silicon from 5 eV to 730 keV. Larson, D.C.; John- 
son, C.H.; Harvey, J.A.; Hill, N.W. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1976. Contract W-7405-ENG-26;DNA-SUB- 
TAS-NAO10. 22p. Dep. NTIS $4.00. 

Neutron transmission through natural silicon samples has 
been measured for neutron energies between 5 eV and 730 keV. 
The Oak Ridge Electron Linear Accelerator (ORELA) was used to 
provide the neutrons. The 80-m flight path with a ®Li glass detec- 
tor was used for the low energy measurement, and the 200-m flight 
path with a NE-110 detector was used for the higher energy mea- 
surements. The 1,488 resulting values are tabulated and compared 
with the current ENDF/B-IV evaluation. 


15239 The *Mg and **Si(t,a) reactions. Sherman, J.D.; Han- 
sen, O. (Los Alamos Scientific Lab., N.Mex. (USA)); Powers, J.R.; 
Fortune, H.T. (Pennsylvania Univ., Philadelphia (USA). Dept. of 
. Physics). Nucl. Phys., A; 257: No. 1, 45-57(26 Jan 1976). 

The **Mg(t,a)**Na reaction has been studied at bombarding 
energies of 15.0 and 23.5 MeV. Spectroscopic strengths extracted 
at the two energies are in good agreement and indicate a diffuse, 
rather than a sharp, Nilsson Fermi surface for *Na and *Mg. Sig- 
nificant population of high-spin states indicates the importance of 
multistep and/or compound processes. Data were also taken for 
*8Si(t,a)?7Al at 23.5 MeV. A FR/NL DWBA normalization of 11+- 
2 was consistent with all three (t,a) data sets. 


15240 ""Unique’’ energy-independent Woods-Saxon optical 
potential for '°O + **Si elastic scattering. Cramer, J.G.; DeVries, 
R.M.; Goldberg, D.A.; Zisman, M.S.; Maguire, C.F. (Nuclear 
Physics Laboratory, University of Washington, Seattle, Washington 
98195). Phys. Rev., C; 14: No. 6, 2158-2161(Dec 1976). 

New '*O + *Si elastic scattering data have been obtained at 
215.2 MeV laboratory bombarding energy which show no evidence 
of strong rainbow scattering effects. It is found that it is possible to 
simultaneously fit low and high energy data with the same energy- 
independent Woods-Saxon optical potential. It is found that the 
imaginary potential for such fits is greater than or equal to the real 
potential in the surface region and that a marked preference is 
found for a real well depth of about 10 MeV, as determined in the 
region of the nuclear surface. ( AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


15241 Comment on elastic proton scattering from “Fe in the 
giant resonance region of *"Co . Haeberli, W. (University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Rev., C; 14: No. 6, 
2322-2323(Dec 1976). 

In a recent publication, the rapid variation of the real part 6 
of the J/sup a/ = 5/2* phase shift for proton scattering from “Fe 
has been interpreted as the effect of the giant dipole resonance in 
57Co It is shown that the rapid variation of § does not correspond 
to a rapid variation of the scattering amplitude of the J/sup a/ = 
5/2* partial wave and thus does not indicate a resonance. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15241 
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NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


15242 Mass of *’Ni. Nann, H.; Kashy, E.; Mueller, D.; Saha, 
A.; Raman, S. (Cyclotron Laboratory, Michigan State University, 
East Lansing, Michigan 48824). Phys. Rev., C; 14: No. 6, 2338- 
2339(Dec 1976). 

A measurement of the Q values of the **Ni(p, t)®’Ni and the 
58Ni(?He, a)®’Ni reactions shows a significant discrepancy with the 
current tabulated mass values. We find -12 738.2 +- 3.3 keV and 
+8360.3 +- 4.0 keV, respectively, leading to a new improved mass 
excess for *"Ni of -56 078.4 +- 3.0 keV. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


15243 Nuclear data sheets for A = 50. Auble, R.L. (Oak Ridge 
National Lab., TN). Nucl. Data Sheets; 19: No. 3, 291-336(Nov 
1976). 

Nuclear structure data available through May 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data are presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
given in the text. All drawings, tables, and comments are 
reproduced from the computerized Evaluated Nuclear Structure 
Data File (ENSDF). Any additions or corrections desired by the 
users should be addressed to the compilers for maintenance and 
updating of the computer file. 


15244 Continuum y-ray emission and angular-momentum dis- 
sipation in the de-excitation of *K and Se. Geoffroy, K.A.; 
Natowitz, J.B. (Cyclotron Institute and Chemistry Department, 
Texas A and M University, College Station, Texas 77843). Phys. 
Rev. Lett.; 37: No. 18, 1198-1201(1 Nov 1976). 

The dissipation of angular momentum during the particle- 
emission and photon-emission stages of de-excitation of *K and Se 
has been determined from measurements of the average multiplici- 
ty <N/sub y/> and the average energy <E/sub y/> of the con- 
tinuum y rays, emitted in coincidence with the heavy recoiling 
evaporation residues produced in reactions induced by "C projec- 
tiles. The energy and angular momentum dissipated in y-ray emis- 
sion is independent of projectile energy but increases with atomic 
number of the residual nucleus. (AIP) 


15245 Nuclear data sheets for A = 58. Kocher, D.C.; Auble, 
R.L. (Oak Ridge National Lab., TN). Nucl. Data Sheets; 19: No. 4, 
445-506(Dec 1976). 

Nuclear structure data available through June 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
given in the text. All drawings, tables, and comments are 
reproduced from the computerized Evaluated Nuclear Structure 
Data File (ENSDF). Any additions or corrections desired by the 
users should be addressed to the compilers for maintenance and 
updating of the computer file. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15242, 15250, 15254, 15290 


15246 Intermediate structure and the cross section of the reac- 
tion “Fe(y,n) for high-energy neutrons and their spectra. Verbitskii, 
S.S.; Ratner, B.S.; Sergievskii, A.N. (Nuclear Research Institute, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 9, 492-495(5 May 1976). 

The cross section of the reaction “Fe(y,n) was investigated 
at different energies of the registered neutrons, and the energy 
spectra of the neutrons were measured. A connection is 
established between the intermediate structure and the neutron 
energy. (AIP) 


15247 Systematics in back-angle alpha-particle scattering: Sc, 
Ti, V, and Cr isotopes. Eberhard, K.A.; Wit, M.; Schiele, J.; Trom- 
bik, W.; yo W.; Schiffer, J.P. (Sektion Physik, Universitaet 
Muenchen, D-8046 Garching, Germany). Phys. Rev., C; 14: No. 6, 
2332-2334(Dec 1976). 

Elastic a-scattering cross sections from “Sc, ”,*Ti, *,5*7,%Cr 
and *,5'V have been measured between 140degree and 180degree 
at a bombarding energy of E/sub b/(lab) = 25 MeV. All angular 
distributions are similar and show no evidence of an anomalous 
backward enhancement. No evidence for a spin dependence of the 
cross section within experimental uncertainties, is found for these 
nuclei, where the spins range from I = 0 (*Ti, Cr) to | = 6 (*V). 
Back-angle integrated cross sections (140degree—180degree) are 
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with neighbor target nuclei between A = 40 and A = 


com; 
60. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


15248 Shell-model study of the N=49 isotones. Serduke, F.J.D.; 
Lawson, R.D.; Gloecknev, D.H. (Argonne National Lab., Ill. 
(USA)). Nucl. Phys., A; 256: No. 1, 45-86(5 Jan 1976). 

The N=49 isotones *Y, ®Zr, Nb, **Mo, Tc and “Ru are 
studied in the framework of the shell model with valence nucleons 
occupying the 2p/sub 1/2/ and lg/sub 9/2/ single-particle levels. 
The residual proton—neutron effective interaction is determined 
by a least-squares fit to the experimental energies of states in these 
nuclei with well established spins and parities. The effects of 
requiring the effective interaction to conserve seniority and model- 
space isospin are examined. It is found that the existing body of 
experimental data is consistent with conservation of T=1 seniority 
but that the data call for small isospin mixing that can be traced to 
model-space truncation effects. The resulting shell-model wave 
functions are used to calculate energy levels, single-nucleon spec- 
t ic factors and electromagnetic transition rates. These model 
wave functions also provide a basis for a qualitative discussion of 
the weak coupling multiplet structure that persists in the low-lying 
states of all of these nuclei. In general, all observed properties of 
yrast levels and analog states are well reproduced by the model as 
are the positions of many non-yrast levels. Within this model space 
unique 0* anti-analog states emerge in “Y, *Nb and ®Tc, but the 
ae and 1/2~ anti-analogs are highly fragmented in the even-Z 
nuclei. 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15244 


15249 Electron scattering studies of low-lying collective states 
of even Zn isotopes. Neuhausen, R.; Lightbody, J.W. Jr.; Fivozin- 
sky, S.P.; Penner, S. (National Bureau of Standards, Washington, 
D.C. (USA). Center for Radiation Research). Nucl. Phys., A; 263: 
No. 2, 249-260(7 Jun 1976). 

The inelastic electron scattering cross sections for the ex- 
citation of the low-lying collective states in the even Zn isotopes 
“Zn, “Zn, “Zn and Zn have been measured in the momentum 
transfer region q = 0.3-1.1 fm~'. Strong transitions to the first 2* 
and 3~ states have been observed and the modified Tassie model 
with a two parameter Fermi charge distribution for the ground 
State was used to extract the values for the reduced transition 
probability B (Elambda). Besides the investigation of these states, 
which in the framework of the vibraticnal model are considered as 
one-phonon states, special effort was made to measure the transi- 
tion to the 2* two-; states in “Zn (epsilon = 1.80 MeV) and 
"Zn (epsilon = 1.76 MeV). The anharmonic vibrator model has 
been applied to these two nuclei and values extracted for the static 
quadrupole moment of the first excited state. 


15250 High-spin states in “Ni. Pichevar, M.; Delaunay, J.; 
Delaunay, B. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). t. de Physique Nucleaire); Kim, H.J. 
(Oak Ridge National Lab., Tenn. (USA)); El Masri, Y.; Vervier, J. 
(Institut de Physique Corpusculaire, B-1348 Louvain-la-Neuve, 
Belgium). Nucl. Phys., A; 264: No. 1, 132-150(21 Jun 1976). 

High-spin states in **Ni have been investigated via the study 
of in-beam y-rays following the reactions ®Cr('*C,2pn)*Ni (26-58 
MeV) and Feta.n)*Ni (10, 15, 22.5 MeV). The spins of previ- 
ously known levels have been confirmed or determined for the first 
time. New states have been established and their spin determined. 
The resulting **Ni decay scheme is discussed in the framework of 
nuclear models. 


15251 Nuclear data sheets for A = 76. Bertrand, F.E.; Auble, 
R.L. (Oak Ridge National Lab., TN). Nucl. Data Sheets; 19: No. 4, 
507-555(Dec 1976). 

Nuclear structure data available through June 1976 are 
compiled, and adopted level properties are given. The bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 
given in the text. All drawings, tables, and comments are 
reproduced from the computerized Evaluated Nuclear Structure 
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Data File (ENSDF). Any additions or corrections desired by the 
users should be addressed to the compilers for maintenance and 
updating of the computer file. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15242, 15244, 15249 


15252 Compound and precompound emission in reactions of 
Zn isotopes with protons and alpha Lux, C.R. Lafayette, 
IN; Purdue Univ. (1975). 118p. University Microfilms Order No. 
76-20,474. 

Thesis (Ph. D.). 

Targets of “Zn, “Zn, “Zn, and Zn were bombarded by 
12.5 MeV protons and 18.0 MeV alpha particles. Energy spectra 
and angular distributions of protons and alpha particles emitted in 
these reactions were measured. Integrated cross sections were 
determined from the experimental spectra. The assumption was 
made that emission in the backward direction was due to com- 
pound emission and that any ‘’excess’’ cross section in the forward 
direction was due to precompound emission. Then an experimental 
percent precompound emission was calculated. It ranged from 2 to 
95 percent. A constant temperature analysis was performed on all 
150° and 30° spectra. The nuclear temperature of the 30° spectra 
was from 0.1 to 2.0 MeV higher, indicating more precompound 
emission in the 30° than in the 150° spectra. The ratios of (T/sub 
p//T/sub n/) and (T/sub a//T/sub n/) for 150° were adequately fit 
by evaporation theory indicating that a compound mechanism can 
account for the data. The spin-dependent statistical model was 
then used to fit the 150° spectra. Good fits were obtained using 
parameters that are in agreement with those calculated by Gilbert 
and Cameron. The spin-dependent statistical model was then com- 
bined with the precompound Quasi-Free Scattering Model and fits 
were made to the experimental data. Good fits were obtained and 
a calculated percent precompound emission wasobtained. This 
ranged from | to 95 percent and compared favorably with the per- 
centages obtained experimentally. 


15253 **Sr(t,p)°°Sr reaction at 20 MeV and the systematics of 
pairing excitations near N = 50. Flynn, E.R.; Hansen, O.; Sherman, 
J.D.; Stein, N.; Sunier, J.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Nucl. Phys., A; 264: No. 2, 253-267(28 Jun 1976). 

The “Sr(t,p)*Sr reaction has been studied at 20 MeV in- 
cident energy. Forty-seven levels were observed up to 5.6 MeV ex- 
citation with angular distributions measured between 12° and 55° 
lab angle. A DWBA analysis is used to extract L-values, and a 
number of new spin-parity assignments are made. The low-lying 
levels are discussed in terms of pairing multipole excitations. The 
data are compared with previous (t,p) work on other targets in- 
volving N = SOyields52 neutron transfer. Similarities with “Y(t,p) 
and differences from Zr(t,p) are noted. A discussion of the syste- 
matics of pairing vibrations in the region of N = 50 is presented. 


15254 Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions 
near the Coulomb barrier. Robinson, R.L.; Bair, J.K.; Johnson, 
C.H.; Stelson, P.H.; Dress, W.B.; Jones, C.M. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., C; 14: No. 
6, 2126-2132(Dec 1976). 

Cross sections for neutron emitting reactions induced by 
16 18Q bombardment of *,%,*! “Ni, ©.“Cu, and “,%,°7, Zn tar- 
gets have been measured for projectile energies between 36 and 55 
MeV by means of a large graphite sphere with embedded "BF, de- 
tectors. Comparisons were made with the total reaction cross sec- 
tion calculated with (1) the optical model, (2) the sharp cutoff 
model, and (3) the parabolic-barrier model. The data are generally 
in good agreement with the optical-model predictions above the 
Coulomb barrier if the neutrons are assumed to be emitted statisti- 
cally from a compound nucleus and if fusion is the predominant 
mechanism. Interaction barriers obtained from the parabolic-barri- 
er model yield interaction radii with values of (1.54 to 1.65) x 
(A/sub T/ '/sup /3/ + A/sub P/ '/sup /3/) fm. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15248 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15253, 15257 
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15255 Decoupling effects in the light mass barium cote. 
Flaum, C.; Cline, D. (Rochester Univ., N.Y. (USA). _ v4 


Structure Research Lab.); Sunyar, A.W.; Kistner, 
(Brookhaven National Lab., Upton, N.Y. (USA)); Lee, Y. K.; ~ 
J.S. (Johns Hopkins Univ., Baltimore, Md. (USA)). Nucl. Phys., A: 
264: No. 2, 291-311(28 Jun 1976). 

High spin states in '** '28 '32Ba nuclei have been populated 
by (HI,xn) reactions and coincidence spectra, angular distribution 
and polarization of the deexcitation gammas have been used to 
determine the spins, parities, and decay schemes for these states. 
The ground-state rotational band in '**Ba is strongly excited up to I 
= 16* and possibly 18+. A marked backbend occurs at the yrast 
12* state and a second nearby 12* state appears to be a continua- 
tion of the ground-state band. An odd spin negative parity band 
with spins between 7~ and 15~ also was strongly excited. Similar 
behavior is observed in '**Ba while a more complicated spectrum is 
excited in '*Ba. Two-quasiparticle-plus-rotor band mixing calcula- 
tions have been performed. The observed high spin behavior in '* 
'8Ba is well reproduced by these calculations, demonstrating the 
importance of decoupling of two quasiparticles in these nuclei. 


15256 Nuclear data sheets for A = 149. Holland, G.E. (Yale 
Univ., New Haven). Nucl. Data Sheets; 19: No. 3, 337-382(Nov 
1976). 

The present work constitutes an updating of the previous A 
= 149 compilation which appeared in Nuclear Data Sheets in 
December 1962. The experimental results of over 130 papers up 
to August 1974 have been included in this compilation. Data are 
presented for nine nuclei (Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy). 
The bulk of the experimental information comes from decay stu- 
dies, although one- and two-nucleon transfer reaction data from 
experiments performed since the 1962 compilation have made a 
major contribution to the determination of spins and parities. The 
Nd levels are almost entirely determined by (d,t) and (*He,a) data, 
pointing up the need for further study of the B--decay leading to 
this nucleus. The A = 149 nuclei are in a transition region from 
spherical to deformed nuclei. The systematics of spins and parities 
in this region will be useful in testing models of intermediate 
coupling. Absolute B~-, y*(ce)-, and epsilon(+8*)-branching ratios 
are given on the decay scheme drawings. These quantities are 
based on a (yt+tce) intensity balance normalized to 100 percent 
decay to the ground state of the daughter nucleus. Details of 
methods used for specific nuclides are discussed for the individual 
cases. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15255 


15257 KeV neutron capture cross sections of “Ba and ‘Ba. 
Musgrove, A.R. de L.; Allen, B.J.; Boldeman, J.W. (Australian 
Atomic Energy Commission Research Establishment, Lucas 
Heights); Macklin, R.L. (Oak Ridge National Lab., Tenn. (USA)). 
Nucl. Phys., A; 256: No. 1, 173-188(5 Jan 1976). 

The neutron capture cross sections of '“Ba and “*Ba have 
been measured in the energy region 3 to 100 keV. The following 
average quantities were deduced from the extracted resonance 
parameters: <D> = 127+-10 eV, 10*S, = 0.85+-0.3, 10S, = 0.8, 
<GAMMA/sub y/ = 120+-20 meV for ™Ba. Analysis of the Ba 
data gave <GAMMAsub(y)> = 125+-30 meV for s-wave 
neutrons. The average 30 keV capture cross sections for these two 
S-process nuclei were found to be 225+-35 mb for ™Ba and 61+- 

mb for Ba. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 15258 


ENERGY LEVELS AND TRANSITIONS 


15258 Behavior of the excited deformed band and search for 
shape isomerism in '“Hg. Cole, J.D.; Hamilton, J.H.; Ramayya, 
A.V.; Nettles, W.G.; Kawakami, H.; Spejewski, E.H.; Ijaz, M.A.; 
Toth, K.S.; Robinson, E.L.; Sastry, K.S.R.; Lin, J.; Avignone, F.T.; 
Brantley, W.H.; Rao, P.V.G. ( Physics ‘Department, Vanderbilt 
University, Nashville, Tennessee 37325). Phys. Rev. Lett.; 37: No. 
18, 1185-1188(1 Nov 1976). 

The new isotope '4TI has been identified with T,/=11 +- 1 
sec and the levels in ‘Hg investigated from its decay. The 0* 
band head of a deformed band was found to drop to 375 keV in 
agreement with theoretical predictions. The mean life of the 375- 
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keV 0+ level was measured to be 0.9 +- 0.3 nsec which is a factor 
of 10 faster than theoretically predicted for a shape-isomeric E2 
transition. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


15259 New isotope '“Pb and the structure of ‘TI; shape coex- 
istence in '**Hg and in '*Au; and a new ion source: recent UNISOR 
research. Hamilton, J.H.; Baker, K.R.; Bingham, C.R. Bull. Acad. 
Sci. USSR, Phys. Ser.; 40: No. 1, 1-13(1976). 

Translated from Izv. Akad. Nauk SSSR, Ser. Fiz.; 40: No. 1, 
2-17(1976). 

At the 1974 Nuclear Structure Conference, the initial 
research of UNISOR was described. Brief reports of several 
UNISOR projects were submitted to the International Conference 
on Reactions Between Complex Nuclei including studies of cross 
sections and decays of '*-'Tl. UNISOR research was also 
described in one invited paper. Since that conference there has 
been a significant breakthrough in ion source development at 
UNISOR. This has made possible considerably more detailed stu- 
dies than in previous work. The new ion source is briefly described 
and some of the recent detailed investigations. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 15225, 15259 


15260 Nuclear data sheets for A = 176. Horen, D.J.; Harmatz, 
B. (Oak Ridge National Lab., TN). Nucl. Data Sheets; 19: No. 3, 
383-444(Nov 1976). 

The literature on all nuclei with mass number A = 176 has 
been reviewed, and the nuclear structure information is sum- 
marized here. The level properties obtained from various reaction 
and decay experiments are shown in the drawings, and Nilsson- 
state assignments are given. 


15261 Nuclear of ‘Os. Benson, D. Jr.; Klein- 


heinz, P.; Sheline, R.K.; Shera, E.B. (Florida State University, Tal- 


lahassee, Florida 32306). Phys. Rev., C; 14: No. 6, 2095-2118(Dec 
1976). 

Forty-three states have been observed up to an energy of 
1474 keV in "Os using reactions '*Os(d,p)'®Os and 'Os(d,t)' 
"Os, produced with 12 MeV deuterons, and the ™Os(n y)'®Os 
reaction using thermal neutrons and ae from 36 to 
5933 keV. The neutron separation energy of ' was determined 
to be 5920.8 +- 2.0 keV in agreement with the value of the (d,p) 
reaction. The Q value for the'Os(d,t)'Os reaction was measured 
to be -1530 +- 4 keV. Using I-transfer results, spin-parities were 
assigned to 14 states. A number of states up to 818 keV were 
qualitatively interpreted in terms of the Nilsson model. Anomalous 
Nilsson systematics particularly of the 1/2-[510] and 3/2-[512] 
bands involving anomalously large (d,p) and (d,t) cross sections 
populating the 5/2- and 3/2- states at 69.6 and 95.3 keV, respec- 
tively, are interpreted in terms of decreasing deformation and the 
consequent increase in Coriolis coupling. The low lying 5/2- state 
at 276 keV is interpreted as the lowest rotational state built on the 
9/2-[505] level at 30.8 keV. This implies triaxiality for this con- 
figuration. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15261 


Argon ion reaction studies on tantalum and gold near 
Coulomb barrier en Eggers, R.C.; Ribbe, W.S.; Rasmussen, 
J.O. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nucl. Phys., A; 263: No. 3, 500-510(14 Jun 1976). 

Gold and tantalum targets were bombarded with a “Ar 
beam at 183 and 209 MeV, close to the Coulomb barrier height. 
Angular distributions of recoiling reaction products were measured 
by collecting on Al catcher foils. The radioactivity was counted 
after the irradiation by Ge(Li) detectors. One-neutron and one- 
and two-proton transfer products were prominent. Simple semiclas- 
sical transfer theory adequately fits the backward ing angular 
distributions at or below the Coulomb barrier but fails at bombard- 
ing energies above the barrier. Yields of some products more than 
two mass numbers removed from reactants were observed in 
thicker targets at 235 MeV, and their significance is discussed. 


15263 Gamma-ray multiplicities in evaporation residues formed 
in bombardments of TON by *Ne. Sarantites, D.G.; Barker, J.H.; 
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Halbert, M.L.; Hensley, D.C.; Dayras, R.A.; Eichler, E.; Johnson, 
N.R.; Gronemeyer, S.A. (Department of Chemistry, Washington 
University, St. nee , Missouri 63130). Phys. Rev., C; 14: No. 6, 
2138-2157(Dec 1976). 
The first three moments of the multiplicity distribution were 

deduced for the y-ray cascades in the evaporation residues 

uced in bombardments of “Nd with Ne at four energi 

127.7 to 172.4 MeV by means of measurements of the first 
and higher order coincidence rates between a Ge(Li) spectrometer 
and eight Nal(T1) detectors. The cross sections for the production 
of '*_'SYb and "*—"*'Er were also measured. The average mul- 
tiplicity < M/sub J/ > and the width of the multiplicity distribution 
a/sub M/J for cascades via a state of spin J were found to be inde- 
pendent of J. For a given product, < M > and a/sub M/ increase 
with bombardment energy but for fixed energy they decrease with 
increasing number of emitted neutrons. The observed values of < 
M > and a/sub M/ range from 11 to 32 and 6 to 9, respectively. 
The multiplicities < M > in the (Ne, xna) products are con- 
siderably lower than those for (°Ne, xn) but the width a/sub M/ 
are the same for a given value of x. The skewness of the multiplici- 
ty distribution is negative, approaching zero as the number of 
emitted neutrons increases. Angular momentum distributions were 
deduced (a) for each product prior to y-decay and (b) for the ini- 
tial compound nuclei which lead to each product. In each case 
these were found to overlap extensively for several neighborin; 
neutron numbers. The J distribution in '“Yb extends up to J = 88 
prior to y decay. At the higher energies a-emission plays an impor- 
tant role in the de-excitation process by removing on the ave: 
an angular momentum of ~ 10 h. The results suggest that a emis- 
sion follows neutron evaporation. The J distributions are compared 
with Bass model predictions. For the lower energies excellent 

ment is observed. For the higher energies the Bass model pre- 
diction exceeds the measured xn and xna cross sections at all J, in- 
dicating that other exit channels account for an appreciable frac- 
tion of the fusion cross section. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


15264 Semirealistic shell-model interactions for neutron hole 
states in **Pb . Baldridge, W.J.; Vary, J.P. (Ames Laboratory- 
ERDA and De nt of Physics, lowa State University, Ames, 
Iowa 50011). Phys. Rev., C; 14: No. 6, 2246-2253(Dec 1976). 

The Brueckner G matrix from the Reid soft-core potential is 
taken for the leading contribution to the effective two-neutron 
hole interaction in the **Pb region. To accomodate the corrections 
expected from core ization and other higher order effects, in- 
cluding truncation of the model space, phenomenological two-body 
pairing and multipole forces are added whose strengths are deter- 
mined by fitting the *Pb spectrum. A satisfactory fit is obtained 
with an interaction where the average total contribution of the 
added terms is less than 45% of the interaction. The same total ef- 
fective interaction is then shown to yield a satisfactory spectrum 
for Pb which may indicate the neglected effective many-body 
forces are not important. A comparison with the results of McGro- 
ry and Kuo is presented to examine the impact on the effective in- 
teraction of limiting the model space. It is concluded that the 
prospects are good for extending this approach to other nuclei 
below **Pb viewed as shell-model systems of valence holes in 
Pb. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 15259 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATIONS(S) 15259 


15265 Study of particle-pairing vibration multiplets in *"'Bi. 
Flynn, E.R.; Burke, D.G.; Sherman, J.D.; Sunier, J.W. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., A; 263: No. 
3, 365-378(14 Jun 1976). 

The **Bi(t,p)*"Bi reaction has been studied at 17 MeV 
bombarding energy with 11 keV energy resolution. The reaction 
protons were momentum analyzed in a Q3D s; ter and de- 
tected with a helix detector system. An identical experiment was 
also carried out on a ™*Pb target; both nuclei being examined over 
an excitation energy range of 0-2.1 MeV. The levels of *°Pb 
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excited in this reaction are considered to be pairing multipole 
vibrations and the *''Bi results are analyzed in terms of a proton 
coupled to these multipoles. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15024, 15262, 15265 


15266 A microscopic description of inelastic '*C scattering from 
*8Pb. Satchler, G.R.; Ford, J.L.C. Jr.; Toth, K.S.; Hensley, D.C.; 
Gross, E.E. (Oak Ridge National Lab., Tenn. (USA)); Gustafson, 
D.E.; Thornton, S.T. (Virginia Univ., Charlottesville (USA)). Phys. 
Lett., B; 60: No. 1, 43-46(22 Dec 1975). 

Heavy-ion inelastic scattering is described microscopically 
by using an effective nucleon—nucleon interaction and RPA 
hole—particle wave functions. The relative cross sections for dif- 
ferent multipoles can be sensitive to the range of the interaction. 
The strength is determined by fitting elastic scattering. The modek 
is used to analyze 98 MeV "C ions exciting Pb. The range 
required is shorter than that for the bare interaction between 
nucleons. Collective model fits are also presented for comparison. 


15267 Similarity of cross sections for collisions at 20 
MeV/A and 2.1 GeV/A. Buenerd, M.; Gelbke, C.K.; Harvey, B.G.; 
Hendrie, D.L.; Mahoney, J.; Menchaca-Rocha, A.; Olmer, C.; 
Scott, D.K. (Lawrence Berkeley Laboratory, University of Califor- 
nia, Berkeley, California 94720). Phys. Rev. Lett.; 37: No. 18, 
1191-1194(1 Nov 1976). 

Peripheral collisions between "*O and ™Pb are investigated 
at a laboratory energy of 315 MeV. The relative cross sections are 
remarkably similar to published cross sections measured at 33.6- 
GeV laboratory energy. They are compared with statistical models 
involving dinuclear systems and projectile fragmentation. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


RADIOACTIVE DECAY 


15268 Calculated half-lives of superheavy nuclei near *“(126). 
Moeller, P.; Nix, J.R. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev. Lett.; 37: No. 22, 1461-1464(29 Nov 1976). 

For nuclei in the region of 126 protons and 228 neutrons 
the macroscopic-microscopic method is used to calculate fission 
barriers, a-decay energies, and B-decay energies, as well as half- 
lives with to spontaneous fission and a decay. The nucleus 
34 126] is found to be 8 stable, but its spontaneous-fission half-life 
is only 39 ms and its a-decay half-life is only 18 yr. (AIP) 


ENERGY LEVELS AND TRANSITIONS 


15269 Excitation of isomeric nuclear levels by laser radiation 
via the mechanism of inverse internal electron conversion. 
Gol’danskii, V.I.; Namiot, V.A. (Institute of Chemical Physics, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 9, 451-452(5 May 1976). 

With U** as an example, it is stated that it is possible to ob- 
serve excitation of isomeric nuclear levels via electron capture 
from the continuous spectrum on the electron shells freed by the 
action of laser radiation, and the possibility of transferring to the 
nucleus the energy of this re, i.e., via the mechanism of in- 
verse internal electron conversion. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


15270 Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions. Westfall, G.D.; Gosset, J.; Johansen, 
P.J.; Poskanzer, A.M.; Meyer, W.G.; Gutbrod, H.H.; Sandoval, A.; 
Stock, R. (Lawrence Berkeley Laboratory, Berkeley, California 
94720). Phys. Rev. Lett.; 37: No. 18, 1202-1205(1 Nov 1976). 

A simple model is proposed for the emission of nucleons 
with velocities intermediate between those of the t and pro- 
jectile. In this model, the nucleons which are mutually s out 
from the target and projectile form a hot quasiequilibrated fireball 
which decays as an ideal gas. The overall features of the proton-in- 
clusive spectra from 250- and 400-MeV/nucleon *Ne ions and 
400-MeV/nucleon ‘He ions interacting with uranium are fitted 
without any adjustable parameters. (AIP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 15268 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15272, 15290 


15271 ENDF/B-IV representation of the **U total neutron 
cross section in the resolved resonance energy . de Saussure, 
G.; Olsen, D.K.; Perez, R.B. (Oak Ridge National Lab., TN). Nucl. 
Sci. Eng.; 61: No. 4, 496-506(Dec 1976). 

The ENDF/B-IV prescription fails to represent correctly the 
238U total (and scattering) cross section between the levels of the 
resolved range. It is shown how this representation can be im- 
proved by properly accounting for the contribution of levels out- 
side the resolved region to the cross section at energies inside the 
resolved region, and by substituting the more precise multilevel 
Breit-Wigner formula for the presently used single-level formuia. 
The importance of computing accurately the minima in the total 
cross section is illustrated by comparing values of the self-shielded 
capture resonance integral computed with ENDF/B-IV and with a 
more accurate cross section model. 


SPONTANEOUS AND INDUCED FISSION 


15272 (LA-UR—76-1318) Unresolved resonance parameters 
obtained from polarization measurements on *°U. Keyworth, G.A.,; 
Moore, M.S.; Moses, J.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 28p. (CONF- 
760647—S). Dep. NTIS $4.00. 

From NEANDC/NEACRP specialists meeting on fast 
neutron fission cross sections of U-233, U-235, U-238, and Pu- 
239; Argonne, Illinois, United States of America (USA) (28 Jun 
1976). 

Recent measurements using polarized neutrons and a 
polarized *5U target are analyzed with the objective of providing 
guidance to evaluation efforts for ENDF/B-V. This study is par- 
ticularly addressed to the unresolved resonance region and above, 
where fluctuations are observed in the partial cross sections. 
Strong evidence is found to support the hypothesis that these fluc- 
tuations are associated with local enhancements due to the double- 
humped fission barrier. The applicability of these data in improv- 
ing estimates for various average parameters (level density, fission 
width; radiative capture width, s- and p-wave strength functions) is 
discussed. A procedure for evaluating the observed structure is 
recommended. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 14985 


15273 (COO—3001-160) Nuclear theory group progress re- 
port and renewal proposal, December 1, 1976—November 30, 
1977. Brown, G.E.; Jackson, A.D.; Kuo, T.T.S. (State Univ. of 
New York, Stony Brook (USA)). 1976. Contract E(11-1)-3001. 
97p. Dep. NTIS $5.00. 

After an introduction administrative in nature, the overall 
research program is described in broad outline. The work is 
directed at an understanding of the nucleon—nucleon force and, 
proceeding from that, of effective interactions in nuclei and 
nuclear structure. Interactions of mesons, both virtual and free, 
which play a role in this force, are studied, along with the nuclear 
many-body problem. Brief (about 1 page in length) reports 
describe the work of individual investigators. These are arranged 
as follows: fundamental interactions; meson factory physics; pro- 
perties of dense matter and nuclear matter; effective interactions, 
nuclear models, and many-body theory; structure of finite nuclei; 
and heavy-ion physics. ( RWR) 


15274 Program for calculating gamma-gamma directional cor- 
relation coefficients and mixing ratios. Macias, E.S. (Washington 
Univ., St. Louis, Mo. (USA)); Ruhter, W.D. (California Univ., 
Livermore (USA)); Camp, D.C.; Lanier, R.G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Comput. Phys. 
Commun.; 11: No. 1, 75-93(Feb 1976). 

Conservation of angular momentum governs the multipolari- 
ty of electromagnetic transitions between nuclear excited states. In 
certain cases a mixture of two multipolarities may occur in a single 
transition. The amount of mixing, i.e., the mixing ratio, is deter- 
mined by the structure of the nuclear levels involved. By accurate- 
ly measuring the directional correlation between two transitions 
and comparing it with several theoretically expected correlations, 
the most probable mixing ratio can be determined. The program 
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has two modes of operation: in the first mode, directional correla- 
tion coefficients are determined by least-squares fits to the experi- 
mental data with second- and fourth-order legendre polynomials 
having only even terms. The coefficients are then corrected for the 
experimental finite solid angles. For each spin sequence entered, a 
chi-square value is calculated for 49 possible values of each transi- 
tion mixing ratio. The printout appears as a 49 by 49 point grid 
which resembles a contour map. A study of several of these prin- 
touts allows the user to qualitatively determine possible spin 
sequences and mixing ratios. Mode Il, the data simulation mode, 
calculates a set of directional correlation coefficients from spins 
and mixing ratios entered, corrects for solid angle, and calculates a 
set of angular correlation data normalized to A,=10 000. The 
required inputs are spin assignments for the three levels, mixing 
ratios of the transitions, and the experimental solid-angle cor- 
rections. The second mode allows tests of the program or examina- 
tion of results for given spin sequences and mixing ratios. An op- 
tion in both modes magnifies any section of the chi* grid. 


NUCLEAR STRUCTURE 


15275 Model for the momentum distribution of baryon 
resonances in nuclei. Dillig, M. (Physics Department, State Univer- 
sity of New York, Stony Brook, New York 11794). Phys. Rev., C; 
14: No. 6, 2226-2229(Dec 1976). 

The admixture of the A (1232) in finite nuclei is calculated 
in first order perturbation theory. In the AN transition potential 7 
and rho exchange is included, while the completeness relation is 
used to sum over intermediate AN states. The results show that 
due to these effects the high momentum components in the A 
wave function induced by the tensor force are reduced drastically, 
while the contribution from the spin term is enhanced significantly. 
(AIP) 


15276 Comment on '’New methods for solving the Bethe-Gold- 
stone equation’’. Tsai, S.F.; Kuo, T.T.S. (School of Physics and As- 
tronomy, University of Minnesota, Minneapolis, Minnesota 
55455). Phys. Rev., C; 14: No. 6, 2319-2320(Dec 1976). 

With an (w-QTQ) type energy denominator in the propaga- 
tor of the Bethe-Goldstone equation, Znojil’s recent exact solution 
for the defect wave function is shown to follow from Tsai and 
Kuo’s earlier exact solution for the G matrix. (AIP) 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 15280 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 15221 


15277 (BNL—21783) Failure of the statistical hypothesis for 
compound nucleus decay. Chrien, R.E. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 61p. (CONF- 
760843—1). Dep. NTIS $4.50. 

From 9. summer school on nuclear physics; Mikolajki, Po- 
land (30 Aug 1976). 

In the past five years, conclusive evidence has accumulated 
that channel correlations are important in resonance reactions. Ex- 
periments showing the failure of the statistical hypothesis for com- 
pound nucleus decay are described. The emphasis is on the radia- 
tive neutron capture reaction, where much detailed work has been 
done. A short summary of the theory of the (n,y) reaction is 
presented; it is demonstrated that this reaction is a sensitive probe 
of the wave functions for highly excited nuclear states. Various ex- 
perimental techniques using reactor and accelerator-based neutron 
sources are presented. The experiments have shown that both reso- 
nant and non-resonant reactions can show single particle effects 
where the external part of configuration space is dominant. In the 
non-resonant case, hard sphere capture is important; on 
resonances, valence particle motion and the contributions of | and 
3 quasi-particle doorway states make up a significant fraction of 
the radiative width. 


15278 Cerenkov production of pions in collisions of relativistic 
nucleons with nuclei. Zaretskii, D.F.; Lomonosov, V.V. (I. V. 
Kurchatov Institute of Atomic Energy). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 11, 612-614(5 Jun 1976). 

One of the possible mechanisms of pion production by colli- 
sion of relativistic nucleons with nuclei, analogous to the Cerenkov 
effect in electrodynamics, is considered. Consequences that make 
it — to observe this process experimentally are analyzed. 
(AIP) 


15279 Variationa! principle for the Bloch unified reaction 
theory. MacDonald, W.; Raphael, R. (Department of Physics and 
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Astronomy, University of Maryland, a. Park, Maryland 
20742). Phys. Rev., C; 14: No. 6, 2044-2049( 1976). 

The unified reaction theory formulated by Bloch uses a 
boundary value operator to write the Schroedinger equation for a 
scattering state as an inhomogeneous equation over the interaction 
region. As suggested by Lane and Robson, this equation can be 
solved by using a matrix representation on any set which is 
complete over the interaction volume. Lane and Robson have 
proposed, however, that a variational form of the Bloch equation 
can be used to obtain a ‘'best’’ value for the S matrix when a 
finite subset of this basis is used. The variational principle sug- 
gested by Lane and Robson is considered, which gives a many- 
channel S matrix different from the matrix solution on a finite 
basis, and it is shown that the difference results from the fact that 
their variational principle is not, in fact, equivalent to the Bloch 
equation. A variational principle is then presented which is fully 
equivalent to the Bloch form of the Schroedinger equation and it is 
shown that the resulting 'S matrix is the same as that obtained from 
matrix solution of this equation. (AIP) 


‘ ‘\ 
15280 Pion-nucleus scatter and the Pauli principle. Dover, 
C.B.; Lemmer, R.H. (Physics Department, Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., C; 14: No. 6, 
2211-2225(Dec 1976). 

A density expansion of the pion self-energy for pions in 
nuclear matter is reexamined. It is shown that a single hole-line ex- 
pansion of the self-energy (i) is equivalent to using a strongly 
quenched aN scattering amplitude in the medium, and (ii) results 
in an inconsistent treatment of the virtual pions necessarily present 
in a field-theoretic description of the problem. Exchange of inter- 
mediate pions gives rise to nucleon-nucleon, as well as pion- 
nucleon scattering diagrams that both contribute to the pion self- 
energy in an essential way. The nucleon-nucleon scattering 
proceeds, for instance, via a one-pion-exchange potential that is, 
however, highly nonstatic for energy transfers between nucleons 
close to the incident energy. Such interactions are singled out au- 
tomatically for special treatment in a field-theory approach to the 
problem, and should not be introduced in an ad hoc manner as 
part of an empirical NN interaction in nuclear matter. We evaluate 
the coherent and charge exchange contributions to the pion- 
- nucleus optical potential, proportional to the total density and the 
neutron-proton density difference, respectively. The Pauli principle 


is found to provide a small correction to the coherent part, both in 
the hole-line and density expansion formalisms. However, the 
charge exchange part of the potential is almost completely damped 
at low energies in the hole-line expansion, while the inclusion of 
backward-going graphs (random-phase-approximation-type correla- 
tions) restores it to its value based on free space wN charge 
exchange amplitudes (i.e., no net Pauli effect). (AIP) 


15281 Critique of explanations of the anomalous large-angle 
scattering of alpha particles. Wall, N.S. (Department of Physics 
and Astronomy, University of Maryland, College Park, Maryland 
20742). Phys. Rev., C; 14: No. 6, 2326-2331(Dec 1976). 

Several alternative analyses of anomalous large-angle scat- 
tering data for elastic scattering of a particles from nuclei are illus- 
trated. Statistically equivalent fits to the data are achieved by vari- 
ous parametrizations of the optical potential. These fits though 
statistically insignificant in the sense that chi?/N much greater than 
1 are comparable to or better than those produced by different 
representations of the potential. We therefore question the ability 
to reach detailed conclusions about any microscopic model of the 
processes giving rise to anomalous large-angle scattering. (AIP) 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 15277 


15282 Further comment on spurious center-of-mass motion. 
McGrory, J.B. (Oak Ridge National Lab., Tenn. (USA)); Wil- 
denthal, B.H. (Michigan State Univ., East Lansing (USA)). Phys. 
Lett., B; 60: No. 1, 5-8(22 Dec 1975). 

Arguments are presented which indicate the 
Gloeckner—Lawson prescription for eliminating states with spuri- 
ous center-of-mass motion from highly truncated-shell-model cal- 
culations is not generally useful. 


15283 Exact solution of the quad surface vibration 
Hamiltonian in body-fixed coordinates. Corrigan, T.M.; Margetan, 
F.J.; Williams, S.A. (Ames Lab, IA). Phys. Rev., C; 14: No. 6, 
2279-2296(Dec 1976). 

Exact, closed-form eigenfunctions for the harmonic, quadru- 
pole-surface-vibration model of Bohr are developed. These angular 
momentum labeled, multiplicity-resolved functions of B, y, and the 
Euler angles are valid for an arbitrary number of phonons. (AIP) 


NUCLEAR PHYSICS 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 14555, 14874, 15111, 15300 


(AD-A—019691) Gamma, neutron, and secondary 
gamma transport in infinite homogeneous air. Volume I. Assump- 
tions, calculations, and results. Final report. Burgio, J.J. (Air Force 
Weapons Lab., Kirtland AFB, N.Mex. (USA)). Dec 1975. 70p. 
(AFWL-TR—75-303( Vol.1)). NTIS $4.50. 

See also Volume II dated Dec 1975, AD-A—019410. 

This report describes the results of infinite homogeneous 
air-transport calculations of neutrons and prompt and secondary 
gammas. The results are presented in tabular form. The one- 
dimensional discrete-ordinates computer code, ANISN, was used 
to calculate neutron, neutron-induced gamma (secondary gamma), 
and prompt-gamma scalar fluences. Detailed group-scalar fluences 
are presented for 58 energy bands at 18 range points from 50 to 
7200 meters for neutrons and secondary gammas, and at 17 range 
points from 50 to 6000 meters for prompt gammas. Angular 
fluences are not included as part of the output, due to the amount 
of data that would be involved. An assessment of the accuracy of 
the calculations is also included in the report. The report consists 
of two volumes. Volume | describes the calculations and discusses 
the results. (GRA) 


15285 (AD-A—020475) Application of space-angle synthesis to 
two-dimensional neutral-particle transport problems of weapon 

ysics. Final report. Roberds, R.M. (Air Force Weapons Lab., 
Kirtland AFB, N.Mex. (USA)). Jan 1976. 183p. (AFWL-TR—75- 
299). NTIS $7.50. 

A space-angle synthesis (SAS) method has been developed 
for treating the steady-state, two dimensional transport of neutrons 
and secondary gamma rays from a point source of simulated 
nuclear weapon radiation in air. The method was validated by ap- 
plying it to the problem of neutron transport from a point source 
in air over a ground interface, and then comparing the results to 
those obtained by DOT, a state-of-the-art, discrete-ordinates code. 
In the SAS method, the energy dependence of the Boltzmann 
transport equation was treated in the standard multigroup manner. 
The angular dependence was treated by expanding the flux in spe- 
cially tailored trial functions and applying the method of weighted 
residuals, which analytically integrated the transport equation over 
all angles. The trial functions used in the expansion were com- 
posed of odd and even combinations of selected trial solutions, the 
trial solutions being shaped ellipsoids which approximated the an- 

ular distribution of the neutron flux in one-dimensional space. 
¢ parameters which described the shape of the ellipsoid varied 
with energy group and the spatial medium only, and were obtained 
from a one-dimensional, discrete-ordinates calculation. Thus, ap- 
proximate transport solutions were made available for all two- 
dimensional problems of a certain class by using tabulated parame- 
ters obtained from a single, one-dimensional calculation. (auth) 


15286 (AD-A—021980) Energy moment method for straggling 
of an ultra-relativistic electron beam. Interim report. Lampe, M. 
(Naval Research Lab., Washington, D.C. (USA)). Feb 1976. 18p. 
(NRL-MR—3221). NTIS $3.50. 

High-energy electrons propagating in matter are subject to 
energy loss due to single-particle interactions, i.e. bremsstrahlung 
radiation and ionizing collisions with ambient atoms. In addition, if 
the electrons propagate in a high-current beam, inductive electric 
fields arising from the current changes at the front and rear of the 
beam pulse can have a significant retarding effect on the beam 
electrons (energy extracted in this way can be dissipated resistively 
in currents driven in the ambient medium; in some cases, some of 
the energy goes into accelerating electrons at the pulse tail). As a 
result of these three mechanisms, the mean energy of propagating 
electrons falls off, and an energy spread develops. In general, one 
can define an energy spectrum, f(E, t), as a function of propaga- 
tion distance, t. (GRA) 


15287 (AD-A—025026) Version 3 of Air Transport of Radia- 
tion (ATR). Final report, 8 Aug 1973—30 Sep 1975. Huszar, L.; 
Woolson, W.A. (Science Applications, Inc., La Jolla, Calif. 
(USA)). Jul 1975. Contract DNA001-74-C-0027. 71p. (SAI—75- 
585-LJ). NTIS $4.50. 

This document is intended to serve as a guide to Version 3 
of Air Transport of Radiation (ATR) as it is different from Ver- 
sion 2. The ATR code contains a parameterization of a com- 
prehensive transport data base for neutrons, secondary gamma 
rays, prompt gamma rays, and x rays, and provides a detailed 
description of weapon radiation environments. Previous ATR re- 

rts dealt with the basic parameterization aspects. Specifically, 
ersion 3 contains the parameterization of the new neutron and 
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secondary gamma-ray data base that was calculated using the latest 
DNA-approved cross sections for air. Other improvements to the 
ATR code that are described in this report include parameteriza- 
tion and inclusion into ATR of new air-over-ground correction fac- 
tors, low energy x-ray calculations, new fission source, and new 


convenience options. (GRA) 


15288 (N—75-21094) Stopping power and range tables for 
heavy ions. Fundamental data on radiation physics. 2. Sugiyama, H. 
Tokyo (Japan)). Aug 1974. 78p. 


(Electrotechnical Lab., 
(CIRC—181). NTIS $4.75. 

An —- semiempirical formula was constructed on 
the basis of Bethe’s formula. Four basic correction terms are in- 
troduced: (1) the effective charge of the projectile ion; (2) the 
energy loss correction term due to ionization and excitation of 
electrons carried by an ion W; (3) the effective number of elec- 
trons in a target atom; and (4) the energy dependence of the mean 
excitation energy. Periodic dependence of the mean excitation 
energies on the atomic number of the target was found along with 
the stopping power formula. The solid state plasmon loss cor- 
rection is included, and the results are compared with experimen- 
tal data and the tabulated values by Northcliffe and Schilling. The 
mean excitation energies were tabulated for all elements. The elec- 
tronic stopping power and range (corrected for nuclear stopping) 
were tabulated for representative ions in 26 different material 
media which include nine solid elements (Be, C, Al, Si, Fe, Cu, 
Ge, Ag, and Au), nine gaseous elements (H, He, N, O, Ne, Ar, Kr, 
Xe, and Rn), and eight compounds (water, Nal, air, lucite, bone, 
muscle, emulsion, and polystyrene). (auth) 


15289 (N—75-28206) Inelastic interaction mean free path of 
negative pions in tungsten. Cheshire, D.L.; Huggett, R.W.; Jones, 
W.V.; Rountree, S.P.; Schmidt, W. K.H. (Louisiana State Univ., 

Baton Rouge (USA)). 1975. Contracts NAS5-11426;NASS5- 11425. 
24p. (NASA-CR— 143259). NTIS $3.25. 

Sponsored in Part by NSF. 

The inelastic interaction mean free paths lambda of 5, 10, 
and 15 GeV/c pions were measured by determining the distribu- 
tion of first interaction locations in a modular tungsten-scintillator 
ionization spectrometer. In addition to commonly used interaction 
signatures of a few (2 to 5) particles in two or three consecutive 
modules, a chi? distribution is used to calculate the probability that 
the first interaction occurred at a specific depth in the spectrome- 
ter. This latter technique seems to be more reliable than use of the 
simpler criteria. No significant dependence of lambda on energy 
= In tungsten, lambda for pions is 206 +- 6 g/cm’. 
(auth) 


15290 Hadron cascades in iron and uranium. Fabjan, C.W.; 
Struczinski, W.; Willis, W.J. (European Organization for Nuclear 
Research, Geneva (Switzerland)); Kourkoumelis, C.; Lankford, 
A.J.; Rehak, P. (Yale Univ., New Haven, Conn. (USA)). Phys. 
Lett., B; 60: No. 1, 105-108(22 Dec 1975). 

Cascade developments of hadrons and electrons are studied 
in iron and uranium-238 through the measurement of the total 
ionization produced in a fine grained multiplate ion chamber array. 
In iron the distribution of total ionization is dominated by nuclear 
binding energy fluctuations. In uranium-238, however, this fluctua- 
tion is compensated by correlated fission energy deposit; a con- 
siderable reduction in the measured ionization fluctuation results. 


15291 Coherent emission of characteristic lines on passage of 
charged particles through a single crystal. Akhmanov, S.A.; 
Grishanin, B.A. (Moscow State University). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 10, 515-518(20 May 1976). 

A new effect is predicted: emission of coherent charac- 
teristic lines of a sample in the x-ray band on passage of charged 
particle through a single crystal. The possibility of observing and 
using this effect to obtain coherent x rays is discussed. (AIP) 


15292 Two-dimensional visualization of stopping pion distribu- 
tions. Daniel, H. (Technical Univ., Munich); Reidy, J.; Hutson, R.; 
we” J.; Helland, J. Radiat. Res.; 68: No. 1, 171- 176(Oct 

It was demonstrated that the number of positive pions com- 
ing to rest per unit volume in an object can be measured by de- 
tecting positrons, emitted as a result of the pion-to-muon-to- 
positron decay, with multiwire proportional counters. 


15293 Sentee induced in a solid by the passage of fast 
ager, Z.; Gemmell, D.S. (Argonne National 
ie ~ ha flinois 60439). Phys. Rev. Lett.; 37: No. 20, 

135 135 (15 Nov 1976). 

A theoretical description is given of the polarization charge- 
density distribution induced in a solid by the passage of a fast 
charged particle. The stopping power of the solid (including the ef- 
fects of ma collisions) is well accounted for by the braking effect 
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of the polarization charges. Calculations based on this model for 
the polarization give good agreement with the results of recent ex- 
periments on the dissociation of fast molecular ions in foils. (AIP) 


SHIELDING CALCULATIONS AND EXPERIMENTS 


15294 (WAPD-TM—1197) Semi-analytic flux formulas for 
shielding calculations. Wallace, O.J. (Bettis Atomic Power Lab., 
West Mifflin, Pa. (USA)). Jun 1976. Contract E(36-1)-GEN-14. 
193p. Dep. NTIS $7.50. 

A special coordinate system based on the work of H. Ono 
and A. Tsuro has been used to derive exact semi-analytic formulas 
for the flux from cylindrical, spherical, toroidal, rectangular, annu- 
lar and truncated cone volume sources; from cylindrical, spherical, 
truncated cone, disk and rectangular surface sources; and from 
curved and tilted line sources. In most of the cases where the 
source is curved, shields of the same curvature are allowed in addi- 
tion to the standard slab shields; cylindrical shields are also al- 
lowed in the rectangular volume source flux formula. An especially 
complete treatment of a cylindrical volume source is given, in 
which dose points may be arbitrarily located both within and out- 
side the source, and a finite cylindrical shield may be considered. 
Detector points may also be specified as lying within spherical and 
annular source volumes. The integral functions encountered in 
these formulas require at most two-dimensional numeric integra- 
tion in order to evaluate the flux values. The classic flux formulas 
involving only slab shields and slab, disk, line, sphere and trun- 
cated cone sources become some of the many special cases which 
are given in addition to the more general formulas mentioned 
above. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 13280, 13290, 15284, 15285, 
15302, 15311 


15295 (ANCR— 1322) ETOP 14, a FORTRAN code to process 
ENDF/B data into the 68-group PHROG library format. Grimesey, 
R.A.; Singer, G.L.; Millsap, D.A. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jul 1976. Contract E(10-1)-1375. vp. 
Dep. NTIS $9.75. 

ETOP 14 processes neutron cross section data from the 
ENDF/B format to the 68-group PHROG fast spectrum code. 
Major changes have accompanied modifications in the ENDF/B 
format and modifications to the PHROG code necessitated by 
changes in the ENDF/B format. A large number of program 
changes have been made to increase the program's efficiency and 
accuracy in treating specific cross sections. The present version of 
the program will process all Version 4 ENDF/B formats except the 
Adler-Adler multilevel resonance formula. ETOP 14 calculates in- 
finitely dilute capture and fission cross sections and an infinitely 
dilute elastic scattering matrix for these materials over the 
resonance range. This limitation will be corrected in the near fu- 
ture. Some reaction cross sections which are only prominent above 
10 MeV are ignored by ETOP 14. The code in its present form 
can be easily extended above 10 MeV. The maximum number of 
multigroups permitted is 99 even though the PHROG library is 
presently limited to 68 quarter lethargy groups. The present report 
assumes a complete familiarity with the ENDF/B format. 


15296 (HASL—311) Modification of an interative code for un- 
folding neutron spectra from multisphere data. Sanna, R.S. (Energy 
Research and Development Administration, New York (USA). 
Health and Safety Lab.). Oct 1976. 36p. Dep. NTIS $4.00. 

The iterative spectral unfolding code, BON, developed at 
the Health and Safety Laboratory has been rewritten to use 
recently calculated 31-group response matrices and has been 
renamed BON31G. Tests were performed to evaluate the effect on 
the unfolded spectrum of the trial vector used to initiate the itera- 
tive process. 


15297 Approximative solution for discretized diffusion 
by a coarse-mesh method. Lieberoth, J. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (F.R. 
Germany}}. pp 75-78 of In Reactor conference, Duesseldorf, 
30.3.-2.4. 1976. Section 1: Reactor —— and gy Eggen- 
stein-Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

4 figs.; 1 ref. 

The present contribution reports on a coarse-mesh method 
to solve the diffusion equation in the energy group picture which is 
derived from the known formulation in difference notation 
‘original problem’. The difference equations are only counted for 
all points which lie on a few crossed lines (‘coarse mesh’) of the 
original fine mesh. 
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15298 Magnetic scattering of neutrons by atoms. Stassis, C.; 
Deckman, H.W. (Ames Lab., lowa (USA)). J. Phys., C (London); 
9: No. 12, 2241-2260(28 Jun 1976). 

The magnetic scattering of neutrons by an atom or ion pos- 
sessing both a spin and orbital magnetic moment is examined. For 
an atom in the I/sup n/ electronic configuration the magnetic scat- 
tering amplitude is determined by matrix elements of even-order 
electric and odd-order magnetic multipoles, whose order of mul- 
tipolarity k is less than or equal to 21 + 1. The calculation of the 
matrix elements of these multipoles is separated into evaluating 
radial matrix elements and matrix elements of the Racah tensors 
W/sup 0,k/ and W/sup 1,k’/, where k is an even integar less than 
or equal to 21. The calculation of the matrix elements-of these ten- 
sors is considerably simplified by selection rules based on the 
groups Sp(4l + 2), R(21 + 1), R(3) and in the case of f-electrons, 
the special group G,. It is shown that, in the case of elastic scatter- 
ing by an atom or an ion whose state is a single Russell-Saunders 
State, the magnetic scattering amplitude can be written in the con- 
ventional form piq)a/eub m/.sigma. General expressions for the 
amplitude p(q) as well as the elastic magnetic form factor are ob- 
tained. The evaluation of the coherent magnetic scattering am- 
plitude by an atom in a magnetic field is discussed, and the small-q 
approximation to the elastic magnetic scattering is considered. The 
formation is illustrated for the important case of d- and f-electrons. 
The generalization of the formalism to the case of mixed atomic 
configurations is examined in some detail. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 


15299 Problem of laser radiation dosimetry. Kirillov, A.1.; 
Naumov, A.S.; Morskov, V.F.; Torshina, N.F.; Ustinov, N.D. Sov. 
J. Quant. Electron. (Engl. Transl.); 6: No. 7, 754-758(Jul 1976). 

It is argued that there is a need for an All-Union standard 
which would include scientifically based maximum permissible 
levels of irradiation of individual organs and of human body as a 
whole. The standard should also provide a unified classification of 
all the laser equipment from the standpoint of the operational 
safety of the service personnel and describe the methods and 
means for laser radiation dosimetry. Some recommendations are 


made on the classification of the exposure criteria and methods for 
measuring the energy (power) density of laser radiation. (AIP) 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 14558, 15294 


DOSIMETRY 


15300 (AD-A—019120) The physics and dosimetry of fast 
neutrons for radiotherapy. Memorandum report. Attix, F.H.; Au- 
gust, L.S.; Shapiro, P.; Theus, R.B. (Naval Research Lab., 
Washington, D.C. (USA)). Sep 1975. 36p. (NRL-MR—3123). 
NTIS $4.00. 

The practical methods for generating fast-neutron beams for 
cancer radiotherapy are compared (DT versus D on Be). A 
general effort is made to compare and contrast the interactions 
and depth-dose patterns for gamma ray beams with those for the 
NRL fast-neutron beam of app. 14-MeV average — (35-MeV 
D* on Be). Typical instrumentation for dosimetry monitoring 
are described, and the procedure for absolute dose calibration of 
non-tissue-equivalent ionization chambers is outlined, on the basis 
of the Bragg—Gray relation. The buildup of the dose by the secon- 
dary proton field in TE first few millimeters of tissue (which gives 
rise to ‘skin-sparing’ in radiotherapy) has been measured in TE 
plastic, and the compromise of skin sparing by a of 
various materials is also shown, along with restoration of skin spar- 
ing by interposing lead foils to filter out the recoil protons. Nar- 
row-broad-beam attenuation coefficients for “Co gamma rays vs 
the NRL neutron beam are shown for a variety of materials, and 
some semi-broad-beam data for Benelex (pressed wood), Pb, and 
Fe are also included. (auth) 


15301 Boonie Gat sesteiet teaiain > 2 Geek) Soe 
dent field. Jones, T.D.; Dillman, L.T. (Oak Rid; ational Lab., 
Tenn. (USA)). Health Phys.; 30: No. 2, 167-171(Feb 1976). 

For Monte Carlo simulated irradiation of any detector hav- 
ing a nonvanishing volume, immersed in a spatially dependent field 
of radiation, points of incidence or irradiating particles may be 
determined and then be either accepted or rejected according to 
the evaluation of a probabilistic model. The model could be based 
on either the differential arc method or the projected area method 
discussed in this paper. These two sampling algorithms were 
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developed in order to approximate precisely experimental irradia- 
tion conditions for purposes of computer simulated irradiation. In 
addition, direction cosines describing the paths of travel of parti- 
cles incident from any spatially dependent source field may be as- 
signed according to a sampling algorithm applicable to any analyti- 
cally defined isotimic surface aon the partial derivatives exist 
and are continuous. 


15302 Frequency of occurrence of various nuclear reactions 
when fast neutrons (appro: -less-thanSO MeV) pass through 
tissue-equivalent material. Alsmiller, R.G. Jr.; Barish, J. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). -Med. 
Phys.; 3: No. 6, 418-421(Nov 1976). 

Calculated results are presented for the frequency with 
which various partial nuclear reaction cross sections are utilized 
when fast neutrons (approximately-less-thanSO MeV) are trans- 
ported through a tissue-equivalent phantom to obtain an indication 
of which cross sections are of most importance for radiotherapy 
—- and are therefore in need of experimental verification. 
(AIP) 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 15339 


15303 (AD-A—025489) Solid state research, 1975:4. Quar- 
terly technical summary report, 1 Aug—31 Oct 1975. McWhorter, 
A.L. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 15 Nov 1975. Contract F19628-76-C-0002. 78p. NTIS 
$5.00. 

See also report dated 17 Apr 75, AD-A—009848. 

The topics covered are Solid State Device Research, Quan- 
tum Electronics, Materials Research, Microelectronics, and Sur- 
face-Wave Technology. (GRA) 


15304 (BNL—21496) Incommensurate structural phase trans- 
formations. Axe, J.D. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 25p. (CONF-760601—8). 
Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

Some of the most interesting structural phase transforma- 
tions under current study involve modes of atomic displacement 
that are incommensurate with the underlying lattice. In some 
cases, these transformations are driven by Fermi surface instabili- 
ties that also produce electronic charge density waves and soft 
phonon modes due to dielectric screening singularities. The 
periodic potential of the underlying lattice causes complex non- 
sinusoidal distortions of the condensed displacement waves, and 
may lead to subsequent transformations which ‘‘lock in’’ the 
period of the displacements with that of the lattice. Recent 
neutron scattering studies bearing on both static and dynamic 
ye of incommensurate structural instabilities will be reviewed. 
42 refs. 


15305 (LA-UR—76-1549) Hyperscaling in the Ising model. 
Baker, G.A. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-Eng-36. 9p. (CONF-760922—1). Dep. 
NTIS $3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

The high temperature series expansions relevant to the 
hyperscaling relation A = '/,(dv + y) are extended and reex- 
amined. Hyperscaling is found to hold in 2 dimensions as expected, 
but fails in 3 and 4 dimensions. The triviality of hyperstrong- 
coupling, Euclidean, Boson, phi‘ field theory follows. 


15306 (LA-UR—76-1671) Exact theory of magnetic cooling 
for a system which obeys the third law. Bonner, J.C.; Johnson, J.D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-Eng-36. 8p. (CONF-760922—4). Dep. NTIS $3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

An exact solution has been developed for a reasonably 
realistic magnetic model known to obey the third law. Results in- 
dicate that 1-D systems are actually more efficient coolers than 3- 
D systems and that adiabatic demagnetization of an antiferromag- 
net down to the (upper) critical field is a very powerful cooling 
process. 


15307: (SAND—76-5603) Soft mode : SbSI and rare 
earth pentaphosphates. Peercy, P.S. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract AT(29-1)-789. 42p. (CONF- 
760911—1). Dep. NTIS $3.50. 





1594 ERDA ENERGY RESEARCH ABSTRACTS 


From 5. international conference on Raman spectroscopy; 
Freiburg, German, Federal Republic of (F.R. Germany) (2 Sep 
1976). 

The pressure and temperature dependences of inelastic light 
scattering were investigated in SbSI and Na).;La, .,P,O,,. SbSI ex- 
hibits a tricritical point at p/sub t/ = 1.4 kbar and T/sub t/ approxi- 
mately equal to 235°K, and the behavior of the soft mode is 
discussed in terms of mean-field theory. In Ndy.,;La».,P,;O,,, the soft 
mode is Raman-active in both phases and a strong interaction is 
observed between the soft mode and an acoustic mode. 


15308 (AEC-tr—7297/7) Ukrainian Physics Journal. Transla- 
tion of Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 7, (Jul 1971). 225p. 
(TT—72-52017/07). Dep. NTIS $7.75. 

A cover-to-cover translation into English of the July 1971, 
issue of the Ukrainian Physics Journal (Ukrainskii Fizicheskii 
Zhurnal, Vol. 16, No. 7) is given. The bulk of the issue is on solid 
state physics, but there are also articles on high-energy, nuclear, 
and dionean physics. Items within the subject scope of NSA were 
cited therein from the original-language publication. (RWR) 


15309 Saturation behavior of inhomogeneously broadened EPR 
lines detected with magnetic field modulation. Bowman, M.K.; 
Hase, H.; Kevan, L. (Wayne State Univ., Detroit). Contract E(11- 
1)-2086. J. Magn. Resonance; 22: 23-32(1976). 

The microwave power saturation behavior of an_in- 
homogeneously broadened electron paramagnetic resonance line 
with detection at the second harmonic of the magnetic field modu- 
lation frequency under slow-passage conditions has been derived. 
The saturation curves for the PO,~? radical have been measured 
for the zeroth, first, and second harmonic EPR signals and can be 
described adequately by the theoretical treatment. Finally, some of 
the limitations of progressive saturation methods are discussed. 


15310 Particle motions in superionic conductors. Rahman, A. 
(Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 65: No. 11, 4845-4848(1 Dec 1976). 

The motion of ions in Ca?*F,~ has been studied by molecu- 
lar dynamics. The results show that, at 2.525 g cm™* and 1590 K, 
the F~’s have a constant of self-diffusion of 2.6 x 10-5 cm? sec™' 
and the Ca?*'s form a stable lattice. It is found that half of the F~'s 
occupy the octahedral sites of the fcc Ca** lattice. The details of 
the self-diffusion process is analyzed showing the presence of a 
wave-vector dependent long relaxation time in the decay of 
<exp(ikxu(t) >, which is the Fourier transform of the displace- 
ment u(t) of the F~ ions. (AIP) 


15311 General relationship between concentration derivatives 
and correlation functions for alloys. Medina, R.A.; Garland, J.W. 
(Solid State Division, Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Phys. Rev., B; 14: No. 11, 5060-5064(1 Dec 
1976). 

A general relationship is derived between the concentration 
derivative of any ensemble-averaged quantity and the correlation 
function of that quantity with fluctuations in the concentration. 
This relationship is then used to obtain general formulas for the 
concentration derivatives of the magnetization M (kappa-arrow- 
right), and of the Warren short-range order parameters, a (R), for 
the case of binary substitutional alloys. The use of these formulas 
in the analysis of diffuse elastic neutron-scattering data and the 
analysis of the effects of short-range order is discussed briefly. 
(AIP) 


15312 Effect of quadratic electron-phonon interaction on band 
shapes. Bieg, K.W.; Drickamer, H.G. (School of Chemical 
Sciences, University of Illinois at Urbana-Champaign, Urbana, Il- 
linois 61801). J. Appl. Phys.; 48: No. 1, 426(Jan 1977). 

A series of empirical relationships have been presented 
between the measured asymmetry of an optical absorption or emis- 
sion, peak and the configuration coordinate parameters which 
define the excitation. In this paper we show that these parameters 
can be derived with no need for empiricism. (AIP) 


SUPERCONDUCTIVITY 


15313 (AD-A—025445) Superconductivity: a changing R and 
D scene in Germany. Hein, R.A. (Office of Naval Research (USA). 
London Branch Office). 12 May 1976. 14p. (ONRL-R—4-76). 
NTIS $3.50. 

Most of the German research and development associated 
with superconductivity -is centered at the Institut fuer Experimental 
Kernphysiks at the Kernforschungszentrum in Karlsruhe and at 
Siemens AG Research Laboratories in Erlangen with some basic 

hysics and materials studies at various universities and institutes. 
Is report discusses the present status of research and develop- 
ment in superconductivity and remarks on the history, personnel, 
and outlook of the various programs in these German installations. 
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15314 (IS—4017) NEDR: a computer ram for calculating 
ac losses in a type-II superconductor with a field-dependent surface 
barrier. Rouze, N.C.; Clem, J.R. (Ames Lab., lowa (USA)). Aug 
1976. Contract W-7405-ENG-82. 48p. Dep. NTIS $4.00. 

A computer program ‘’NEDR"’ which calculates low- 
frequency ac losses in a type-II superconductor with a field-depen- 
dent surface barrier, is presented and described. Numerous quanti- 
ties associated with the losses can be calculated, including the 
magnetic field and flux density profiles, the surface, bulk-pinning, 
and bulk-annihilation contributions to the losses, the spatial depen- 
dence of the bulk losses, and the net ——- loss per cycle. The 
program is constructed such that the critical current density J/sub 
c/, field H/sub eq/, the critical entry field H/sub en/, and the criti- 
cal exit field H/sub ex/ as functions of the flux density B are writ- 
ten as subprogram functions and may be easily changed for dif- 
ferent models. 


15315 Effects of impurities on the nonuniform state in layered 
superconductors. Bulaevskii, L.N.; Guseinov, A.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 2: No. 3, 140-142(Mar 1976). 

The possibility of the existence of a nonuniform state is in- 
vestigated, and the nature of the phase transition is determined in 
layered superconductors with Josephson-like interlayer coupling as 
a function of sample purity and temperature for a field parallel to 
the layers. The dependence of the upper critical field H/sub 
K/.(parallel) on temperature and electron mean free path within 
the layers is obtained. At temperatures T<0.55 T/sub c/, it is 
shown that depending on the purity of the superconductor and the 
temperature, either a second-order phase transition into a nonu- 
niform superconducting state or a first-order transition into a 
uniform superconducting state is observed in layered superconduc- 
tors with Josephson interlayer coupling for a field parallel to the 
layers. (AIP) 


15316 Phenomenological approach to nonlinear transient 
phenomena in superconductors. Kupriyanov, M.Y.; Likharev, K.K. 
(Institute of Radio Engineering, Electronics, and Automation, 
Moscow). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 7, 1133- 
1137(Jul 1976). 

A simple generalization of the Ginzburg-Landau equations 
to the transient case is used in a calculation of the characteristics 
of nonlinear transient phenomena as a function of a single parame- 
ter of these equations U, defined as the ratio of the relaxation time 
of the order parameter to the relaxation time of the current. 
Graphs are given for the determination of U from experimentally 
found quantities. The experimental data on homogeneous relaxa- 
tion of the order parameter A are used to show that Uapproxi- 
mately-greater-than200. The data on the processes in which A va- 
ries over distances of the order of € (such as motion of vortices in 
superconductors, fluctuations, current-voltage characteristic of a S- 
N boundary) give the value U=12. It is concluded that in describ- 
ing the processes in which A varies over distances ~€, the correct 
microscopic theory should give the same values of the quantities as 
those found by calculation involving simple generalization of the 
Ginzburg-Landau equations to a transient case with the parameter 
U=12. In the absence of a rigorous theory of transient processes at 
temperatures Tapproximately-less-thanT/sub c/ it is possible to use 
the system of equations derived in the present paper with U=12. 
These equations are employed to estimate the influence of motion 
of magnetic flux quanta frozen in the walls of a superconducting 
resonator on the resonator Q factor. (AIP) 


15317 Electron-hole su uctor in electromagnetic fields. 
Lozovik, Y.E.; Yudson, V.I. (Institute of Spectroscopy, Academy 
of Sciences of the USSR, Moscow). Sov. Phys. - Solid State (Engl. 
Transl.); 18: No. 7, 1142-1144(Jul 1976). 

The linear response to an electromagnetic field is calculated 
for systems with a new type of superconductivity due to pairing of 
spatially separated electrons and holes (electron-hole superconduc- 
tors). It is shown that diamagnetic currents arise in electron-hole 
superconductors (as in ordinary superconductors). The following 
system is chosen: a degenerate hole superconductor A, an insulator 
layer of thickness D, a degenerate electron superconductor B, and 
currents j in the films A and B flowing in opposite directions. The 
system is situated in a magnetic field H which is parallel to the 
films, and equal to ne?D H/(m/sub e/+m/sub h/) c (n is the surface 
density of electrons and holes, m/sub e/ and m/sub h/ are their ef- 
fective masses). The absorption of electromagnetic waves in the 
system is calculated. This has a threshold anomaly at a frequency 
w=2A (A is a gap in the spectrum of the system caused by elec- 
tron-hole pairing). Methods are discussed for detecting electron- 
hole superconductivity. (AIP) 


15318 Long superconducting film in resistive state subjected to 
a low-intensity microwave field. Kashchei, V.A.; Shklovskii, V.A. 
(Physicotechnical Institute, Academy of Sciences of the Ukrainian 
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SSR, Khar’kov). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 7, 
1216-1217(Jul 1976). 

It is shown that electron overheating provides an explana- 
tion for the experimentally observed dependence of the second 
critical current of superconducting films on the absorbed 
microwave power. (AIP) (AIP) 


GENERAL THEORY 


15319 Relaxation in superconductors. Bar'yakhtar, V.G.; 
Seminozhenko, V.P. (AN Ukrainskoj SSR, Donetsk. Fiziko-Tekh- 
nicheskij Inst.). pp 525-528 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

While considering kinetic equations, the authors proceed 
from a Hamiltonian which describes the electron-phonon interac- 
tion. On the basis of the obtained kinetic equations for quasi-parti- 
cle and phonon distribution functions, the equations concerning 
relaxation of thermodynamic parameters are examined. A problem 
has been considered on the time evolution of a small initial pertur- 
bation of the energy gap. 


15320 Inhomogeneous Type-II superconductor at high fields 
and superconducting nuclei above H/sub c2/. Brandt, E.H. (Max- 
Planck-Institut fuer Metallforschung, Stuttgart (F.R. Germany). 
Inst. fuer Physik). pp 493-496 of In Low temperature physics. Vol. 
2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

It is shown how the free energy F of a superconductor con- 
taining inhomogeneities of arbitary shape and size (even<d) may 
be calculated near H/sub C2/. For fields above H/sub C2/solutions 
may exist corresponding to localized superconducting nuclei; 
similar to the surface sheath solution. Such nuclei may appear 
around even small inhomogeneities. This is shown for three ele- 
mentary models. 


15321 Quasiparticle recombination and 24-ph trapping in 
superconducting tunneling junctions. Eisenmenger, W.; Lassmann, 
K.; Trumpp, H.J.; Krauss, R. (Stuttgart Univ. (TH) (F.R. Ger- 
many). 3. Physikalisches Inst.). pp 529-532 of In Low temperature 
physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

A geometrical-acoustic model of phonon reabsorption and 
emission during recombination has been developed, taking into ac- 
count different phonon modes, mode conversion, the angle dis- 
tribution of phonon transmission into the substrate across the film 
boundaries and also the possibility of phonon bulk losses in the su- 
perconducting film. As a function of the film thickness d three 
characteristic ranges are found: Range | with film thickness d 
small compared to the reabsorption mean free path A. Range 2 
with d larger that A and dominating boundary losses and Range 3, 
also with d exceeding A but with dominating bulk losses. 


15322 Acoustoelectric and thermoelectric phenomena in super- 
conductors. Gal'perin, Y.M.; Gurevich, V.L.; Kozub, V.I.; loffe, 
A.F. (AN SSSR, Leningrad. Fiziko-Tekhnicheskij Inst.). pp 509- 
512 of In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, 
M. (eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The purpose of the paper is to discuss two types of trans- 
port phenomena in superconductors, the thermoelectric and 
acoustoelectric ones, and to compare them with the corresponding 
phenomena in normal metals. 


15323 Thermoelectric effects in superconductors and ther- 
momechanical effect in Ginzburg, V.L.; 
Zharkov, G.F. (AN SSSR, Moscow. Fizicheskij Inst.). pp 05-508 
of In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The authors determine the magnitude of thermoelectric ef- 
fects in nonhomogeneous isotropic and i ic, and 

neous anisotropic superconductors. They suggest that the 
circulatory ther hanical effect in superfluids could be ob- 
served. 
15324 Su and Peierls instability in coupled 
linear chain Horovitz, B.; Birnboim, A. (Hebrew Univ., 
Jerusalem (Israel)). pp 97-100 of In Low temperature physics. 
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Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Quasi-one-dimensional (1d) conducting systems may 
become either insulators or superconductors at ew temperatures. 
In the present work the competition between these instabilities is 
examined in the case of large interchain coupling, so that mean 
field (MF) calculations are valid. 


15325 Flux-flow resistance of paramagnetically-limited Type-II 
superconductors. Kim, K.S.; Kim, Y.B. (University of Southern 
California, Los Angeles (USA). Dept. of Physics). pp 473-376 of 
In Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. 
(eds.). Amsterdam, The Netherlands; North-Holland (1975). 
From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 
The purpose of the study was to investigate the nature of 
the transition to the normal state in paramagnetically limited su- 
rconductors and to provide a detailed comparison of the flux- 
iow data with Maki’s (1968) dynamic microscopic theory. 


15326 Calculations of the thermal conductivity in the mixed 

state of a dirty superconductor. Watts-Tobin, R.J.; Imai, S. 

(Lancaster Univ. (UK)). pp 175-178 of In Low temperature 
Ihysics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The 
etherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Calculations of the electronic contribution to the thermal 
conductivity in two different geometries are reported. In the lon- 
gitudinal geometry, the temperature gradient is parallel to the mag- 
netic flux, and is uniform throughout the specimen. The conduc- 
tivity of the specimen is given by the spatial average of the local 
conductivity. In the transverse geometry the temperature distribu- 
tion is determined by numerical integration of the continuity equa- 


* tion. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 14048, 14064, 14065, 14066, 
14091, 14092, 14093, 14094, 14095, 14096, 14097, 14099, 
14122, 14123, 14124, 14127, 14128, 14129, 14131, 14132, 
14133, 14134, 14135, 14136, 14137, 14138, 14139, 14140, 
14141, 14142, 14143, 14144, 14145, 14146, 14147, 14148, 
14149, 14150, 14151, 14152, 14153, 14154, 14155, 14156, 
14157, 14158, 14159, 14160, 14161, 14162, 14163, 14164, 
14165, 14166, 14167, 14173, 14175, 14176, 14177, 14181, 
14182, 14202, 14203, 14204, 14205, 14206, 14243, 14250, 
14252, 14258, 14263, 14276, 14277, 14280 


15327 (AD-A—018128) Experimental hysteretic loss for a se- 
ries of su ting filamentary NbTi wires and a field depen- 
dent critical state model. Final technical report 2 Oct 1972—31 Dec 
1974. Ohmer, M.C.; Wollan, J.J.; Lawson, L.O. (Air Force Materi- 
als Lab., Wright-Patterson AFB, Ohio (USA)). Jul 1975. 129p. 
(AFML-TR—75-10). NTIS $6.00. 

This report summarizes the Air Force superconducting wire 
applications, the goals of future superconducting materials 
development, the state of the art theories of ac loss in supercon- 
ductors, and the results of hysteretic loss measurements on a series 
of nicbium—titanium multifilamentary wires. Expressions were 
developed for magnetization and hysteretic loss for half cycle and 
full cycle for rod geometries for a critical state model with critical 
current inversely proportional to field. Bulk effects with surface 
like character are discussed along with surface shielding fields and 
the demagnetizing factor. The loss expressions of various models 
are compared to experimental loss. Universal loss curves con- 
structed from experimental loss curves by appropriate normaliza- 
tion are obtained and used to predict loss accurately. (GRA) 


15328 Pressure-induced lattice in fcc lanthanum at 
low temperature. Balster, H.; Wittig, J. (Kernforschungsanlage 
Juelich G.m.b.H. (F.R. Germany). Inst. fuer Festkoerper- 
forschung). pp 109-112 of In Low temperature physics. Vol. 2. 
Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Netherlands; 
North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Strong anomalies have been discovered in the pressure de- 
pendence the superconducting T/sub c/ for lanthanum. The 
most inent one is a sudden decrease of the slope dT/sub c//dp 
by a factor of 4 at 53 kbar. T/sub c/ itself shows no discontinuity. 
With higher re, T/sub c/ first steepens and, eventually, satu- 
rates at 12.9 K around 200 kbar. The residual resistance shows a 
sharp maximum at 53 kbar. 
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15329 Influence of a dc component on the ac losses of filamen- 
tary superconductors and superconducting coils. Kwasnitza, K. 
(Eidgenoessische Technische Hochschule, Zurich (Switzerland)). 

445-448 of In Low temperature physics. Vol. 2. Krusius, M.; 
Vuorio M. (eds.). Amsterdam, The Netherlands; North- Holland 
(1975 

ae 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

Results are reported of some experimental and theoretical 
investigations on the dependence of the ac losses of a filamentary 
superconductor on a dc field component B/sub s/, when the con- 
ductor is exposed to a magnetic induction B = B/sub s/+B,sinat. 
Frequencies are restricted to those where matrix losses are negligi- 
ble compared to the hysteresis losses in the filaments. 


15330 Critical magnetic fields in type-I superconducting films. 
Rogani, A.; Tabet, E. (Istituto Superiore di Sanita, Rome (Italy). 
Laboratori di Fisica). pp 125-128 of In Low temperature physics. 
Vol. 2. Krusius, M.; Vuorio, M. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The Ginzburg—Landau equations are solved for d >= 
xi(T), where d is the film thickness and xi(T) is the coherence 
length, so that the parallel critical fields for type-I superconducting 
films can be calculated. Finally, a comparison is given between the 
theoretical values for H/sub cF/, as a function of temperature and 
specimen thickness, and the existing experimental data in the inter- 
mediate thickness range. 


15331 Paramagnetic effect in Type-I superconductors. Rothen, 
F.; Lievre, C. (Lausanne Univ. (Switzerland)). pp 153-155 of In 
Low temperature physics. Vol. 2. Krusius, M.; Vuorio, M. (eds.). 
Amsterdam, The Netherlands; North-Holland (1975). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland (14 Aug 1975). 

The paramagnetic effect in superconductors was first ob- 
served by Steiner and Schoeneck in 1943. This effect takes place 
.in a cylindrical wire if superconductivity is destroyed by a current, 
J, in the presence of a magnetic field, He, parallel to the axis; one 
notes that the average longitudinal magnetic induction inside the 
wire can greatly exceed He. An attempt is made to compute the 
maximal value of the longitudinal magnetic permeability of the 
current-carrying wire. 


15332 Resistance current states and the nonstationary proper- 
ties of superconducting channels. Galaiko, V.P.; Dmitriev, V.M.; 
Churilov, G.E. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. 
Phys. (Engl. Transl.); 2: No. 3, 148-158(Mar 1976). 

An experimental and theoretical investigation of the super- 
critical current states in narrow superconducting films has been 
conducted near T/sub c/. New physical aspects of superconductivi- 
ty associated with the formation of superconducting nuclei for 
electric fields in the films that are less than the critical field E/sub 
c,/, and also with the development of a microscopic ‘’phase’’ 
stratification structure, are discussed. Features on the current-volt- 
age characteristics of films that are associated with the stratifica- 
tion structure, its motion, and with oscillation of the electric 
— on specimens of finite length have been investigated. 
(AIP) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 15279, 15340 


15333 (LBL—5333) Correlation e ents and the non- 
validity of ordinary ideas about the physical world. Stapp, H.P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 9 
Jul 1976. Contract W.7408-ENG-48. 8p. Dep. NTIS $3.50. 

It is shown that the predictions of quantum theory in certain 
correlations experiments are incompatible with ordinary ideas 
about the physical world. In particular the following theorem is 
proved: Consider situations involving two experimenters, one 
working in each of two space-like separated regions. Suppose each 
is apparently free to choose to perform in his region one of two al- 
ternative experiments. Assume that the results that would be ob- 
tained in each of the alternative cases conform to the statistical 
predictions of quantum theory. Then the experimental results in 
one region must, in some cases, depend on which experiment is 
performed in the space-like separated region. This theorem is akin 
to a theorem of J. S. Bell. However, Bell’s theorem refers to hid- 
den-variables, which may not exist in nature, whereas the present 
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theorem deals_ directly with connections between the 
(macroscopic) results of possible measurements and physical varia- 
bles subject to the control of experimenters. 


RELATIVITY AND GRAVITATION 


15334 (N—75-22974) Gravitational clock: a proposed experi- 
ment for the measurement of the gravitational constant G. Smalley, 
L.L. (National Aeronautics and Space Administration, Huntsville, 
Ala. (USA). George C. Marshall Space Flight Center). 23 Jan 
1975. 36p. (NASA-TM-X—64920). NTIS $3.75. 

The increased importance and the fundamental significance 
of accurately measuring the gravitational constant, G, are 
discussed along with recent or proposed experimental measure- 
ments of G. The method of using mutually gravitating bodies in the 
clock mode in a drag-free satellite is described. A satellite experi- 
ment consisting of the flat-plate spherical mass oscillator proposed 
combines the mathematical and experimental conveniences most 
simply. It is estimated that accuracies of | part in 1,000,000 are 
easily obtainable by careful fabrication of parts. The use of 
cryogenic techniques, thin films, and superconductors allows in- 
creased accuracies of two or three orders of magnitude or better. 
These measurements can be increased to the level of | part in 10’, 
at which time-variations, and other variations, in G can be ob- 
served. (GRA) 


15335 (N—76-13994) Theoretical frameworks for testing 
relativistic gravity. 5. Post-Newtonian limit of Rosen's theory. Lee, 
D.L.; Caves, C.M.; Ni, W.T.; Will, C.M. (California Inst. of Tech., 
Pasadena (USA)). Oct 1975. Contracts NGR-05-002-256;NGR-27- 
001-035. 1 lp. (NASA-CR—145849; OAP—427). NTIS $3.50. 
The post-Newtonian limit of Rosen’s theory of gravity was 
evaluated, and was shown to be identical to that of general relativi- 
ty, except for the parametrized post-Newtonian (PPN) parameter 
alpha2 (which is related to the difference in propagation speeds 
for gravitational and electromagnetic waves). Both the value of 
alpha2 and the value of the Newtonian gravitational constant de- 
pend on the present cosmological structure of the universe. If the 
cosmological structure has a specific (but presumably special) 
form, the Newtonian gravitational constant assumes its current 
value, alpha 2 is zero, the post-Newtonian limit of Rosen's theory 
is identical to that of general relativity, and standard solar system 
experiments cannot distinguish between the two theories. (auth) 


ACOUSTICS 


15336 Lateralization of complex waveforms: Effects of fine 
structure, amplitude, and duration. Nuetzel, J.M.; Hafter, E.R. 
(Department of Psychology, University of California, Berkeley, 
California 94720). J. Acoust. Soc. Am.; 60: No. 6, 1339-1346(Dec 
1976). 

In recent years there has been an increased interest in the 
use of interaural time as a cue for lateralization at high frequen- 
cies. Our study examines this question using AM complexes with 
carriers of 1800, 2400, 3000, 3600, 3900, 4200, and 4500 Hz, 
modulated at 300 Hz and interaurally delayed. The findings in- 
dicate that (a) the ability to lateralize these stimuli does not de- 
pend on low-frequency distortion, since this ability remains despite 
the presence of intense low-frequency masking; (b) the task is 
easier when the entire waveform, rather than just the modulation 
envelope, is delayed, though this difference seems to decline with 
practice; (c) the effects of stimulus amplitude and duration on the 
detection of interaural time differences are reminiscent of those 
observed with pure tones, although ongoing time differences may 
be more fully utilized with AM signals; and (d) lateralization 
declines with interaural carrier frequency discrepancy. We were 
unable to obtain lateralization of AM complexes at one ear against 
pure tones (at the modulation frequency) at the other. This 
strengthens the argument that all stimulus information used is car- 
ried in high-frequency channels. (AIP) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


15337 Critical growth and saturation effects in order-parame- 
ter fluctuations with two time scales. Murata, K.K. (Sandia Labora- 
tories, Albuquerque, New Mexico 87115). Phys. Rev. Lett.; 37: 
No. 21, 1400-1403(22 Nov 1976). 

Through Callan-Symanzik methods, the individual suscepti- 
bilities for the slow and fast co nents of an order parameter 
with two time scales are derived above T/sub c/. For one-com- 
ponent fluids, a new expression for the Landau-Placek intensity 
ratio is found. (AIP) 





MAR. 31, 1977 


ELECTRICITY AND MAGNETISM 


15338 (GEPP—264) Vacuum arc anode phenomena. Miller, 
H.C. (General Electric Co., St. Petersburg, Fla. (USA). Neutron 
Devices t.). 3 Nov 1976. Contract EY-76-C-04-0656. 43p. 
Dep. NTIS $4.00. 

A brief review of anode phenomena in vacuum arcs is 
presented. Discussed in succession are: the tiansition of the arc 
into the anode spot mode; the temperature of the anode before, 
during and after the anode spot forms; and anode ions. Charac- 
teristically the anode spot has a temperature of the order of the at- 
mospheric boiling point of the anode material and is a copious 
source of vapor and energetic ions. The dominant mechanism con- 
trolling the transition of the vacuum arc into the anode spot mode 
appears to depend upon the electrode geometry, the electrode 
material, and the current waveform of the particular vacuum arc 
being considered. Either magnetic constriction in the gap plasma 
or gross anode melting can trigger the transition; indeed, a com- 
bination of the two is a common cause of anode spot formation. 


15339 Theory of spin waves in strongly anisotropic magnets. 
Lindgard, P.; Cooke, J.F. (Physics nt, A.E.C. Riso, 4000 
a Denmark). Phys. Rev., B; 14: No. 11, 5056-5059(1 Dec 

A new infinite-order perturbation approach to the theory of 
spin waves in strongly anisotropic magnets is introduced. The 
system is transformed into one with effective two-ion anisotropy 
and considerably reduced ground-state corrections. A general ex- 
pression for the spin-wave energy, valid to any order, is given in 
terms of a renormalized exchange interaction and two anisotropy 
parameters. The relation between them and the fundamental 
parameters is given explicitly to second order. (AIP) 


MATHEMATICAL PHYSICS 


15340 Morphogenesis of sliced N-soliton solutions. Bart, G.R. 
(Mayfair College, Chicago, Illinois 60630); Fenster, S. (Argonne 
National Lab., Ill. (USA)). Nucl. Phys., B; 102: No. 3, 525-536(19 
Jan 1976). 

Consider an instantaneous severing interaction which at t = 
t/sub s/ transforms a given N-soliton solution q°® into two new solu- 
tions, q/sub L/ and q/sup R/, with discontinuous initial conditions 
at t = t/sub s/ such that q/sup L/(q/sup R/) is equal to q® to the 
left (right) of the severing point x/sub s/ and vanishes to the right 
(left) of x/sub s/. The soliton content of q/sup L/ and q/sup R/ is 
studied in the context of the cubic Schroedinger equation and the 
sine-Gordon equation by solving the direct scattering problem. It is 
shown that the motion constants C/sub n/, n=1,2,..., are related by 
C/sub n/* = C/sub n//sup L/-C/sub n//sup R*/. Furthermore, if q® 
contains N solitons and no contribution from the continuous spec- 
trum, then q/sup L/(q/sup R/) contains N/sup L/(N/sup R/) 
solitons with 0 <= N/sup L/, N/sup R/ <= N and N/sup L/ + 
N/sup R/ = N. The slicing puts a soliton into q/sup L/ or q/sup R/, 

ively, as the slicing point x/sub s/ is taken to the right or 
left of the soliton’s ‘center’ at t = t/sub s/. 


15341 Error functienal expansion for N-dimensional quadra- 
ture with an in function singular at a point. Lyness, J.N. 
Math. Comput.; 30: No. 133, 1-23(Jan 1976). 

Let If be the integral of f(x) over an N-dimensional hyper- 
cube and Q/sup (m)/f be the approximation to If obtained by sub- 
dividing the hypercube into m/sup N/ equal subhypercubes and ap- 
plying the same quadrature rule Q to each. In order to extrapolate 
efficiently for If on the basis of several different approximations 
Q/sup (m/sub i/)/f, it is necessary to know the form of the error 
functional Q/sup (m)/f-If as an expansion in m. When f(x) has a 
singularity, the conventional form (with inverse even powers of m) 
is not usually valid. The expansion in the case in which f(x) has 
the form f(x) = r/sup a/phi(theta)h(r)g(x), a>-N, the only singu- 
larity being at the origin, a vertex of the unit hypercube of integra- 
tion is derived. Here (r, theta) represents the hyperspherical coor- 
dinates of (x). It is shown that for this integrand the error function 
expansion includes only terms A/sub a+N-+t//m/sup a+N-+t/,B/sub 
t//m/sup t/, C/sub a+N-+t/In m/m/sup a+N-++/, t = 1,2,.... The coef- 
ficients depend only on the integrand function f(x) and the 
quadrature rule Q. For several easily recognizable classes of in- 
tegrand function and for most familiar quadrature rules some of 
these coefficients are zero. An expansion for the error 
functional with integrand function F(x) = In r(x) is also derived. 


CONTROLLED THERMONUCLEAR RESEARCH 


CONTROLLED THERMONUCLEAR 
RESEARCH 


15342 (NTIS/PS—75/850) Nuclear fusion (a bibliography with 
abstracts). Report for 1971—Sep 1975. Grooms, D.W. (Nati 
Technical Information Service, Springfield, Va. (USA)). Dec 1975. 
144p. NTIS $25.00. 

Supersedes NTIS/PS—75/131. 

The bibliography cites research on the initiation of ther- 
monuclear reactions by the control of high temperature plasmas. 
Included are studies on MHD and various fusion devices; e.g., Stel- 
larators, Tokamaks, Elmax, and magnetic mirrors. Excludes studies 
sponsored solely by ERDA. (Contains 139 abstracts). (GRA) 


15343 Summary of the third Varenna conference. Chu, T.K. 
(Princeton Univ., NJ). pp 266-267 of In Symposium on plasma 
heating in toroidal devices. Milan; Consiglio Nazionale delle 
Rosales (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

A conceptual review of toroidal and linear devices, some 
deficiencies in RF heating, the theory of radio-frequency wave 
— and the theory of neutral-beam injection is given. 

phasis is placed on the coupling structure of lower hybrid 
resonance in toroidal devices. The effects of advances in turbulent 
heating, compression, neutral-beam injection, and RF heating on 
several supplementary heating schemes are assessed. 


15344 Comments on ‘Generalized criterion for feasibility of 
controlled fusion and its application to nonideal D-D systems’’. 
Chen, F.F.; Dawson, J.M.; Fried, B.D.; Furth, H.P.; Rosenbluth, 
M.N. (University of California, Los Angeles, California 90024). J. 
Appl. Phys.; 48: No. 1, 415-417(Jan 1977). 

The criticism of Lawson's ntau criterion in a recent paper is 
based on a misunderstanding of conventional definitions of the 
confinement time tau. In attempting to ‘’generalize’’ the Lawson 
criterion, the authors introduce errors of physics that lead them to 
draw incorrect conclusions about the feasibility of controlled fu- 
sion and the relative advantages of various reactor concepts. (AIP) 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 15128, 15308 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 15453, 15500, 15595 


(AD-A—011685) Dense plasma heating and radiation 
generation. Interim scientific . Kristiansen, M.; Hagler, M.O. 
(Texas Tech Univ., Lubbock (USA). Dept. of Electrical Engineer- 
ing). 31 Dec 1974. 5O0p. (SR—1). NTIS $3.75. 

The investigations under this grant consist of three parts: 
CO, laser heating of dense preformed plasmas, interaction of a 
dense hot plasma with a small solid pellet, and pulsed power 
systems and technology. The laser plasma heating experiment has 
demonstrated both beam guiding by the plasma and plasma heating 
by the beam. These results will be useful in heating plasmas for 
radiation generation. Experiments have shown that the pellet- 
plasma interaction can be enhanced by irradiating the pellet with a 
laser shortly before the interaction begins. This result is relevant to 
improving the efficiency with which the energy in a hot dense 
plasma can be converted to radiation. The pellet-plasma interac- 
tion effort also includes several sub-investigations related to pulsed 
power technology development. (GRA) 


(AD-A—015921) Laser-produced and radia- 
tion sources. Final report, 1 Jul 1972—30 Jun 1975. Lax, B.; Hal- 
verson, W.; Cohn, D.R. (Massachusetts Inst. of Tech., Cambridge 
(USA). Francis Bitter National Magnet Lab.). Aug 1975. Contract 
F44620-72-C-0090. 52p. NTIS $4.25. 

An experimental and theoretical study of CO, Laser-in- 
duced gas breakdown, laser heating of magnetically confined 
ma, and emission of soft x-rays from laser-heated plasma has 

n performed. Demonstrations were made of the roles of elec- 
tron diffusion, pulse time, and inelastic losses in laser-induced gas 

. The phenomenon of CO, laser beam self-trapping and 
associated plasma dynamics were studied. High-Z plasma impuri- 
ties and magnetic field were shown to increase the heating and soft 
x-ray emission from CO, laser-heated plasmas. (GRA) 


15347 (AD-A—025376) Results from the Triton electron 
beam-plasma_ interaction experiment. Memorandum report. 
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Hammer, D.A.; Gerber, K.A.; Dove, W.F. (Naval Research Lab., 
Washington, D.C. (USA)). May 1976. 28p. (NRL-MR—3258). 
NTIS $4.00. 

A 1-MeV, 40-80-kA, 60-ns electron beam was injected into 
a 2x 10" cm’, cool (T/sub e/ = T/sub i/ = 3 eV), 4-m-long theta 
pinch plasma. Local time-dependent magnetic-probe measurements 
were made across a plasma diameter, including within the beam 
channel, and measurements of the plasma electron density and 
velocity distribution function within the beam channel were made 
by Thomson scattering before, during, and after beam injection. 
With a beam cross-sectional area of 40 sq cm, the beam-to-plasma 
density ratio was < 0.001, and the interaction was weak, with 
beam-energy coupling to the plasma of approximately equal to or 
less than 1% per meter. Nevertheless, the observed heating rate 
was too large to be explained on the basis of classical. collisional 
processes. Scattering and magnetic diagnostics gave heating rates 
and coupling efficiencies which disagree by as much as a factor of 
2. Net current density within the beam-plasma interaction region 
was higher than predicted by return-current theory. (GRA) 


(AD-A—025498) A study of x-ray emission from laser 

plasma. Final report, 4 Apr 1973—31 Mar 1974. Manley, 

O.P.; Waltz, R.E. (Visidyne, Inc., Burlington, Mass. (USA)). 26 

Mar 1974. Contract DNA001-73-C-0177. 44p. (VI—231). NTIS 
$4.00. 

This document is a final report on the investigation of laser- 
plasma interactions leading to pulsed X-ray emission. In the course 
of this research two topics were looked into in some detail. First, 
the authors evaluated and found promising a method for efficient 
laser heating of a turbulent plasma column generated in a double 
inverse pinch experiment. The results obtained in this ongoing ex- 
perimental effort, supported primarily by AFOSR, show that the 
—- method suggested herein leads to a feasible source of in- 
tense X-ray pulses. Secondly, the authors looked into effects to be 
expected when extremely intense laser beams interact with dense 
plasmas. It was found that under these conditions relativistic ef- 
fects will lead to intense collimated pulses by synchrotron-like 
emissions of radiation in the 10 keV region. (GRA) 


15349 (AERE-R—8113) Effects of particle transport on the 
thermonuclear burn of compressed DT pellets. Jarvis, O.N. 
(UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). Mar 1976. 52p. INIS. 

Available from H.M. Stationery Office, price Pound!.50. 

The laser fusion code MEDUSA has been extended to in- 
clude the effects of heating by the thermonuclear neutrons and the 
finite range of the thermonuclear a-particles. This extended code 
has been used to study the burn of compressed and heated DT pel- 
lets and the predictions have been compared with the published 
works from Los Alamos and KMS Fusion. 


15350 (CONF-760935—10) Plasma heating. Callen, J.D. (Oak 
Ridge National Lab., Tenn. (USA)). 1976. Contract W-7405- 
ENG-26. 12p. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

There have been significant developments in supplementary 

lasma heating systems over the past few years. Neutral beam 

ating has evolved from a new concept to a proven technique. 
Various types of rf heating have been tested. The present 
technological and experimental status of auxiliary [easing 
techniques in tokamaks, mirrors, and pinches is reviewed. The pos- 
sibility that these techniques can be extrapolated to fusion reactors 
is examined. 


15351 (CONF-761012—25) High frequency heating and 
equilibrium of plasma in the ‘’'Uragan-2"' Stellarator. Dikii, A.G.; 
Kalinichenko, S.S.; Kuznetsov, Yu.K.; Kurilko, P.I.; Lysoyvan, A.L.; 
Pashnev, V.K.; Tarasenko, V.F.; Suprenenko, V.A.; Tolok, V.T.; 
Shvets, O.M. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1976. Translation of Russian report. 26p. Dep. NTIS $4.00. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

HF heating of a dense stellarator plasma in the region of 
high magnetic fields (H, greater than H/sub ci/) was carried out by 
means of a dielectrically unshielded exciting device placed inside 
the vacuum chamber. The effect of shunting of the current in the 
exciting device by an ohmic discharge plasma was observed. The 
quasi-stationary currents in the plasma were measured in the HF 
heating regime. Their influence on the deformation and breakdown 
of magnetic surfaces was studied. 


15352 (LA-UR—76-2168) Monte Carlo studies of mirror fu- 
sion reactor neutral beam injection. Miller, R.L.; Miley, G.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 14p. (CONF-760935—9). Dep. NTIS $3.50. 
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From 2. topical _! on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). . 
The transport of neutral atoms in fusion plasma is in- 
vestigated computationally using Monte Carlo particle tracking 
techniques. Studies of energetic neutral-beam heating of near-term 
mirror devices [the mirror experiment (MX) and Fusion En- 
gineering Research Facility (FERF)] are discussed here. Important 
plasma engineering information regarding the trapping of the 
neutral beam in the target plasma as well as the angular and ener- 
distributions of the charge-transfer-produced neutral particle 

© hasdenont of the first wall is obtained in 3-D geometries. 


15353 (PB—245976) Laser fusion feasibility project. Annual 
report. (New York State Atomic and Space Development Authori- 
ty, N.Y. (USA); Esso Research and Engineering Co., Linden, N.J. 
(USA); Rochester Univ., N.Y. (USA). Lab. for Laser Energetics; 
National Science Foundation, Washington, D.C. (USA); Air Force 
Office of Scientific Research, Washington, D.C. (USA)). Apr 
1974. 103p. (NYSERDA—75/09). NTIS $5.50. 

Prepared in cooperation with Esso Research and Engineer- 
ing Co., Linden, N.J., Rochester Univ., N.Y. Lab. for Laser Ener- 
getics, National Science Foundation, Washington, D.C., and Air 
Force Office of Scientific Research, Bowling AFB, D.C. 

This is the second annual report on the Laser Fusion Feasi- 
bility Project being carried out in the Laboratory for Laser Ener- 
getics at the University of Rochester. Objectives of the project in- 
clude construction of a high repetition rate, multi-kilojoule laser 
system with tunable pulsewidth suitable for optimum coupling to 
fusion targets. The report describes operation of first sub- 
nanosecond laser pulse with an energy content in excess of one 
kilojoule; development of the theoretical tools necessary to define 
stability requirements for laser fusion; and, a study of the over-all 
laser fusion system as a potential contributor to the future energy 
economy. A reliable well-characterized sodium glass laser system 
has been constructed and tested at the kilojoule level in a single 
pulse. The system consists of a tunable pulsewidth glass oscillator, 
driving a main amplifier chain, followed by four multi-hundred 
joule beamlines. An overall measured conversion efficiency from 
1.06 micrometers to 0.265 micrometers, of 16 percent has been 
achieved at energy densities on large crystals in excess of 1 J/cm 
squared. Portions of this document are not fully legible. (GRA) 


15354 (UCRL—52000-76-6, pp 1-10) LLL magnetic fusion 

program: an overview. Jun 1976. . 

In Energy and technology review. 

Over the last 12 months, significant progress has been made 
in the LLL magnetic fusion energy program. In the 2XIIB experi- 
ment, a tenfold improvement was achieved in the plasma confine- 
ment factor (the product of plasma density and confinement time), 
pushed plasma temperature and pressure to values never before 
reached in a magnetic fusion experiment, and demonstrated—for 
the first time—plasma startup by neutral beam injection. A new 
laser-pellet startup technique for Baseball IIT has been successfully 
tested and is now being incorporated in the experiment. 
Technological improvements have been realized, such as a 
breakthrough in fabricating niobium-tin conductors for supercon- 
ducting magnets. These successes, together with complementary 
as in theory and reactor design, have led to a proposal to 

uild the MX facility, which could be on the threshold of a mirror 
fusion reactor. 


15355 (UCRL—52000-76-6, pp 10-15) Building a better bot- 
tle: new mirror ideas. Jun 1976. 

In Energy and technology review. 

The LLL mirror program is primarily directed toward a 
steady-state fusion reactor based on a superconducting magnet, 
neutral beam injection, and direct conversion. In addition, a por- 
tion of the — and design efforts is aimed at exploring ways to 
improve the nement quality, or Q, of mirror systems, since in- 
creasing the Q factor would have a favorable impact on reactor 
economics. 


15356 Heating of toroidal devices by means of cluster injection. 
Bottiglioni, F.; Coutant, J.; Fois, M. (EURATOM, Hauts-de-Seine, 
France). 263-265 of In Symposium on heating in to- 
roidal devices. Milan; Consiglio Nazionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

"‘Cluster’’ is understood to mean a microcrystal of solid 
nydneane. The molecules are bound by van der Waals forces (0.02 
eV per molecule). The production of such crystals is described, 


along eget sang of a cluster beam which can be used for 


heating idal devices. The ionization of clusters by energetic 
electrons is examined, along with the acceleration of ionized 
clusters to high energies, and the dissociation of energetic clusters 
at a gas target. Some specific features of cluster injection for 
plasma heating are discussed. 
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15357 Ohmic heating of tokamaks. Hosea, J.C. (Princeton 
Univ., NJ). pp 189-198 of In Symposium on plasma heating in to- 
roidal devices. Milan; Consiglio Nazionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The ohmic heating characteristics of a PLT Tokamak device 
are investigated, taking into account the gross energy containment 
time. It is found that an employment of ohmic heating alone 
produces only a rather modest increase in temperature in a PLT. 
An attempt is made to deduce the possible influence of the MHD 
instability and of the skin effect on the ohmic heating performance 
in a PLT. The enhancement of ohmic heating performance is 
discussed and effects of an auxiliary heating source on the PLT 
plasma are considered. 


15358 Alpha-particle heating of tokamak plasmas. Jassby, D.L. 
(Princeton Univ., NJ). pp 259-262 of In Symposium on plasma 
heating in toroidal devices. Milan; Consiglio Nazionale delle 
Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The partial pressure of fusion-generated alpha particles in 
an ignited D-T reactor is similar to that of a suprathermal deuteron 
population injected to heat the plasma to ignition. The role of fu- 
sion alphas during beam heating to ignition may be enhanced if 
optimally reacting D beams (150 to 300 keV) are used, if energy 
clamping is utilized, and in particular if most of the plasma is 
heated by a propagating thermonuclear burn. These techniques 
minimize the required beam-injector capacity, and allow substan- 
tial fusion energy multiplication even in a pulsed ignition device. 


15359 Fast and slow ion-cyclotron wave generation and heating 
in the ST Tokamak. Hosea, J.C. (Princeton Univ., NJ). pp 61-70 
of In Symposium on plasma heating in toroidal devices. Milan; 
Consiglio Nazionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

An experimental program designed to determine the feasi- 
bility of employing the abundant RF energy presently available to 
heat further the ions of the Tokamak plasma has been performed 
on the ST Tokamak. Two essential features have been explored: 
(1) wave generation and (2) ion heating. Wave generation has 
proven to be classified in that the waves expected from theory 
have been excited and their predicted loading of the launching 
structure has been observed. Ion heating by the fast wave has been 
significant (typically ion temperatures have been increased by a 
factor of two with an efficiency of about 20 percent), but is hin- 
dered in the ST Tokamak by ion tail losses presumably through the 
ion-orbit loss cones. Slow wave heating is less efficient and is 
presumably hindered by the peculiarities of the slow-wave 
propagation in a torus. 


15360 Electrostatic trap for ions from a laser-initiated plasma. 
Hirshfield, J.L.; Mussetto, M.S.; Avivi, P. (Yale Univ., New Haven, 
Conn. (USA)). pp 346 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Ions created by pulsed laser irradiation of a solid target 
have been confined in the electrostatic potential well accompany- 
ing intense electron emission from the target. Plasma produced in 
this manner have nsub(e)>10'* cm~’, and tau up to 1200 psec. 
Measurements are described to support the claim of electrostatic 
confinement and a supporting theory is summarized. 


15361 Dense strongly non-ideal plasma generation by laser 
isobaric heating. Kulik, P.P.; Rozanov, E.K.; Riabii, V.A.; Titov, 
M.A. pp 352 of In Phenomena in ionized . Vol. 1. Hoelscher, 
J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A method of generation of a dense a non-ideal 
plasma by slow isobaric heating of a small target in a high inert gas 
medium is discussed. The characteristic life-time of dense plasma 
is 10-* sec. Estimations show that such a ma is homogeneous. 
Conditions are found for temperature uniformity. The experimen- 
tal results of the isobaric heating of a thin potassium foil target by 
a ruby laser beam at 500 atm are described. 


15362 Trapping of charged by a travelling wave with 
increasing phase . Midzuno, Y. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Nippon Seirigaku Zasshi; 38: No. 2, 553- 
7s ae of charged les which are trapped b 
number of c particles which are y an 
accelerated wave in a is calculated on the basis of a simple 
model. It is assumed that particles move adiabatically in travelling 
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mirrors of the form B(z)=B,[1+epsilon cos k[z-vsub(ph)(1+(1/ 
2)eta t)t)] and that the initial velocity distribution is an isotropic 
Maxwellian. The ratio of the number of trapped particles to the 
total particle number is found to be R=(./8/m)epsilonsup( 1/2 
Jesup(-A)f(y) for epsilon<<1, where A=mvsub(ph)*/2T, 
er ngs prone a and f(y) is a monotonically decreasing 
unction of y(f(0)=1). function f(y) is presented in a as 
well as a table. As an application of the formula, an estimation is 
made of the RF power required for sustaining the plasma current 
in Golovin's model of the Tokamak fusion reactor. 


15363 Theory of heating of high-frequency induction plasmas. 
Ohji, M. (Shinshu Univ., Matsumoto, Nagano — Faculty of 
Engineering); Matsuzawa, T.; Sasazawa, A. Shinshu Daigaku 
Kogakubu Kiyo; No. 38, 1-13(Jul 1975). (In Japanese). 

The equation of heat transfer for induction-coupled plasma 
flows at atmospheric pressure through a straight semi-infinite high- 
frequency solenoid is solved in combination with the Maxwell elec- 
tromagnetic equations and Ohm's law. The flow velocity is as- 
sumed to be alined with the magnetic lines of force, and hence 
does not affect the electromagnetic fields. Under the simplifying 
conditions where the plasma properties are constant and the radia- 
tive heat losses are negligible, an exact solution can be obtained to 
show the ’’skin effect’’ in heating the plasma flows in the inlet por- 
tion of the solenoid. If the radiative losses as well as the depen- 
dences of plasma properties on the temperature are taken into 
consideration, numerical procedures are indispensable and the off- 
axis peak characteristic of the radial temperature profile is shown 
to be permanent. Comparisons are also made with some other re- 
lated works. 


15364 Lawson criterion in cyclotron heating. Demutskii, V.P.; 
Polovin, R.V. (Kharkov State Univ.). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 1: No. 7, 272(Jul 1975). 

Stochastic heating of plasma particles is of great interest for 
controlled thermonuclear reactions. The ion velocity distribution 
function is described for the case of cyclotron heating. The 
Lawson criterion applied to this distribution is described. (MOW) 


15365 Plasma accumulation in the HF supplemented mirror 
trap. Dougar-Jabon, V.D.; Golovaniksky, K.S.; Karyaka, V.I. 
(Patrice Lumumba Univ., Moscow (USSR). Plasma Physics Lab.). 
Phys. Lett., A; 55: No. 3, 149-150(1 Dec 1975). 

The confinement of plasma bunches in the mirror trap with 
the combined barrier at ECR is experimentally studied. Under ful- 
filment of the phase autofocusing condition the reflection of elec- 
trons by the combined barrier is quasiadiabatic and plasma losses 
are determined by perpendicular diffusion. 


15366 Computational model of laser induced ‘hole burning’ in 
a dense carbon plasma. Michaelis, M.M.; Rumsby, P.T. (UKAEA 
Research Group, — 7 Culham Lab.). Phys. Lett., A; 55: No. 
4, 216-218(15 1975). 

A high density laser produced carbon plasma is heated with 
the beam from a pulsed CO, laser. The resulting density depression 
is modelled by a 2D computer code. 


15367 Ion temperature in the TFR tokamak. Nucl. Fusion; 16: 
No. 2, 279-285( 1976). 

Measurements of the TFR plasma ion temperature over a 
wide range (300 eV<=T/sub i/<=1000 eV) have shown that the 
ion ene balance could be explained by losses following a 
‘plateau’ dependence, the ion-ion collision frequency being in- 
creased by the presence of impurities. No ‘banana’-like conduction 
loss has been found even for a | keV ion temperature plasma. 


15368 Confinement of plasma in mirrors. Balaceanu, 
M.; Brindus, L.; Popovici, C. (Academia R.S.R., Bucharest 
(Romania). Institutul de Fizica). Rev. Roum. Phys.; 21: No. 2, 
147-151(1976). 

The confinement of plasma is usually realised in a Penning 
discharge and a magnetic mirror. The determination of the loss 
cone of tic mirror in the presence of electric field of 
Penning discharge is considered. It is shown that the electric field 
widen the loss cone for ions. The well known relation in the 
absence of the electric field is reobtained. 


15369 Parametric eee, at plasma meeting a in- 
homogeneous plasma. Po’ ‘ ., Arunasalam, V.; Luhmann, 
N.C. Jr.; Schmitt, J.P.M. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Nucl. Fusion; 16: No. 2, 269-278( 1976). 
Experimental studies of plasma heating due to microwave ir- 
radiation of the magnetically confined plasma column in the Prin- 
ceton L-3 device is presented. X-band (10.4 GHz) microwave 
power, both in the ordinary and the extraordinary modes of 
propagation, is used in these experiments. Plasma heating is ob- 
served to occur simultaneously with the occurrence of parametric 
decay instabilities. The mode structure of the pump wave and the 
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decay ion wave dispersion have been measured with high frequen- 
cy probes. Detailed measurements of electron — rates are 
presented and compared with collisional heating rates. In addition, 
production of suprathermal electrons and ions is also observed and 
measured. A comparison is made with recent laser-pellet interac- 
tion experiments. 


15370 Effect of plasma confinement and impurity level upon 
the performance of a D-T burning tokamak experimental power 
reactor. Stacey, W.M. Jr.; Bertoncini, P.J.; Brooks, J.N.; Evans, K. 
Jr. (Argonne National Lab., Ill. (USA)). Nucl. Fusion; 16: No. 2, 
211-223(1976). 

The effect of uncertainties in plasma confinement and impu- 
rity concentration upon the performance of a D-T burning 
tokamak experiment power reactor is analysed. Steady-state per- 
formance parameters are established for ignition and beam-driven 
modes as a function of ntau and impurity concentration. The 
deleterious effect of wall-sputtered impurities on the burn cycle 
dynamics is examined for several potential first-wall materials. The 
effect of different confinement scaling laws - trapped-ion mode 
and pseudoclassical - on the burn cycle dynamics is studied. 


15371 Time-dependent solution of Fokker-Planck equation for 
alpha-particles and its effect on alpha-particle heating charac- 
teristics in a D-T fusion reactor. Tsuji, H.; Katsurai, M.; Sekiguchi, 
T. (Tokyo Univ. (Japan)); Nakano, N. (Tokyo Univ. (Japan). 
Dept. of Physics). Nucl. Fusion; 16: No. 2, 287-293(1976). 

The transient time history of the energy distribution func- 
tion of alpha-paticles in the D-T fusion reactors is obtained by nu- 
merically solving a Fokker-Planck equation, by taking into con- 
sideration the possible alpha-particle loss from the core-plasma 
volume. On the basis of the results obtained, the total amount of 
energy transfer to background plasma and the efficiency of the 
alpha-particle heating, together with the partition of energy 
transfer to electrons and to ions, are calculated. In addition, a new 
fact has been found, i.e. the effect of an ‘inertial’ property of the 
alpha-particle distribution function on the transient response of the 
total amount of energy transfer for a temporal perturbation of the 
parameters of background D-T plasma, which is important in con- 
nection with stability and control problems of D-T reactor-core 
plasmas. 


15372 Stable confinement and com of dense ther- 
monuclear plasmas in a detonation driven vortex. Winterberg, F. 
(Nevada Univ., Reno (USA). Desert Research Inst.). Atomker- 
nenergie; 28: No. 2, 123-129(1976). 
3 figs.; 15 refs. 
In plane detonation waves of high explosives, pressures up 
to approximately 10'? dyn/cm?, corresponding to fluid velocities of 
proximately 10° cm/s, can be reached by the employment of im- 
plosion and explosive lens techniques. If such high explosives, hav- 
ing the shape of logarithmic spirals, are arranged around the shaft 
of a hollow cylinder and simultaneously ignited from their 
periphery, an ultrastrong vortex collapsing towards the axis of the 
cylinder will be generated. If thermonuclear material is placed in 
the center of this vortex and with a high current discharge ing 
through it, a stable high density pinch is formed. The stable con- 
finement time of this pinch is only determined by the lifetime of 
the vortex and confinement times well above the Lawson value 
seem to be possible. The amount of explosives needed is rather 
small and in the order of 100 grams. Alternatively, the collapsing 
vortex may be also formed by replacing the explosive with some 
inert material which is externally bombarded and driven by either 
a laser-relativistic electron- or ion-beam. A Taylor-stable collapsing 
vortex cavity can be also used to confine and compress laser- or 
electron- (or ion-) beam produced dense thermonuclear plasmas. 


15373 Production of a toroidal plasma in a poloidal heliotron 
magnetic field. Zykov, V.G.; Karpukhin, V.I.; Lonin, Y.F.; Rudnev, 
N.L;  Podteregera, N.N.; Skibenko, A.1; Fomin, LP. 
(Physicotechnical Institute, Academy of Sciences of the Ukrainian 
SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 2, 
109-112(Mar 1976). 

The equilibrium and confinement of an injected plasma 
have been studied in a poloidal heliotron magnetic field, which is a 
system which has an average min H. The decay constants and radi- 
al profiles of the plasma density have been measured as functions 
of the parameters of the magnet system by microwave location and 
with magnetic, Langmuir, and di tic probes. The macro- 
scopic toroidal drift and fluctuations in the plasma density can be 
—— by the average min H of the heliotron system if the to- 
roidal magnetic field is modulated at a depth corresponding to the 
diverter’ regime and if the ‘coupling length’ is L/sub 
co/approximately-less-than27R,/a/R. Experiments were carried 
out at various c! -particle energies; at a low energy (T~10 
eV) the density decay constant is governed by the loss of particles 
at the supports of the coils producing the opposed magnetic field. 
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At T/sub i/~100—200 eV, the confinement is limited by the in- 
teraction of the plasma with the neutral gas liberated from the 
walls of the vacuum chamber. (AIP) 


15374 Runaway electrons in the TM-3 tokamak. Sannikov, 
V.V.; Sokolov, Y.A. (I. V. Kurchatov Institute of Atomic iY 
Sov. J. Plasma Phys. (Engl. Transl.) ; 2: No. 2, 112-116(Mar 1976). 

Quantitative estimates are found for the relative number of 
runaway (or fast) electrons and their transverse energy, and the 
radial of T/sub e/ is studied by the Thomson-scattering method. 
The microwave emission of the runaway electrons is detected by 
narrow-band receivers, so that the longitudinal energy of the ru- 
naway electrons can also be estimated. The measurements yield an 
explanation for the previously observed increase of T/sub e/ with 
decreasing n/sub e/ or increasing relative number of runaway elec- 
trons. The results also permit a more accurate calculation of 
tau/sub epsilon/ and the electrical conductivity of the plasma. 
(AIP) 


15375 Neutral-atom balance in the plasma of the T-4 tokamak. 
Izvozchikov, A.B.; Petrov, M.P. (A. F. loffe Physicotechnical In- 
stitute, Academy of Sciences of the USSR, Leningrad). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 2, 117-120(Mar 1976). 

The neutral-atom balance is of interest because it can cast 
light on the role played in the energy balance by the charge- 
exchange atoms which escape from the plasma and also because it 
can be used to determine the plasma ion temperature through an 
energy analysis of the charge-exchange atoms. A numerical 
procedure is described for calculating the balance of neutral atoms 
of the working gas for two typical discharge regimes in the T-4 
tokamak (with deuterium and hydrogen); the results of such calcu- 
lations are reported. The profiles of the atomic density over the 
plasma cross section and the energy distributions of the charge- 
exchange atoms escaping from the plasma are calculated. Com- 
parison of the calculated energy distribution of the charge- 
exchange atoms with the distribution measured under the specified 
conditions in the T-4 makes it possible to determine the absolute 
profile of the atomic density over the plasma cross section. With 
this profile it is then possible to determine the integral energy loss 
of the plasma due to charge exchange. It is concluded on the basis 
of these calculations and their comparison with experiment that 
resonant charge exchange is not the primary channel for energy 
loss from the T-4 plasma. (AIP) 


15376 Resonant effects in a stellarator with a longitudinal cur- 
rent in the plasma. Aleksin, V.F.; Pyatov, V.N.; Sebko, V.P.; 
Tyupa, V.I. (Physicotechnical Institute, Academy of Sciences of 
the Ukrainian SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 2, 120-125(Mar 1976). 

The magnetic configuration in a stellarator with a current- 
carrying plasma is analyzed for the case in which there are small 
perturbations. The magnetic configuration of a real (unrounded) 
stellarator in which a longitudinal current flows through the plasma 
is found through the use of average coordinates and a subsequent 
transformation to the real coordinates. It is shown for particular 
examples that a rosette structure develops and that the configura- 
tion is disrupted with the developmental perturbation equal to 
0.1—0.01% of the longitudinal field. The deformation of the 
rosettes in various cross sections of the magnetic system along the 
toroidal axis is studied. The calculated results agree with the ex- 
perimental data obtained in stellarators with current-carrying 
plasmas. (AIP) 


15377 Plasma heating by a strong field at ion cyclotron 
resonance. Grigor’eva, L.I.; Smerdov, B.I.; Chechkin, V.V. 
(Physicotechnical Institute, Academy of Sciences of the Ukrainian 
SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 2, 
139-142(Mar 1976). 

The diamagnetic signal and the ion and electron tempera- 
tures have been measured in a hydrogen plasma in which -am- 
plitude waves were excited at the ion cyclotron resonance. al- 
ternating field in the plasma reached a peak value of 500 Oe. 
Under conditions, the electrons and ions were rapidly heated 
to a temperature of ~100 eV. Measurements of the increment in 
the transverse plasma pressure as a function of the amplitude of 
the rf field showed that the heating is of a threshold nature. This 
heating can be caused by the oy hed electrons and ions by 
turbulent fluctuations of the electric field due to a current-driven 
instability in the field of the large-amplitude waves. (AIP) 


15378 Ion heating in magnetized plasma with radial electric 
field. Kiwamoto, Y.; Tanaca, H. (Yokohama National Univ. 
(Japan)). Plasma Phys.; 18: No. 4, 277-287(Apr 1976). 

Effective ion heating is reported in a moderately magnetized 
plasma in which a deep radial potential well is formed in the cen- 
tre. The ion temperature increases with the depth of the well, and 
becomes a few times higher than that of the 3 
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potential fluctuations are observed of frequency 3wsub(LH) 
proximately 20wsub(LH) where wsub(LH) is the lower hybrid 
frequency. The instability is interpreted, in a fluid model, as an 
i mode driven by shear in the azimuthal electron drift 
velocity 


15379 Ion containment in uncompressed discharges in 
the ATC Tokamak. Stott, P.E. (Princeton Univ., N.J. (USA). 
rong Physics Lab.). Plasma Phys.; 18: No. 4, 251-263(Apr 
1 ). 

A neo-classical model for ion energy containment in a 
Tomamak plasma is used to calculate the radial profile of the ion 
temperature. The ions are assumed to be heated by electron colli- 
sions, with supplementary heating by an injected neutral beam, and 
to lose energy by thermal conduction, particle diffusion and 
charge-exchange. The calculations are compared with experimental 
ion temperature data for the ATC Tokamak The temperature in- 
crease which cesults from supplementary neutral injection heating 
is calculated, and compared with experiment. 


15380 First measurements of plasma parameters with the 
Tokamak-10 setup. Berlizov, A.B.; Vasin, N.L.; Vinogradov, V.P.; 
Gorbunov, E.P.; Dnestrovskii, Y.N.; Zaveryaev, V.S.; Izvozchikov, 
A.B.; Lysenko, S.E.; Notkin, G.E.; Petrov, M.P.; Popkov, G.N.; 
Razumova, K.A.; Strelkov, V.S.; Shcheglov, D.A. JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 9, 457-461(5 May 1976). 

A plasma of density 6 x 10° cm~, electron temperature ~1 
keV, ion temperature ~ 0.7 keV, and neutron yield 3 x 10° per 
discharge was obtained from the Tokamak-10 setup at a magnetic 
field 35 kOe, current 0.4 MA, and duration up to | sec. The ener- 
gy containment time was ~80 msec, and the plasma conductivity 
reached 7 x 10'* cgs esu. (AIP) 


15381 Energy deposition in laser-heated plasmas. Brysk, H. 
(KMS Fusion, Inc., Ann Arbor, Michigan 48106). Phys. Rev. Lett.; 
37: No. 18, 1242- 1244(1 Nov 1976). 
A set of relations obtained by Brueckner between a bremss- 
trahlung spectrum and the underlying electron distribution do not 
_hold if the energy dependence of the Gaunt factor is retained. A 
different set of relations is then derived. Their practical usefulness 
i aetna of laser-heated plasmas appears to be limited. 
( 


15382 Energy deposition in laser-heated plasmas. Henderson, 
D.B.; Stroscio, M.A. (Theoretical Division, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 
37: No. 18, 1244-1246(1 Nov 1976). 

A simple connection between the x-ray spectrum and the 
number and energy distribution of suprathermal electrons in laser- 
heated plasmas has been suggested by Brueckner. This relation is 
shown to depend sensitively on an inaccurate approximation to an 
integral occurring in the model. (AIP) 


15383 Addendum to "E deposition in laser-heated 

‘', Brueckner, K.A. (Department of Physics, University of 
California at San Diego, La Jolla, California 92093). Phys. Rev. 
Lett.; 37: No. 18, 1247-1248(1 Nov 1976). 

The computed bremsstrahlung spectrum emitted by laser- 
heated electrons is slightly modified if the exact Gaunt factors are 
included. A numerical example shows a shift of 20—30% in the 
predicted number and energy of fast electrons. (AIP) 


15384 Alfven-wave heating in the Proto-Cleo stellarator. 
Golovato, S.N.; Shohet, J.L.; Tataronis, J.A. (The University of 
Wisconsin, Madison, Wisconsin 53706). Phys. Rev. Lett.; 37: No. 
19, 1272-1274(8 Nov 1976). 

Global excitation of Alfven waves in the Proto-Cleo =3 
stellarator was accomplished by exciting a helical winding cor- 
responding to a q=3 rational surface with a pulsed, high-power rf 
source. A doubling of both the electron and ion temperatures was 
observed, and a slight increase in the ratio of the temperatures 
with and without rf heating occurred at the predicted resonance 
locations. Enhanced loss occurred during heating, with 2.5- 
kHz oscillations observable in a microwave interferometer signal 
after heating. (AIP) 


15385 Experimental study of enhanced diffusion by electro- 
static fluctuations in an heated toroidal plasma. Ham- 

r, S.M.; Sharp, L.E.; Lister, J.B.; Mrowka, S. (EURATOM- 
United Kingdom Atomic Energy Authority Fusion Association, 
Culham Laboratory, Abingdon, Oxon, OX14 3DB, United King- 
dom). Phys. Rev. Lett.; 37: No. 20, 1345-1348(15 Nov 1976). 

The low-freq density fluctuations observed in an ohmi- 
cally heated toroidal plasma are found to be consistent with a 
spectrum of electrostatic drift modes which can account for the 
measured anomalous particle loss rate. (AIP) 
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15386 High-8, gas-stabilized, m ees gene. OTF: 
B.G.; Clauser, J.F.; Coensgen, F.H.; Correl, D.L.; Cummins, 


Gormezano, 3H Molvik, A.W.; Nexsen, W.E.; Simonen, 72: Stal- 
lard, B.W.; Turner, WC. ( Lawrence Livermore Laborat 5 Liver- 
more, California 94550). Phys. Rev. Lett.; 37: No. 22, 1468- 
1471(29 Nov 1976). 

A neutral-beam-sustained plasma in the 2XIIB_ mirror 
machine is stabilized by hydrogen gas ionized at one mirror. Peak 
plasma energy densities that exceed the energy density of the 
vacuum field (beta-circumflexequivalent8n/sub D/E-bar/sub 
D//B/sub vacapproximately-greater-than! ) are achieved with deu- 
terons of average energy E-bar/sub D/=9 keV, peak density n/sub 
D/=1.5 x 10" cm~’, in a magnetic field B/sub vac/=0.56 T. These 
high B's are sustained for the duration of gas and neutral-beam in- 
jection, with no evidence of a B limit. (AIP) 


15387 Multispecies transport in collisional tokamaks. Boley, 
C.D.; Gelbard, E.M.; Stacey, W.M. Jr. (Applied Physics Division, 
Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Fluids; 19: No. 12, 2051-2052(Dec 1976). 

Neoclassical radial particle and energy fluxes are computed, 
in the disparate mass limit, for a multicomponent collisional 
tokamak plasma. Contributions due to charge-exchange friction 
are included in the fluxes. (AIP) 


15388 Plasma confinement by high-power excitation in a 
waveguide. Sodha, M.S.; Tewari, D.P.; Tripathi, V.K.; Patheja, B.L. 
(Department of Physics, Indian Institute of Technology, New 
Delhi-110029, India). J. Appl. Phys.; 48: No. 1, 110-113(Jan 
1977). 

Under TE. mode excitation, the electric field in a rectangu- 
lar waveguide is minimum at the center and has two intensity max- 
ima at intermediate points. Consequently, the plasma electrons ex- 
perience a strong ponderomotive force and are redistributed to as- 
semble around intensity minima. A self-consistent solution of the 
wave equation for this problem reveals that the plasma density 
around intensity minima may be enhanced by a factor of 10 for ac- 
cessible rf power. It also suggests that the electromagnetic waves 
of frequency less than the plasma frequency w/sub p/ can 
penetrate a dense plasma. In a collisional plasma, the redistribution 
of electrons is predominantly caused by their inhomogeneous heat- 
ing by the wave. The confinement in this case may be attained at 
much lower powers. (AIP) 


PLASMA DIAGNOSTICS 


15389 (AD-A—018383) An 

exchange processes in nonequilibri 

1965—Oct 1966. Thornton, J.A. (Sorensen and Co., Inc., South 
Norwalk, Conn. (USA)). Sep 1968. Contract DA-44-009-AMC- 
1447(T). 219p. (Pub—11-68-190). NTIS $7.75. 

This report describes an investigation of the energy 
exchange processes in nonequilibrium plasmas. The primary objec- 
tive of the research was to investigate the influence of parameters 
such as the electron temperature and density, and the presence of 
walls and electromagnetic fields, on quantities such as the degree 
of ionization, electrical conductivity, and energy storage in excited 
atomic states. The research was primarily experimental. The 
plasmas were generated in solenoidal-coil type RF discharge tubes 
driven at a frequency of 4 mc. Experiments were carried out over 
the pressure range of 0.03 Torr to 10 Torr and at specific power 
levels of about 0.1 to 10 watts/cc using helium as a test gas. Opti- 
cal spectroscopy was the primary diagnostic tool. Langmuir and 
magnetic probe, microwave, and calorimetric measurements were 
also made. (GRA) 


15390 (AD-A—020146) Re-orientation of stored 
ions. Final report, May 1969—May 1974. Dehmelt, H.G. 
(Washington Univ., Seattle (USA). Dept. of Physics). Sep 1975. 
Contract N00014-67-A-0103-0009. 47p. Availability: Available in 
microfiche only. 

The results of a program of research in the rf spectroscopy 
of stored ions are described. Work has been done on the os of 
magnetic resonance and hfs of H,*. Techniques for a 
temperature of ion gases and their radiative cooling have n 
developed. Continuous observation of a single electron oscillating 
with an energy of ape! equal or + (1/100)eV inside a 
penning cmp kes been realized, ‘Monoelectron Oscillator’. A new 

ciple of forced radial shrinking of stored ion clouds by simu- 
neo lotron excitation apd axial damping hes been 


ich may be of use in the confinement of fusion 
oe ay ( GRA) 


15391 (AD-A—021489) Probes in a plasma from 

dynamic pont of view with application to the problem os 
owe = Environmental research papers. Moses, H.E. (Air Force 
Cambridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 6 
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Jan 1976. 15p. (AFCRL-TR—76-0005;AFCRL-ERP—545). NTIS 
$3.50. 


Probe theory for probes in a plasma usually involve a 
kinetic theory approach. In the present report, the author uses gas 
dynamics (that is, continuum theory) as an approach to probe 
theory. Simpler ex ms are obtained than in kinetic theory ap- 
proaches. Application is made to the theory of satellite charging at 
various altitudes. (GRA) 


15392 (AD-A—021504) Laser interferometer for the NRL 
a beam-plasma interaction t. Memorandum report. 
r, D.N. (Naval Research Lab., Washington, D.C. (USA)). 

Pee 1976. 22p. (NRL-MR—3214), NTIS $3.50. 

Details are given for an interferometer operating at 10.6 
micrometers, capable of measuring electron densities in the 10 to 
the 14th power cu cm to 10 to 16th power cu cm range, con- 
structed for use on the NRL SEEBIE Beam-Plasma Interaction Ex- 
periment. In its ~~ form the instrument will provide time de- 
pendent, spatially integrated electron density profiles with a 
minimum } none A value of integral of n sub e ddl * 1.06 X 10 to 
the 15th power/sq cm. (GRA) 


15393 (AD-A—022042) Spatial resolution of laser-produced 
with x-ray crystals. Yaakobi, B.; Bristow, T.; Hauer, A. 

(Rochester Univ., N.Y. (USA). Lab. for Laser Energetics). Mar 
1975. Contract N00014-72-C-0046. 1 1p. NTIS $3.50. 

Sponsored in part by Contract (00014-67-A-0398-0017. 

X-ray spectra taken with good quality flat crystals can yield 
spatial resolution of small plasma sources at the expense of spec- 
tral resolution. 40 micrometer spatial resolution of a laser- 
produced aluminum plasma was obtained using lines of wavelength 
about 6A. (GRA) 


15394 (AD-A—024936) Laser d of laser-produced 

Interim Chan, P.W.; Churchill, R.J.; Hazelton, 
R.C.; Kimberlin, S.R.; Mina, E.S. (Colorado State Univ., Fort Col- 
lins (USA). Dept. of Electrical Engineering). Jul 1975. Contract 
F19628-70-C-0035. 38p. NTIS $4.00. 

Light scattering and holographic interferometry diagnostics 
using a ruby laser source have been applied to study a CO, laser- 
induced argon breakdown with peak power density estimates at ap- 
proximately 5 x 10° W/Cm? suba' heric pressures. Light scat- 
tering results indicate well-defined but asymmetric ion-acoustic 
peaks. Assuming Maxwellian velocity distributions for the ions and 
the electrons, the ion temperature is estimated to be 4.3 eV and 
the electron temperature 43 eV at 200 ns after spark initiation. 
However, there is indication that the scattered intensity is above 
thermal so that the Maxwellian velocity assumption may not be 
valid. The asymmetry of the ion peaks indicates a relative drift of 
the electrons with respect to the ions. In addition, a Doppler shift 
of the entire scattered spectrum is also observed. Holographic in- 
terferometry provides three-dimensional density profile of the laser 

spark at several gas pressures and different times after spark 
initiation. The dence studies show that high electron 
densities are produced at “high pressures due to larger absorption 
and smaller plasma dimensions. The temporal dependence in- 
dicates that at the peak of the CO, pulse, the plasma produces a 
sharp shock front (high density, low temperature) followed by a 
ecg of minimum on-axis electron density, resulting from local 

r heating of the plasma. (GRA) 





studies of plasmas produced from thin 

manosecond laser pulses. Khan, M.A.; Pert, 

G.J. (Hull Univ. (UK). Dept. of Applied Physics). Z. Phys., A; 
276: No. 4, 329-334(Apr 1976). 

6 figs.; 2 tabs.; 17 refs. 

Studies of emission spectra in the region 20-250 A from 
plasmas produced from thin foils of various materials 6 <= Z <= 
26 by fast risetime nanosecond laser pulses are reported. lonization 
and recombination occurring in these plasmas as deduced from the 
identification of the spectral lines and their intensities are 
discussed. Estimates of the plasma temperature are made. 


15396 etter con, op | Laboratory plasma probe studies. 
Semiannual status Aug 1974—31 Jan 1975. Heikkila, 
W.J. (Texas Univ., Dallas fusab. 31 Jan 1975. Contract NGR- 
44-004-030. 37p. (NASA-CR— 143032). NTIS $3.75. 

Diagnostic experiments performed in a collisionless plasma 
using CO, as the working gas are described. In particular, simul- 
taneous measurements t have been performed by means of 
Langmuir- and RF-probes are presented. A resonance occurring 
above the parallel resonance in the frequency characteristic of a 
two electrode system is interpreted as being due to the resonant 
excitation of electroacoustic waves. (Author) (GRA) 


15397 (N—75-26861/S5ST) Ion drift velocity measurement in a 
collisional plasma. Hussain, A.; Kuroda, T.; Horikoshi, G. (Nagoya 
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Univ. (J ). Inst. of Plasma Physics). Mar 1975. I5p. 
(IPPJ—216). NTIS $3.25. 

In a rotating plasma, immersed in crossed electric and mag- 
netic fields, plasma rotation velocity was obtained by determining 
radial electric field E/sub r/ with a Langmuir probe (including 
finite Larmor radius effect) and by using a test wave technique. A 
disagreement between the two velocities is found, and is not 
removed even if the collisional effects are included in the velocity 
determined by E/sub r/. This difference is attributed to the inap- 
propriate collision cross section. It is proposed that at low ener- 
gies, instead of total collision cross section, the so-called ‘slowing 
down’ cross section should be used, and cylindrical effects should 
be considered. (Author) (GRA) 


15398 (PPPL—1290) Experiments on the ATC Tokamak. 
Goldston, R.J.; Mazzucato, E.; Slusher, R.E.; Surko, C.M. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Sep 1976. 
Contract E(11-1)-3073. 16p. (CONF-761012—34). Dep. NTIS 
$3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

A study is presented of electron density fluctuations in the 
ATC using both microwave and CO, laser scattering. Fluctuations 
with wavelength between 2 cm and 0.3 mm and with frequencies 
up to 1.5 MHz was observed. Their amplitude n/sub e//anti n/sub 
e/ is of the order of 10~*. Local measurements of the safety factor 
q and Z/sub eff/ are reported. The value of q was obtained from 
the shifts of injected ion orbits relative to the magnetic surfaces; 
Z/sub eff/ was obtained from the scattering rate of radially local- 
ized injected ions. Both these measurements indicate a peaking of 
Z/sub eff/ on axis. Measurements are presented of the parallel and 
anti-parallel fast neutral spectra which indicate very different 
profiles for T/sub i parallel/ and T/sub i anti-parallel/. 


15399 Temperature measurement in an argon jet. Slechta, J. 
(Ceskoslovenska Akademie Ved, Prague. Ustav Termomechaniky). 
Pr. Inst. Masz. Przeplyw.; No. 62;63, 165-169( 1973). 

The spectroscopical temperature measurements in an argon 
jet have been carried out as a part of the programme of heat 
exchange between high-temperature gases and their neighbour- 
hood. A plasma-generator has been used as a source of heated 
gases. Two methods, namely the method of continuum absolute in- 
tensity and the method of a spectral line absolute intensity have 
been employed. Comparison of the results of used two methods 
showed that there is good agreement between them in given tem- 
perature region. The difference between the corresponding results 
does not exceed 5% in this range. The average value of this dif- 
ference increases with temperature. The probable cause of this de- 
parture is the blurring of a number of spectral lines, which is due 
to the plasma electric field. This field alters the field in the atom 
and consequently causes direct reduction of ionization energy. This 
effect is already calculated in the data of plasma composition. 
However the alteration of the inner atomic field further causes 
shifts and the broadening of energetic levels and the broadening of 
lines as a concequence. In the case of transition from high levels, 
the entire blurring of the lines takes place. As the electrons on the 
high levels remain bound, this effect does not appear in plasma 
composition. However, a number of the lines is missing in the 
spectrum and intensity of continuum becomes larger. This effect 
appears as ‘’untrue’’ reduction of ionization energy. 


15400 Phase-sensitive microwave reflectometer for plasma diag- 
nostics. Part 2. Application to electron density measurements in gas 

Zakrzewski, Z.; Lubanski, M.; Kopiczynski, T. 
(Polska Akademia Nauk, Gdansk. Instytut Maszyn Pr- 
zeplywowych). Pr. Inst. Masz. Przeplyw.; No. 62;63, 239- 
245( 1973). 

The reflectometer has been used for measuring the electron 
density in a positive column of glow discharge plasma in noble 
gases. The internal diameter of the heated cathode discharge tube 
was 55 mm, the total length about 2000 mm. The base pressure in 
the tube was of the order of 10-°Torr; the tube has been filled 
with working gas of spectral purity. The measurements were car- 
ried out at the center frequency of the microwave X-band. The 
total error of measurements did not exceeded 15% for the phase 
shifts within the range Ideg -30deg. The large amplitude self 
excited ionization waves were present in the plasma. In order to 
obtain a long time stability of the oscillation parameters their 
frequency was externally synchronized. For this purpose a 
sinusoidal voltage was applied to a ring shaped auxilliary electrode 
placed in the region catode end of the positive column. The 
frequency of the synchronizing signal was selected to be nearly 
equal to the natural frequency of self excited ionization waves 
present in the plasma. 
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15401 Microwave correlations for inhomogeneous 
tive column in waveguide. Benedetti, A.P.; Cicconi, G.; 
V.; Rosatelli, C. (Bologna Univ. (Italy)). pp 389 of In 
in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). 
Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A numerical calculation of the near electric field scattered 
by plasma column in waveguide is performed at resonance condi- 
tion with the plasma described by a two-dimensional model. 


Influence of the amplitude of the superimposed 
oscillations on probe pete ie so of the electron func- 
tion. Blagoev, A.B.; Kagan, J.M.; Kolokolov, N.B.; Ljaguschenko, 
R.L; Petrunkin, M. A.; Pramatarov, P.M. (Leningradskij Gosudarst- 
vennyj Univ. ( USSR)). pp 385 of In Phenomena in ionized gases. 
Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; 
North-Holland ( 1975 ). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The conception of the instrumental broadening is developed 
for the electron energy distribution probe measurements, when su- 
perimposing of the additional alternative potential AV(t) is used. 
Intrumental functions have been calculated for three widely dis- 
tributed kinds of AV(t). An actual distribution function is obtained 
as a solution of the integral equation of the I-th kind with the in- 
strumental function as its nucleus. The purpose of the present 
paper is to develop the method of deriving a true form of an arbi- 
tary distribution function from experimently obtained amplitudes 
of probe current harmonic components. 


15403 Observation of enhanced microwave scattering of the 
upper hybrid frequency. Cano, R.; Fidone, I.; Mendonca, J.T.; 
Zanfagna, B. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 “ Dept. de Physique du Plasma et de la Fusion 
Controlee ). 365 of In Phenomena in ionized gases. Vol. 1. 

Hoelscher, K .A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Measurements of enhanced microwave scattering from small 
amplitude local density oscillations at 110 kHz in an Argon plasma 
are reported. The results show that the scattered field is generated 
in a small region where the incident wave frequency equals the 
upper-hybrid resonance. The measured angle for the direction of 
maximum scattered power is in agreement with the conservation of 
the momentum in the direction of the confining magnetic field. 


15404 Measurement of local plasma diagmagnetism by a com- 
pensated multipole magnetic probe array. Carolan, P.G.; Korten, 
M.; Sand, F.; Waidmann, °G. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Plasmaphysik). pp 388 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A Eo tenfold magnetic probe array has been suc- 
cessfully employed to measure local 4B,/B, values in the TEE to- 
roidal capecnas. The technique afforded measurements of the 
plasma total poloidal current and poloidal current density distribu- 
tion both of which cannot be obtained with a di tic loop. 
The intersection points of poloidal current surfaces with the equa- 
torial plane were determined and com with those of magnetic 
surfaces obtained from poloidal field measurements. It was also 
possible to measure local values of the pressure Psub(theta)(r) as- 
sociated with the poloidal current and the Bsub(theta)-value of the 
plasma. 


15405 Laser heterodyne measurement of refractive index be- 
hind a shock front in an electr shock tube. Drymael, H.; 

Rybowski, L.; Zaccai, H. (Brussels Univ. (Belgium)). pp 392 of In 
Phenomena in ionized Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A He-Ne heterodyne device has been realized, which mea- 
sures the refractive index of the behind a shock front in an 
electromagnetic shock tube. This device has been tested in the 
case of weak ionizing shock wave in helium : measurement is com- 
pared with cateuiatad variation of the refractive index, by means of 
the homological theory. 


15406 Concentration and effective charge of impurities in 
plasmas by laser radiation scattering. Evans, D.E.; Hamadto, S.A. 
(UKAEA Research Group, Abingdon. Culham Lab.). pp v.1 p.364 
of In Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; 
Schram, D.C. (eds.). Amsterdam; North-Holland (1975). 


Molinari, 
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From 12. international conference on Tm in ionized 

; Eindhoven, The Netherlands (18 Aug 1975) 

Laser radiation scattered in the ive mode, ‘which is 
— whenever the oe scale length exceeds the patil 

length, offers the means of performing a sensitive, 

resolved measurement of impurity concentration, eg in a 

sieme, The method relies on the influence of heavy Z>1 ry on 
the frequency spectrum of electron density fluctuations. 


mee Sub-millimetre lasers for collective scattering in long 
plasmas. Evans, D.E.; James, B.W.; Peebles, W.A.; 
. (UKAEA Research Group, Abingdon. Culham Lab.). 
Sp vit p.366 af te Phememenn Uetentind out of the 
twelfth international conference held at Eindhoven, the Nether- 
lands, 18-22 “ie Hoelscher, J.G.A.; Schram, D.C. (eds.). 
Amsterdam; North-Holland (1975). 
From 12. international conference on phenomena in ionized 
gases; ee. The Netherlands (18 Aug 1975). 

The frequency te pe of radiation collectively scattered 
by a plasma is measured when the scattering scale length is greater 
than the Debye length. In plasmas whose Debye length is of the 
order of 100 microns, e.g. a Tokamak, the radiation needed to 
reach a comparable scale length at scattering angles large enough 
to retain substantial spatial resolution will have wavelength in the 
sub millimeter range. Recently much effort has been devoted to 
the development of the CH;F laser, which operating at 496 
microns, satisfies this condition. In this paper, power and band- 
width requirements are considered, and it is estimated to what ex- 
tent lasers already in operation meet the conditions necessary for 
an experiment in which radiation scattered by thermal plasma den- 
sity fluctuations is detected. 


15408 Determination of electron density by absorption 
of CO, laser radiation. Golubev, V.S.; Zhdanovskii, V.A.; Kiselev- 
skii, L.1.; Snopko, V.N. (AN Belorusskoj SSR, Minsk. Inst. Fiziki). 
pp 373 of In Phenomena in ionized gases. Vol. 1. Hoelscher, 
J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

This paper reports on measuring an electron density by CO, 

laser radiation absorption and H@ radiation line profile. The mea- 
surements were made to study the spatial structure of the pulsed 
jet. 
15409 Optical method for determining electron and atom densi- 
ty gradients applied to the shock reflection problem in a shock tube. 
Hutten Mansfeld, A.C.B.; van Heesch, E.M.J.; van Dongen, 
M.E.H. Vossers, G. (Technische Hogeschool Eindhoven 
(Netherlands)). pp 342 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A quantitative two wavelength laser schlieren method is in- 
troduced as a means for determining electron and atom density 
gradients. It is eee to the ionized thermal boundary layer and 
relaxation zone that develop after shock wave reflection in a shock 
tube. The conditions considered here are, Machnumber: 6-10; ini- 
tial pressure: 5 torr; distance from the endwall: 1.4mm; testgas: 
argon. A typical result is shown. 


15410 New laser scattering technique permitting the registra- 
tion of the total scattered spectrum during one shot. Kopainsky, J 
(Technische Univ. Muenchen (F.R. Germany).  Elek- 
trophysikalisches Inst.). pp 361 of In Phenomena in ionized gases. 
Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; 
North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

There are two possibilities to facilitate the scattering 
technique thereby avoiding the disadvantages of the ruby laser. 
Git be comaeed Gants & aan The small scattered 

ted from the dc os ae 7 by applying a lock-in 

iemifier othe has been successfully in a 
low pressure my Palindenty tenes ae naan in a hydrogen arc 
plasma at atmospheric pressure showed that this treatment would 
require an extremely high time constant to ave out the statisti- 
cal fluctuations of the background plasma shift. Therefore, the 
second has been rsued. A dye is used and tuned elec- 
ly over the half width of the symmetrical nang ty 

trum (about 2 nm) during one shot (about 2ys). Thus, the le 
scatte information in picked up with one shot which reduces 
the number of shots required to decrease the error limits by nearly 
a factor of hundred as compared with a ruby laser. Modern dye 
lasers have an output power up to about | MW which is just 
enough to give a detectable scattered signal without appreciably 
heating the arc plasma. Moreover, their angular divergence is very 
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small; a spatial resolution of 0.2 x 0.2 mm? may be reached 
without difficulty. This resolution is about the same as is obtaina- 
ble in spectroscopy. The experiments are performed in a H, 
cascaded arc chamber at atmospheric pressure for which very 
precise spectroscopic measurements are available permitting a 
check of the reliabilility of the scattering experiments. 


15411 Effect of electron-neutral collisions on the satellites of 
the Thompson scattering spectrum in arc plasmas. Kopainsky, J.; 
Vilsmeier, F. (Technische Univ. Muenchen (F.R. Germany). Elek- 
trophysikalisches Inst.). pp 362 of In Phenomena in ionized gases. 
Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; 
North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The influence of electron-neutral collisions on the high 
frequency electron satellites of the Thompson-scattered elec- 
tromagnetic radiation in an hydrogen arc plasma is investigated. As 
the general evaluation procedure of experimental scattering data 
uses only normalized intensities, one is particlulary interested in 
the change of position and halfwidth of the electron satellites 
whereas the effect of collisions on their size is of minor im- 
portance. The calculations are carried out along Gorog’s theory 
solving the linearized Boltzmann equation. 


15412 Experimental study of ion collection by a cylindrical 
Langmuir probe in a transitional regime. Kopiczynski, T.; Zakr- 
zewski, Z. (Polska Akademia Nauk, Gdansk. Instytut Maszyn Pr- 
zeplywowych). pp 383 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conferene on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

An experimental study of dependence of the ion current 
collected by a cylindrical probe on the collisional effects is 
described. The main result achieved is a direct evidence that the 
ion current in the orbital motion limit (OML) region does not 
decrease monotonically with growing pressure, this being contrary 
to the recent theoretical predictions. 


15413 Plasma diagnostics with combined laser and atom 
beams. Nygaard, K.J. (Stichting voor Fundamenteel Onderzoek der 
Materie, Amsterdam (Netherlands). Instituut voor Atoom en 
Molecuulfysica). pp 395 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A new method using crossed laser and atom beams within a 
plasma is capable of determining the electron density with a spatial 
resolution of Imm and a time resolution of 2-Snsec. The measure- 
ment is done in the forward direction of the atom beam and is to a 
first approximation independent of electric fields in- and outside 
the plasma region. 


15414 Study of the ion density of a radio-frequency plasma 
using electrostatic probes and focussed microwave interferometers. 
Nguyen Cao, L.; Gagne, R.R.J. (Laval Univ., Quebec City 
(Canada). Dept. of Electrical Engineering). Rev. Phys. Appl.; 11: 
No. 1, 143-148(Jan 1976). (In French). 

In order to verify experimentally and compare recent ion 
theories for cylindrical electrostatic probes, the ion density in a 
radio-frequency plasma was evaluated from V-I curves by means of 
six different theories. At low pressures, the theories of Bernstein 
and Rabinowitz, of Lam and Laframboise, give values of density 
which differ respectively by 20, 25 and 30% compared with the 
values obtained using a 10GHz focussed microwave interferometer. 
At the continuum limit, The Schulz and Brown’s, and Su and 
Kiel’s theories give density values which disagree respectively by 
55 and 20%, compared with the values obtained by microwaves. 
For pressures varying from 0.05 to 3mmHg, the decrease of ion 
current, as predicted theorically by Waymouth, was observed. The 
density perturbation near the probe was found to be a dominant 
factor affecting the precision of density measurements, for pres- 
sures up to 2mmHg at least for our experimental conditions. 


15415 CW Thomson scattering from a low electron density 
hydrogen plasma using a photon counting technique. Hellermann, 
M. von (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (F.R. Germany)). Phys. Lett., A; 55: No. 6, 
340-342(12 Jan 1976). 

Thomson scattering from a low electron density 
(3x10%cm~*) stationary hydrogen plasma was performed using a 3 
watt CW argon ion laser along with a photon counting technique. 
An estimation is given for the laser power required for CW Thom- 
son scattering in pulsed plasma experiments. 
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15416 Investigation of the inhomogeneous plasma of a pulsed 
discharge in argon by laser diagnostic methods. Skrebov, V.N.; 
Eikhvald, A.I. Opt. Spectrosc. (USSR) (Engl. Transl.); 41: No. 1, 
7-11(Jul 1976). 

Photoelectric detection and a narrow He-Ne laser beam 
were used to investigate the plasma of a pulsed discharge in a 
cylindrical tube at pressures of 1—10 Torr. Interference measure- 
ments were carried out, and the behavior of the narrow beam 
traversing the plasma was observed. It is shown that under certain 
conditions interference diagnostics are hindered by the non- 
rectilinear propagation of light in the plasma, which results from 
strong inhomogeneity. Measurements of the angle and direction of 
the deflection of the beam probing the plasma enable the nature 
and parameters of the plasma inhomogeneities to be determined. 
The possibilities of the method were checked under specific condi- 
tions, and a preliminary picture was formed of the motion of the 
neutral gas after pulsed breakdown. (AIP) 


15417 Formation of a plane scattering wave in diagnostics of 
plasma streams. Knyazev, A.A.; Tsikin, B.G. (Scientific-Research 
Institute of Mechanics and Physics at the N. G. Chernyshevskii 
State University, Saratov). Sov. J. Quant. Electron. (Engl. Transl.); 
6: No. 7, 870-871(Jul 1976). 

It is shown that a nonlinear interaction of laser radiation 
and an additional slow electromagnetic wave with a homogeneous 
electron stream may give rise to a plane wave with the sum 
frequency and a high degree of coherence. This wave travels along 
a direction different from the direction of propagation of the pri- 
mary waves. The intensity of the new wave is proportional to the 
product of the intensities of the primary waves and to the square 
of the electron density. It is shown that a wave of this kind can be 
used to measure the electron density in a plasma. (AIP) 


15418 Rayleigh scattering from excited atoms in plasmas. 
Wrobel, W.; Steuer, K.; Roehr, H. (Max-Planck-Institut fuer Plas- 
maphysik, EURATOM Association, Garching, Federal Republic of 
Germany). Phys. Rev. Lett.; 37: No. 18, 1218-1221(1 Nov 1976). 
Rayleigh and resonance scattering allow spatially resolved 
measurements of the neutral density and temperature in a plasma. 
While resonance scattering often is disturbed by line radiation of 
the plasma, this can be overcome by observation of near-resonant 
Rayleigh scattering. We performed scattering experiments at the 
587.6-nm helium line using a flashlamp-pumped dye laser. The 
spectral dependence of the Rayleigh cross sections and the 
polarization of the scattered light agree with theory. (AIP) 


15419 Theory of a cylindrical probe in a collisionless mag- 
ne’ Laframboise, J.G.; Rubinstein, J. (Centre de 
Recherches en Physique de L’Environnement, 45 Orleans-La 
Source, France). Phys. Fluids; 19: No. 12, 1900-1908(Dec 1976). 

A theory is presented for a cylindrical electrostatic probe in 
a collisionless plasma, when the probe axis is inclined at an angle @ 
to a uniform magnetic field. The theory is applicable to electron 
collection, and under more restrictive conditions, to ion collection. 
For a probe at space potential, the theory is exact in the limit 
when probe radius r/sub p/very-much-less-than Debye length A/sub 
D/. At attracting probe potentials, the theory yields an upper 
bound and an adiabatic limit for current collection. At repelling 
probe potentials, it provides a lower bound. The theory is valid if 
r/sub p//A/sub D/ and r/sub p//a-bar, where a-bar is the mean 
gyroradius, are not simultaneously large enough to produce ex- 
trema in the probe sheath potential. The numerical current calcu- 
lations are based on the approximation that particle orbits are he- 
lices near the probe, together with the use of kinetic theory to re- 
late velocity distributions near the probe to those far from it. 
Probe characteristics are presented for @ from Odegree to 
90degree, and for r/sub p//a-bar from 0.1 to ©. For @Odegree, the 
end-effect current is calculated separately. (AIP) 


15420 X-ray measurements of electron temperatures in CO,- 
laser-heated magnetoplasmas. Halverson, W.; Karmendy, C.V. 
(Francis Bitter National Magnet Laboratory, Massachusetts In- 
stitute of Technology, Cambridge, Massachusetts 02139). J. Appl. 
Phys.; 48: No. 1, 99-103(Jan 1977). 
Electron temperatures of CO,-laser-heated magnet 

were found from differential measurements of soft x-ray continuum 
through gaseous absorbers. We observed in argon and helium- 
argon plasmas that T/sub e/ increases with longitudinal magnetic 
field and is a strongly peaked function of the pressure of the t 
pas. Plasma dynamics are strongly influenced by the presence of at 
east eight-times-ionized argon. (AIP) 


15421 Multichannel laser light scattering diagnostics for density 
profile measurements in belt pinch plasmas. Protz, R.; Soeldner, F.; 
Steuer, K. (EURATOM-Association Max-Planck-Institut fuer Plas- 
maphysik, 8046 Garching b. Muenchen, Germany). J. Appl. Phys.; 
48: No. 1, 125-128(Jan 1977). 
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A multichannel laser light scattering system with high sen- 
sitivity has been applied to Thomson scattering measurements of 
electron density profiles by a single laser shot. The problems in- 
herent to radial profile measurements of toroidal plasmas were 
overcome and the stray light level could be lowered to n/sub e/ 
=10" cm~* equivalent. This di tics was used for optimizin 
the preheating discharge in the Garching High-Voltage Belt Pinc’ 
at low densities n/sub e/> or =10" cm=*. (AIP) 


15422 Use of image restoration and enhancement to improve x- 
ray pinhole camera resolution. Toepfer, A.J.; Demuth, H.B. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Appl. 
Phys.; 48: No. 1, 398-405(Jan 1977). 

Numerical image processing techniques are applied to the 
restoration of x-ray pinhole photographs of solid targets irradiated 
by intense relativistic electron beams. The numerical and analytic 
bases for image restoration are briefly described. An experimen- 
tally determined point-spread function for the pinhole camera is 
utilized to eliminate the effects of high-energy x-ray degradation of 
pinhole resolution. It is shown that penetration by hard x rays from 
filtered spectra through the pinhole edges can lead to yg 
broadening of the electron-beam pinch on high-Z targets. Elimina- 
tion of x-ray shine-through also permits determination of photon 
intensity from high-Z target ablation products, and improves spa- 
tial resolution of the x-ray source. (AIP) 


15423 Laser-produced-plasma energy transport through plastic 
films. Young, F.C.; Whitlock, R.R.; Decoste, R.; Ripin, B.H.; 
Nagel, D.J.; Stamper, J.A.; McMahon, J.M.; Bodner, S.E. (Naval 
Research Laboratory, Washington, D. C. 20375). Appl. Phys. Lett.; 
30: No. 101, 45-47(1 Jan 1977). 

The transport of energy from a 1.06-4m, 95-psec laser pulse 
at an irradiance of 10'* W/cm? through a thin layer of polystyrene 
into an Al substrate was studied by x-ray, ion, and scattered-light 
measurements. The intensities of the following quantities were 
measured as a function of polystyrene thickness: (1) x-ray line 
radiation from the Al backing, (2) bremsstrahlung continuum from 
3 to 88 keV, (3) ions of several keV energy, and (4) scattered 
laser light. The results indicate that a polystyrene thickness of no 
more than 0.5 ym is sufficient to inhibit substantial heating of the 
Al substrate. (AIP) 


PLASMA KINETICS - GENERAL 


15424 (AAEC/E—334) Dense plasma focus: a literature 
review. Tendys, J. (Australian Atomic Energy Commission 
——— ~ eremens Lucas Heights). Jan 1976. 86p. INIS. 

refs. 

The dense plasma focus (DPF) is a convenient source of 
short, intense neutron pulses, and dense, high temperature plasma. 
This review of the literature on the DPF indicates that its opera- 
tion is still not understood, and attempts to show where the 
present data is either inadequate or inconsistent. Because the 
plasma conditions and neutron and x-ray fluxes vary from shot to 
shot, it is maintained that, to resolve inconsistencies in the present 
data, spectra need to be measured with energy and time resolution 
simultaneously, and cannot be built up from a large number of 
shots. Time resolutions of the order of | nsec for pulse lengths of 
about 100 nsec make these requirements especially difficult. Some 
theoretica! models are presented for the neutron output and its 

m, but no self-consistent description of the plasma in the 
focus region is likely for some time. 


15425 (N—75-26865/6ST) Self-phase modulation of laser light 
in laser produced plasma. Yamanaka, C.; Yamanaka, T.; Mizui, J.; 
Yi hi, N. (N. Univ. (Japan). Inst. of Plasma Physics). 
Feb 1975. 13p. (IPP}-215). NTIS $3.25. 

A spectrum broadening due to the self phase modulation of 
a laser light was observed in the laser produced deuterium and 
hydrogen plasmas. Qualitative treatments of the density modula- 
tion due to the self focusing process and the modulational instabili- 
ty were discussed. The theoretical estimation of spectrum broaden- 
ing fairly accorded with experimental results. (Author) (GRA) 
15426 (N—75-28886) X-ray emission from high temperature 
plasmas. Annual 1 Jul 1974—30 Jun 1975. Harries, W.L. 
(Old Dominion Univ., Norfolk, Va. (USA)). Jul 1975. Contracts 
aa 1707;NAS1-1022.  47p. (NASA-CR—143264). NTIS 


x-rays from a plasma focus device were 
investigated with emphasis on the emission versus position, time, 
energy, and angle of emission. It is shown that low energy x-rays 


come from the focus region, but that the higher energy 
components come from the anode. The emission is anisotropic, the 
low energy polar diagram resembling a cardioid, while the high 
energy emission is a lobe into the anode. The plasma parameters 
were considered indicating that even in the dense focus, the 
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plasma is collisionless near the axis. By considering the radiation 
patterns of relativistic electrons a qualitative picture is obtained, 
which explains the measured polar diagrams, assuming the elec- 
trons that produce the x-rays have velocity vectors lying roughly in 
a cone between the point of focus and the anode. average 
electron energy is about 3keV at the focus and about 10 keV on 
the anode surface. Results are consistent with the converging beam 
model of neutron production. (Author) (GRA) 


15427 Measurement of the argon continuum radiation in the 
near VUV. Behringer, K.; Thoma, P. (Technische Univ. Muenchen 
(F.R. Germany). Elektrophysikalisches Inst.). 380 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Spectroscopic arc experiments in the near vacuum ul- 
traviolet (vuv) often use as a carrier gas or pure Ar in the elec- 
trode regions to avoid reabsorption of the resonance lines. In these 
cases the Ar continuum contributes to the background of the in- 
vestigated spectrum and reliable values for the Ar radiation are 
therefore highly desirable. Furthermore those who are interested in 
the Ar arc energy balance need some information about the vuv 
continuum. Finally the argon arc, the power input of which is rela- 
tively low, may very well serve as a radiation (transfer) standard in 
the near vuv range, once its spectroscopic quantity are well 
enough shown. The investigation of this Ar continuum in the spec- 
tral region between 1100 and 3000 A is the subject of this paper. 


15428 Plasma cluster acceleration by means of external mag- 
netic fields. Kracik, J.; Maloch, J.; Sobra, K. pp 351 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The electromagnetic shock tubes are used not only for 
shock wave creation and study but also for pulse plasma accelera- 
tion. By applying the rail acceleration the external magnetic field 
perpendicular to the plasma cluster velocity can be increased. In 
the present work is theoretically and experimentally confirmed the 
external magnetic field influence on the plasma cluster accelera- 
tion when the ‘snow plough’ model is used. 


15429 Radiation loss calculations for dense non-thermal 
plasmas containing heavy ions. Norton, B.A.; Wooding, E.R. 
(Royal Holloway Coll., London (UK)). pp 377 of In Phenomena in 
ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Am- 
sterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The radiation from a hot dense plasma may constitute the 
major component of energy loss if highly charged ions are present. 
The emission of radiation reduces the final temperature that may 
be attained by the plasma and may lead to the ablation of material 
from a solid surface in the vicinity. The latter effect may be impor- 
tant in laser produced plasmas. A numerical expression is now 
derived for the total radiation loss from the surface of an optically 
thick plasma. In the case of the highly ionized ions considered 
here, most of the radiation emanates from the first few resonance 
lines. Partition functions have been evaluated from lithium like, 
beryllium-like and oxygen-like ions and the degree of ionization 
has been determined. Numerical calculations have been based on 
the — which represent deviation of eigenstate populations 
from LTE. 


15430 Influence of boundary layer on H/sub a/ and H/sub £/ 
line shape. Paviov, M.; Radujkov, V. (Novi Sad Univ., Yugoslavia); 
Platisa, M.; vic, M. (Institut za Fiziku, Belgrade 
(Yugoslavia)). pp 372 of In Phenomena in ionized gases. Vol. |. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 

; Eindhoven, The Netherlands (18 Aug 1975). 

Influence of typical boundary layer in T-tube plasma on 
Hsub(a) and Hsub(8) line shape is investi . A model of the 
layer is assuming te LTE throughout. The results 
show insignificant influence at 2 eV, while the distortion is con- 
siderable at 4 eV plasma core temperature. Electron density of 
10cm for core plasma is assumed for both cases. 


15431 Cathode discontinuity in a compressor 
(MPC). Brushlinskii, K.V.; Vinogradova, A.K.; Morozov, A.L; 
Savel’ev, V.V. (Applied Mathematics Inst., Moscow). Sov. Tech. 
Phys. Lett. (Engl. Transl.); 1: No. 7, 297-298(Jul 1975). 

A theoretical analysis predicts the possibility of obtaining, 
with the aid of stationary plasma accelerators and magnetoplasma 
compressors (MPC), plasma streams having very high parameters 
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at relatively modest energy levels. However, the realization of this 
possibility encounters many complicated problems connected with 
the electromagnetic sheaths at the electrodes. 


15432 Stabilization of the precessional mode for strong self- 
field relativistic electron rings. Woodall, D.M. Ithaca, NY; Cornell 
Univ. (1976). vp. 

Thesis (Ph. D.). 

Electron ring stability was analyzed by varying the magnetic 
field configuration. External field coils were used to add toroidal, 
quadrupole, and transverse gradient field to the mirror trap field. 
The principal interest was in studying the effect of such fields on 
the final dump, but other effects, such as ring trapping without the 
usual wall stabilization, were also pursued. The conclusions of this 
thesis can be summarized as follows. The principal objective was 
attained by the identification of the ‘’final dump’’ as the 
''precessional-resonance”’ instability previously observed in the 
Livermore Astron experiments. Critical to this identification was 
the magnetic field and field gradient calculations which we per- 
formed for ring geometries. The gradient of the image field in- 
duced by the current ring has a strong influence on the preces- 
sional stability of the ring, and hence comparison of experimental 
results with theory. A number of other characteristics confirmed 
this conclusion, including weak toroidal field stabilization of the 
dump at the theoretically predicted level. 


15433 Electrical conductivity of highly ionized dense hydrogen 

. II. Comparison of experiment and theory. Guenther, K. 
(Akademie der Wissenschaften der DDR, Berlin. Zentralinstitut 
fuer Elektronenphysik); Popovic, M.M.; Popovic, S.S.; Radtke, R. 
J. Phys., D (London); 9: No. 7, 1139-1147(11 May 1976). 

The electrical conductivity of a non-ideal hydrogen plasma 
at p = 10 atm and T = 14,000-21,500 K is derived from electrical 
measurements and the radial temperature distribution of a pulsed 
wall-stabilized hydrogen arc using the theoretical temperature de- 
pendence of conductivity in an ideal binary collision plasma. From 
the comparison of theory and experiment, a suggestion to modify 
the cut-off parameter for charged particle potential from rsub(D) 
is derived, where rsub(D) is the Debye length. An estimate of 
Kaklyugin and Norman (Kaklyugin, A.S. and Norman, G.E., 1973 
Teplofiz. vysok. temp., vol.11, 238-244) which takes into account 
both particle correlation and electron localisation in the environ- 
ment of ions agrees very well with the experimental results over 
the whole temperature range. 


PLASMA KINETICS - EXPERIMENTAL 


15434 Measurements of the high frequency resistance of a deu- 
terium plasma near the lower hybrid resonance. Leppert, H.D.; 
Schlueter, H. (Bochum Univ. (F.R. Germany). Inst. fuer Experi- 
mentalphysik). Phys. Lett., A; 55: No. 3, 146-148(1 Dec 1975). 

The resistance of a deuterium plasma generated by a radio 
frequency discharge near the lower hybrid resonance - power 
transfer into the plasma between 400 W and 1500 W - is measured 
and compared with the theory of a bounded cold plasma. Reasona- 
ble agreement is found between measurement and theory only by 
introducing an effective collision frequency in the range from 
y*=0.01 wsub(p) up to y*=0.1 wsub(p). The effective collision 
frequency introduced in this manner exhibits an almost linear de- 
pendence on the power transferred into the plasma. 


15435 Some observations on maximum densities in tokamak ex- 
periments. Murakami, M.; Callen, J.D.; Berry, L.A. (Oak Ridge 
National Lab., Tenn. (USA)). Nucl. Fusion; 16: No. 2, 347- 
348( 1976). 

Letter-to-the-editor. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 15387, 15468 


15436 (AD-A—017716) A_ closed stochastic approximate 
model for time-dependent turbulent flows. Interim Besieris, 
I.M.; Stasiak, W.B.; Telionis, D.P. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA). Dept. of Engineering Science and 
Mechanics). Aug 1975. 39p. (VPI-E 75-16). NTIS $4.00. 
Working along the lines of a procedure outlined by Keller, a 
technique is devel for deriving closed first- and second-order 
moment equations for a general class of stochastic nonlinear equa- 
tions by performing a renormalization at the level of the second 
moment. The work of Weinstock, as reformulated recently by 
Balescu and Misguich, is extended in order to obtain two 
equivalent representations for the second moment using an exact, 
nonperturbative, statistical approach. These general results, when 
specialized to the weak-coupling limit, lead to a complete set of 
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closed equations for the first two moments within the framework 
of an approximation corresponding to Kraichnan’s direct-interac- 
tion approximation. Additional restrictions result in a self-con- 
sistent set of equations for the first two moments in the stochastic 
quasi-linear approximation. Finally, the technique is illustrated by 
considering its application to two specific physical problems: |) 
Hydrodynamic turbulence; and 2) Vlasov-plasma turbulence in the 
presence of an external stochastic electric field. (GRA) 


15437 (AD-A—018293) Impurity transport in cylindrical 
plasmas. Final report. Bloomberg, H.W.; Boris, J.P.; Hui, B. (Naval 
Research Lab., Washington, D.C. (USA)). Nov 1975. 44p. (NRL- 
MR—3155). NTIS $4.00. 

A 1-D plasma transport code for cylindrical geometries is 
presented. The code is particularly well suited for configurations 
where magnetic flux surfaces are in rapid motion as in conducting 
liner experiments. A multi-species flux plasma model is derived, 
and, in particular, the cross magnetic field drifts of high Z impurity 
ions are considered. The code is based on a finite difference 
scheme involving numerical Lagrangian cells that move with the E 
X B drift velocity. The motion of the cells is determined by the 
pressure balance requirement. In each time step dissipative effects 
are considered separately, so that the pressure adjustment can be 
treated as an ideal adiabatic process. Test run results of the ideal 
adiabatic compression of a plasma by an infinitely conducting liner 
are given to show the effectiveness of the pressure adjustment al- 
gorithm. The effects of classical transport have been included in a 
test run of the evolution of a Tokamak type plasma with PLT 
parameters. A modest penetration of iron ions toward the center 
of the plasma column is found. An algorithm for neutral particle 
streaming into the plasma from the wall is described. (GRA) 


15438 (AD-A—019478) Studies and code development for 
high temperature plasmas. Final report. Hyman, E. (Science Appli- 
cations, Inc., McLean, Va. (USA)). Nov 1975. Contract NO0014- 
75-C-0481. 377p. (SAI—15 1-00-37 1-00). NTIS $10.75. 

The authors discuss the studies and code development ac- 
complished by SAI scientists in the investigation of high tempera- 
ture plasmas. The work can be grouped broadly into high density 
plasmas produced by laser pulses or other means and low density 
toroidal tokamak plasmas. These studies are of critical importance 
to the eventual development of thermonuclear fusion reactors as a 
power source. (GRA) 


15439 (AD-A—023003) Kinetic equation for high-density, 
high-temperature plasmas. . Decaire, J.A. (Air Force Inst. of 
Tech., Wright-Patterson AFB, Ohio (USA). School of Engineer- 
ing). Sep 1975. 102p. (DS/PH—75-02). NTIS $5.50. 

Thesis (Ph.D). 

A new analytical procedure to describe plasma kinetic 
theory is developed. The analysis is based on the Wigner phase 
space formulation of quantum statistical mechanics and its as- 
sociated Bogoliubov-Born-Green-Kirkwood-Y von (BBGKY ) 
hierarchy of equations for q-body (q*!, 2, ...) correlation clusters. 
Extensive use is made of diagrammatic perturbation analysis, 
operator-state space methods, and the convenient ‘bra-ket’ nota- 
tion. Parameters that are physically descriptive of interaction 
strength, many-body nature, and quantum statistical effects are in- 
troduced for ordering analysis of ‘relevant’ kinetic contributions. 
(GRA) 


15440 (AD-A—024223) Particle motion and diffusion in 

ric mirrors. Interim report. Schulz, M. (Aerospace Corp., El 
Segundo, Calif. (USA)). 24 Mar 1976. Contract F04701-75-C- 
0076. 14p. NTIS $3.50. 

Expressions are derived for the full bounce period and 
second adiabatic invariant of a charged particle trapped in a 
geometric mirror (which confines plasma by means of a magnetic 
surface layer). Fieldfree regions of double-conical and ellipsoidal 
shape are treated explicitly as special cases, and global diffusion 
equations are derived for these cases by bounce-averaging the 
equation for local pitch-angle diffusion caused by collisions with 
the coexisting neutral gas. (GRA) 


15441 (PB—252699) A new approach to the study of planar 
plasma pinch stability. Progress report. Barker, R.J.; Buneman, O. 
(Stanford Univ., Calif. (USA). Inst. for Plasma Research). Jul 
1975. SOp. (SU-IPR—635). NTIS $4.00. 

This report lays the necessary ground work for a systematic 
study of the stability of current-sheared (plywood model) planar, 
plasma pinches. The analysis wilt be carried out using a ‘multi- 
stream’, one-dimensional simulation. Details of a finite-element op- 
timization scheme which may eventually be applied to increase the 
efficiency of the simulation are also provided. (GRA) 


15442 (UCRL—78123) Theory of mirror machines at high 
. McNamara, B.; Anderson, D.V.; Boyd, J.K.; Byers, J.A.; 
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Cohen, R.H.; Cutler, T.A.; Hall, L.S.; Post, R.F.; Rensink, M.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
eam Contract W-7405-ENG-48. 17p. (CONF-761012—5; 
IAEA-CN—35/C3). Dep. NTIS $3.50. 

From 6. international conference on plasma 
controlled nuclear fusion research; Berch 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The kinetic and guiding center fluid theories of high-g 

containment in mirror machines have been developed in a 
number of self-consistent models. The geometrical effects of mag- 
netic field and ambipolar potential variation have been incor- 
porated in a bounce-averaged Fokker-Planck code which shows 
that the square-well model somewhat overestimates the n tau and 
B achievable in a mirror field. Simple analytic approximations to 
the resulting pressure profiles have been incorporated in three- 
dimensional fluid-equilibrium codes which show the effect of coil 
geometry on the maximum 8. Strongly curved vacuum fields allow 
higher 8, but short plasmas in weakly curved fields tend to reverse 
the curvature locally before the mirror-mode limit is reached. 
Adiabaticity of particle orbits is described in terms of general for- 
mulas, applicable in high-8 plasma equilibria, and is shown to 
break down close to the mirror-mode limit. Two approaches to in- 
creasing the energy multiplication factor Q for mirror machines 
are investigated. Moving the mirrors apart on a timescale about 3 
times the ion—ion scattering time substantially increases n tau and 
improves containment of particles near the loss cone. The SUPER- 
LAYER particle code has been used to show the existence of sta- 
ble, axisymmetric, B greater than | reversed-field equilibria for 
plasmas a couple of Larmor radii across. The toroidal containment 
of more than half the ions should enhance Q considerably, and the 
computer results indicate likely conditions in 2XII for creating 
reversed-field equilibria by neutral injection. 


15443 Kinetic theory of the plasma-dynamical modes and the 

coefficients of a relativistic Balescu, R.; Paiva- 
Veretennicoff, I.; Brenig, L. (Brussels Univ. (Belgium). Faculte des 
Sciences). Physica, A; 81: No. 1, 17-46(1975). 

The kinetic equation of an inhomogeneous relativistic 
plasma, consisting of an electron gas and a radiation field, is stu- 
died with —— regard to its eigenvalues in the hydrodynami- 
cal limit. The treatment is classical for the particles and quantum- 
mechanical for the field oscillators. After a suitable regularization, 
the eigenvalues are obtained by a perturbation theory through 
second order in the strength of the gradients. It is shown that these 
eigenvalues are in exact correspondence with the macroscopic 
relativistic plasma-dynamical modes. The important role played by 
the Vlassov operator in building up the peculiar structure of these 
modes is underlined. From a comparison of the macroscopic and 
microscopic eigenvalues general expressions are obtained for the 
thermal conductivity, the shear viscosity and the bulk viscosity of a 
relativistic plasma. The contribution of the radiation field to these 
quantities is a noteworthy feature of these expressions. 


15444 Plasma focus - a trajectory computation. Lee, S.; Chen, 
Y.H. (Malaya Univ., Kuala Lumpur (Malaysia)). pp 353 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
a (eds.). Amsterdam; North Holland Publishing Company 
(1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A radial collapse model with 3 phases is considered, name- 
ly, a forward shock wave phase, then a reflected shock phase, and 
finally a phase of adiabatic compression. The equation of motion is 
written, including an appropriate retarding pressure term. The 
resultant current sheet trajectories are compared with an experi- 
mental trajectory obtained from inductance calculations. This com- 
parison shows agreement down to r=6mm, beyond which there is 
evidence of current sheet diffusion. 


15445 Resentenies ceeesiene Oe Road entaite f 
a plasma in strong field. Vekshtejn, G.E.; Ryutov, D.D. 
(AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). Zh. Eksp. Teor. 
Fiz.; 68: No. 4, 1299-1303(Apr 1975). (In Russian). 

For English translation see the journal Sov. Phys. - JETP. 

The usual theory of transfer phenomena in a high-tempera- 
ture hydrogen plasma assumes to consist exclusively of 
electrons and ions, i.e. to be completely ionized. As a result trans- 
verse coefficients of the transfer for plasma in a magnetic field 
decrease when magnetic field is increased, and in a sufficiently 
high field can be below any prescribed low value. However, an ad- 
mixture of neutral hydrogen atoms, produced due to recombina- 
tion, is always it even in a high-temperature plasma. Since 
magnetic field does not affect the motion of the atoms, a transfer 
mechanism is arising independent of magnetic field intensity. Ap- 
parently, the mechanism determines the lower bound of transfer 
coefficients, reached in sufficiently high magnetic field. The 
present paper describes corresponding calculations of limiting 
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values of transfer coefficients. It is shown that even for quite 
moderate magnetic field (H approximately 30 kGs) these coeffi- 
cients become greater than classical ones in a wide range of 
plasma parameters. 


15446 Kinetic equation for a weakly relativistic plasma in the 
external netic field. Milantiev, V.P.; Pasechnick, L.P. 
(Patrice Lumumba Univ., Moscow, USSR). Phys. Lett., A; 55: No. 
3, 155-156(1 Dec 1975). 

The BBGKY-hierarchy and the analog of kinetic Vlasov 
equation for a weakly relativistic plasma in the external elec- 
—— field with inclusion of retarded interactions are ob- 
tained. 


15447 Hartree-Fock approximation and plasma frequency in a 
two-dimensional electron gas. Apostol, M. (Institutul de Fizica 
Atomica, Bucharest (Romania) ); Solomon, P. (Electroaparataj -In- 
dustrial State Factory, Bucharest). Rev. Roum. Phys.; 21: No. 1, 
15-23(1976). 

A simple model of electrons in a two-dimensional uniform 
neutralizing background of positive charge is studied at zero tem- 
perature in the frame of the Hartree-Fock approximation. Some 
quantities of interest, such as ground-state energy, energy of the 
quasiparticles, specific heat, spin susceptibility, pair distribution 
function, are evaluated. The plasma frequency is calculated by 
using the equation-of-motion method in the random phase approxi- 
mation. 


15448 Plasma dynamics and current-sheath structure in a colli- 
sion-free theta pinch. Hoethker, K. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Plasmaphysik). Nucl. Fusion; 
16: No. 2, 253-261( 1976). 

The implosion phase of a collisionless theta pinch without 
initial magnetic bias field has been studied experimentally. Charac- 
teristic properties of the turbulence in the sheath have been deter- 
mined. The significance of the turbulence for the piston-induced 
radial plasma flow is discussed. The properties of the turbulent 
plasma are in good agreement with theoretical predictions for ion 
acoustic turbulence. 


15449 Experiments on the pre-equilibrium stages of the LT-3 
tokamak. Strachan, J.D. (Australian National Univ., Canberra. 
Dept. of Engineering Physics). Nucl. Fusion; 16: No. 2, 345- 
347( 1976). 

Letter-to-the-editor. 


15450 Quantum frequency shifts near a surface. 
Babiker, M. (Khartoum Univ. (Sudan)); Barton, G. J. Phys., A 
(London); 9: No. 1, 129-144(Jan 1976). 

The electromagnetic field coupled to a model of a semi-in- 
finite plasma is quantized. A technical difficulty, related to the 
choice of gauge in the presence of the plasma surface, is resolved 
by appeal to the Power-Zienau transformation, far enough to allow 
level shifts to be calculated for nearby overall-neutral atoms or 
molecules outside the plasma. Charged systems are not covered. 
The level shifts, functions of plasma frequency and distance, are 
displayed as Laplace transforms, simple asymptotic forms being 

iven for small and for large distances. Special treatment is needed 
for excited states. The results are compared to a recently proposed 
classical model; and to expressions based on Lifshitz’s theory, 
which appears to be neither designed nor adequate to deal with 
excited states. 


15451 Non equilibrium density expansion in the dilute one 
com) t Gervois, A.; Pomeau, Y. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vice de Physique Theorique); Resibois, P. (Brussels Univ. 
(Belgium) ). Phys. Lett., A; 55: No. 6, 343-344(12 Jan 1976). 

In plasmas the 3-body collision operator diverges even after 
its most diverging part has been included in the Balescu Lenard 
collision operator. The virial expansion of transport coefficient 
after the Boltzmann order includes fractional powers and 
logarithms. 


15452 Equilibrium condition for an axisymmetrical toroidal 
plasma in toroidal coordinates. Marcilhacy, G. (Paris-6 Univ., 75 
(France). Inst. Henri Poincare). C. R. Hebd. Seances Acad. Sci., 
Ser. A, B; 282: No. 8, 177-179(23 Feb 1976). (In French). 

The magnetohydrodynamic equations of an axisymmetric to- 

or column of non-circular cross section are written in 
toroidal coordinates. A new expression of the equilibrium condi- 
tion is derived. 
15453 Energy transfer from fast plasma ions. Grishanov, N.V.; 
Dnestrovskii, Y.N.; Karetkina, N.V.; Kostomarov, D.P. (M. V. 
Lomonosov Moscow State University). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 2, 142-148(Mar 1976). 
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The energy transfer from ions trapped in a plasma durin; 
the injection of a beam of fast atoms is studied by numerica 
methods. The Landau kinetic equation is solved 1) in the linear 
approximation, with the interaction between injected ions 
neglected, and 2) in the nonlinear approximation, in which the in- 
jected beam is assumed to be intense and the distinction between 
plasma ions and injected ions becomes meaningless. (AIP) 


15454 Resonant excitation of plasma waves in an electron 
beam. Pasynok, A.I.; Repalov, N.S. (Physicotechnical Institute, 
Academy of Sciences of the Ukrainian SSR, Khar’kov). Sov. J. 
Plasma Phys. (Engl. Transl.); 2: No. 2, 160-164(Mar 1976). 

A kinetic theory is derived for the waves in an electron 
beam moving in the field produced by an external wave source. 
The spectrum of waves developing in the beam as a result of the 
parametric instability is governed entirely by the relative positions 
of the wave and particle phase velocities. The threshold electric 
field of the modulating wave is determined. The cutoff frequency, 
below which the instability does not occur, is determined. Thermal 
motion of the particles leads to a growth rate for the instability 
which is lower than in the case of a ‘'cold’’ beam and, under cer- 
tain conditions, to the complete suppression of the instability. A 
relation is found among the amplitudes of the spectral components 
for several specific examples for various types of particle velocity 
distributions. (AIP) 


15455 Usefulness of a collision term for the guiding center- 

model. Bertrand, P.; Baumann, G. (Nancy-1 Univ., 54 
(France)): C. R. Hebd. Seances Acad. Sci., Ser. A, B; 282: No. 12, 
275-278(22 Mar 1976). (In French). 

Difficulties occurring in the treatment of the guiding-center- 
plasma equations by means of the spectral method, are connected 
to the finite number of Fourier components which must be 
retained. It is shown that the introduction of viscosity-like colli- 
sions will remove appreciably the numerical difficulties, without 
destroying the interesting phenomena. 


15456 Electrostatic plasma turbulence. Pt.1. Turbulent plasma 
diffusion across a field. Barr, H.C.; Boyd, T.J.M. 
(University Coll. of North Wales, Bangor (UK)). J. Plasma Phys.; 
15: No. pt.2, 279-292(Apr 1976). 

The turbulent diffusion of plasma across a magnetic field is 
studied theoretically using a three-dimensional model which in- 
cludes the full dynamics of the diffusing particles and which is 
valid for arbitrary magnetic field strengths. The theory is confined 
to perpendicular turbulence, i.e. where the build-up of the fluctua- 
tions lines primarily in the plane perpendicular to the magnetic 
field. A single expression for the diffusion is derived in terms of 
the fluctuation spectrum, particle energy, the dispersion charac- 
teristics of the excited modes and the magnetic field. Earlier 
results for equilibrium plasmas are confirmed. The continuous 
transition from anomalous (1/B) diffusion in regimes of low fluc- 
tuations levels (or strong magnetic fields) to classical (1/B*) diffu- 
sion is demonstrated in regimes where the fluctuation level 
destroys the coherence sustained by the magnetic field. In this 
latter regime, the particles behave as if unmagnetized except for a 
turbulent drift which appears in the presence of anisotropic spec- 
tra. 


15457 Thickness of a resistive sheath in a magnetic separatrix. 
Kilkenny, J.D. (Imperial Coll. of Science and Technology, London 
(UK)). J. Plasma Phys.; 15: No. pt.2, 253-258( Apr 1976). 

The formation of an electrostatic double sheath at a mag- 
netic separatrix is described, with particular reference to the 
polytron. Results are discussed for a collisionless plasma, and for a 
simple MHD model where the sheath thickness is determined by 
collisional effects. Expressions are given for the sheath thickness in 
the polytron. Of more general interest is the result that the forma- 
tion of a sheath makes the resistance of the plasma to current flow 
across the separatrix proportional to wtau, not w*tau* as expected 
for a homogeneous magnetic field. 


15458 Multiple spatial scaling and the weak-coupling approxi- 
mation. I. General formulation and equilibrium theory. Kleinsmith, 
P.E. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). J. Plasma 
Phys.; 15: No. pt.2, 223-238(Apr 1976). 

Multiple spatial scaling is incorporated in a modified form 
of the Bogoliubov plasma cluster expansion; then this proposed 
reformulation of the plasma weak-coupling approximation is used 
to derive, from the BBGKY Hierarchy, a decoupled set of equa- 
tions for the one-and two-particle distribution functions in the limit 
as the plasma parameter goes to zero. Because the reformulated 
cluster expansion permits retention of essential two-particle colli- 
sional information in the limiting equations, while simultaneously 
retaining the well-established Debye-scale relative ordering of the 
correlation functions, decoupling of the Hierarchy is accomplished 
without introduction of the divergence problems encountered in 
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the Bogoliubov theory, as is indicated by an exact solution of the 
limiting equations for the equilibrium case. To establish additional 
links with existing plasma equilibrium theories, the two-particle 
equilibrium correlation function is used to calculate the interaction 
— and the equation of state. The limitin uation for the 
equilibrium three-particle correlation function is then developed, 
and a formal solution is obtained. 


15459 Like-particle collisional interactions in an inhomogene- 
ous plasma. Santini, F.; Engelmann, F. (Comitato Nazionale per 
l'Energia Nucleare, Frascati (Italy). Laboratori Nazionali di 
Frascati). J. Plasma Phys.; 15: No. pt.2, 269-277(Apr 1976). 

A like-particle collision operator is derived for an in- 
homogeneous plasma with a periodic equilibrium potential which 
traps part of the particle population. The derivation is made in the 
guiding centre approximation (one-dimensional orbits along a 
strong magnetic field), and only resonant interactions are con- 
sidered. The effect of the particle bouncing replaces that of the 
three-dimensional orbits in this limit. For resonances between dif- 
ferent harmonics of the bounce motion the operator does not 
vanish as happens in the classical one-dimensional case. A discus- 
sion of the general equations describing this effect is presented 
together with some estimates. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 15361 


15460 (SAND—76-0542) Material ejection from shock-loaded 
free surfaces of aluminum and lead. Asay, J.R. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. 
86p. Dep. NTIS $5.00. 

A discussion is presented regarding interferometer experi- 
ments conducted on free surfaces which are impulsively loaded 
with high amplitude shock waves. It is shown that material ejection 
from shocked surfaces can significantly degrade interferometer ex- 
periments. In particular, loss of both light intensity and contrast of 
interferometer signals can result from various scattering and ab- 
sorption processes occurring in a cloud of ejected material. An ex- 
perimental technique is presented which allows determination of 
the mass and velocity of material ejected from free surfaces during 
shock loading. The technique has been applied to a study of mass 
ejection occurring naturally from shocked surfaces of two alumini- 
um alloys and from lead. These results show that the total ejected 
mass ranges from a few yg/cm? in the aluminum alloys studied ‘to a 
few mg/cm? in lead, for shock pressures ranging from about 10 to 
50 GPa (100 to 500 kbar). Surface defects, such as pits and 
scratches, are thought to strongly influence mass ejection in alu- 
minum; whereas in lead, localized shock-induced melting and 
vaporization are thought to be the dominant mechanisms at the 
higher shock pressures. Experimental results are also presented for 
aluminum surfaces which contain artificial defects in the form of 
wedge-shaped cavities. These results show that the maximum ejec- 
ta velocities of approximately two to four times the free surface 
velocity which are observed in these experiments can be correlated 
with predictions of steady jetting theory. 


15461 Investigation of spatial density distribution in laser 
plasma at flux densities of 10'*-10'°W/cm*. Krokhin, O.N.; Mik- 
hailov, Yu.A.; Rupasov, A.A.; Sklizkov, G.V.; Shikanov, A.S.; Zak- 
harenkov, Yu.A.; Zorev, N.N. (P.N. Lebedev physical Institute, 
Moscow, USSR). pp 349 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

A special complex technique which enabled the authors to 
examine the evolution of density profile in the range from 10"* to 
2.4x10*" cm~ is elaborated in this work. It allows one to find a 
fine spatial structure of plasma corona and to observe the effect of 
perturbation in the density profile. 


15462 Ion and X-ray emissions from nanosecond CO, laser 
created plasma. Martineau, J.; Paranthoen, P.; Rabeau, M. 
(Commissariat a |’'Energie Atomique, Centre d'Etudes de Limeil, 
Villeneuve-Saint-Georges, France). pp 350 of In Phenomena in 
ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Am- 
sterdam; North-Holland (1975). 

From 12. international conference on nomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Nanosecond CO, laser interaction with solid deuterium tar- 
get has been studied with incident fluxes of about 10'*W/cm?. Fast 
D* ions with kinetic energies ranging from 10 KeV to 40 KeV 
have been detected and identified using ion collectors and an elec- 
trostatic c particle analyser. X-rays from the continuum 
bremsstrahlung emission are observed from | to 10 keV. These 
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results obtained for different focusing positions with respect to the 
target surface, are presented and tentatively correlated with reflec- 
tion measurements. 


15463 Dynamical behaviour of a laser induced expand- 
ing into vacuum and Okuda, T.; Yamada, J.; Yamauchi, T.; 
Asai, M. (Nagoya Univ. (Japan)). pp 355 of In Phenomena in 
ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Am- 
sterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Three different experiments are performed. The velocity of 
lateral expansion of a cylindrical plasma generated by passing an 
unfocussed parallel laser beam through cesium vapor is of the 
order of that of the ion sound wave in low pressure range, while it 
is determined by the ambipolar diffusion in higher pressure range. 
The velocity of the front and the plasma density of a plasma 
produced by a focussed beam illuminating solid target is once 
raised and then decreases with increasing the pressure of the am- 
bient gas. A plasma expanding into vacuum, which is produced 
from a thin metallic layer on a glass plate by the parallel beam, is 
investigated. 


15464 Validity of the effective-photon concept in laser-induced 
gas ionization phenomena. Panarella, E. (National Research Coun- 
citi of Canada, Ottawa, Ontario). pp 356 of In Phenomena in 
ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Am- 
sterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The concept of effective-photons has been recently used in 
the interpretation of ionization phenomena in gases irradiated with 
high intensity laser beams. The validity of the concept is deter- 
mined in the case of breakdown of noble gases with picosecond 
pulses. In addition, experimental evidence of a large frequency 
shift of lased photons with light intensity is offered. 


15465 Magnetic fields produced in laser irradiated targets with 
compostion gradient. Poberaj, S. (Ljubljana Univ. (Yugoslavia)). 
pp 357 of In Phenomena in ionized gases. Vol. 1. Hoelscher, 
J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

Stamper et al., (1971) measured magnetic fields in the 
remnants of a small plastic target that was heated by the laser 
pulse. They suggested that the fields were thermoelectric in origin. 
Stamper and Tidman have shown that besides the thermal energy 
of the plasma another source term of the magnetic field exists that 
is due to radiation pressure. Tidman (1974) studied magnetic 
fields produced by composition discontinuities in laser-produced 
plasmas taking into account the radiation pressure of the laser 
light. Two possible modifications of the case treated by Tidman 
are noted here. 


15466 Mechanism of laser beam reentry into a laser break- 
down plasma. Savic, P.; Kekez, M.M.; Makomaski, A.H. (National 
Research Council of Canada, Ottawa, Ontario). pp 358 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

It is shown that the focus-directed filament often observed 
in streak photographs of CO,-laser produced gas breakdown can 
be explained by the lateral expansion and consequent cooling of 
the plasma behind the radiation supported shock. A simple analysis 
and more detailed numerical calculations show a temperature max- 
imum developing in the plasma, which travels either towards or 
away from the light source, depending on the nature of the gas. 
Thus, the locus of the cutoff temperature also travels along the 
beam, allowing it to reenter the plasma at a velocity which may at- 
tain the speed of light. 


15467 Explosive genera’ 
Ivanov, Yu.V.; Dremin, A.N.; Gryaznov, V.K.; 
(Inst. of Chemical Physics, Chernogolovka, USSR). 
Dokl. (Engl. Transl.); 20: No. 4, 295-296(Apr 1975). 

Translated from Dokl. Akad. Nauk SSSR; 221: No. 6, 1307- 
1309(Apr 1975). 

A dynamic method is described for obtaining a strongly no- 
nideal plasma, based on compression and reversible heating of 
gases at the front of a strong ionizing shock wave. (MOW) 


15468 Numerical simulation of laser produced spherically sym- 
metric Gunye, M.R.; Khandekar, D.C.; Lawande, S.V. 
(Bhabha Atomic Research Centre, a | (India). Theoretical 
Reactor Physics Section). Indian J. Phys.; 50: No. 2, 340-342(Feb 
1976). 

From Symposium on lasers; Kanpur, India (14 Aug 1975). 


tor of nonideal plasma. Fortov, V.E.; 
lov, V.E. 
v. Phys. - 
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A one-dimensional hydrodynamic code based on Lagrangian 
description of the fluid to simulate the evolution of a laser heated 
spherically symmetry plasma has been developed. The code ex- 
plicitly follows the evolution of ions, neutrals and electrons in the 

lasma. Al the particles are assumed to have the same mac 
ic velocity. However, the electrons and ions are assumed to be at 
two different temperatures. Energy exchange mechanisms include 
flow work, thermal conductivity, Coulomb collisions between the 
electrons and ions, Bremsstrahlung radiation, laser absorption and 
the showing down of non-thermal particles. 


15469 Effect of initial dimension of laser-produced plasma on 
ionization and recombination. Bykovskii, Y.A.; Sil’nov, S.M.; Shar- 
kov, B.Y.; Shuvalov, S.M.; Sheroziya, G.A. (Moscow Engineering 
Physics Institute). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 2, 
136-138(Mar 1976). 

In a study of the effect of the size of a laser-produced 
plasma on the emission of multiply charged ions, it is shown that 
for each charge there is a particular initial plasma dimension for 
which the yield of the given ions is maximized. The reason is that 
for effective ionization and for escape of the ions without recom- 
bination there is an optimum relation between the plasma lifetime 
and the scale times for ionization and recombination. (AIP) 


15470 Formation of beam-plasma discharge as an electron 
beam is injected into a gas flow. Vlasenko, S.I.; Popovich, V.P.; 
Kharchenko, I.F. (Institute of Radio Engineering and Electronics, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 2, 149-152(Mar 1976). 

An experimental study has been made of the conditions for 
the formation of a beam-plasma discharge as an electron beam is 
injected into a gas flowing in the transverse direction with respect 
to the beam. The critical velocity, which leads to a disruption of 
the discharge, is found as a function of the beam properties 
(Ig==50—150 mA, U,= and the gas pressure (argon, helium, 
p=10-°—10~ torr). The experiments show that over the pressure 
range studied, a beam-plasma discharge can be formed by beams 
of intermediate power (200—800 W) at relative velocities up to 
4—7 km/sec. The critical relative velocity (the relative velocity of 
the beam and the gas) is shown to be proportional to the rate of 
ambipolar diffusion from the region of the beam-plasma discharge 
where the plasma density is highest. According to the experimental 
data, this velocity can be raised considerably by increasing the 
beam power. (AIP) 


15471 Radiation and density fluctuations of a beam-plasma 
discharge without a magnetic field. Viasenko, S.I.; Popovich, V.P.; 
Kharchenko, I.F. (Institute of Radio Engineering and Electronics, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 2: No. 2, 152-156(Mar 1976). 

The radiation which appears when an electron beam is in- 
jected into a low-density neutral gas in the beam-plasma discharge 
regime has been studied experimentally. The radiation spectrum 
can be controlled by modulating the beam velocity at frequencies 
near the electron plasma frequency. The experimental data permit 
one to conclude that the most probable mechanism is conversion 
of the slow waves generated by the beam in the inhomogeneous 
plasma. It has been shown experimentally that the low-frequency 
density fluctuations under the conditions of a beam-plasma 
discharge are of a relaxation nature and are associated with the 
mechanism for the formation of the discharge plasma. Microwave 
breakdown of the gas and diffusive loss of charged particles play 
important roles here. (AIP) 


15472 Neutron yield calculations from self-similar spherical 
compressions. Mayer, F.J.; Johnson, R.R.; Tanner, D.J. (KMS Fu- 
sion, Inc., Ann Arbor, Michigan 48106). Phys. Fluids; 19: No. 12, 
2049-2050(Dec 1976). 

The neutron yield from the compression-expansion cycle of 
a deuterium—tritium gas sphere is calculated using a self-similar 
hydrodynamic model. (AIP) 


PLASMA INSTABILITIES 


REFER ALSO TO CITATION(S) 15369, 15377, 15441, 15454, 
15532 


15473 (COO— 3497-21) Annual progress report. Simon, A. 
(Rochester Univ., N.Y. (USA)). 10 Sep 1976. Contract E(11-1)- 
3497. 14p. Dep. NTIS $3.50. 

Research has been carried out in two broad areas, nonlinear 
saturation of instabilities in collisionless plasma and incorporation 
of important physical phenomena into linear stability theories ap- 
propriate to Tokamaks. The nonlinear work has established a 
general technique for dealing with the singular functions which 
arise and is now applied to the collisionless drift, the dissipative 
trapped electron in linear geometry and the drift cyclotron loss 
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cone. Multimode problems are under study. The linear theory in- 
cludes the influence of resonant electrons on the trapped electron 
instability in sheared magnetic fields. A further calculation in- 
cludes the collisional broading of the untrapped electron response. 
Finally a general technique is developed for calculations when 
there are collisions and the product of the poloidal wave number 
and ion gyroradium is not necessarily small. 


15474 (MATT—1267) Saturation of the tearing mode. White, 
R.B.; Monticello, D.; Rosenbluth, M.N.; Waddell, B.V. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Jul 1976. Contract E(11- 
1)-3073. 21p. Dep. NTIS $3.50. 

A quasilinear analytical model is used to describe the non- 
linear growth and saturation of tearing modes with mode number 
m greater than or equal to 2. The saturation of the magnetic island 
growth is a quasilinear development of a single mode rather than a 
mode coupling process. The saturation amplitude, which is depen- 
dent on the form of the resistivity, is in good agreement with 
results obtained previously by numerically advancing the full set of 
nonlinear equations. 


15475 (PPPL—1279) Linear and nonlinear theory of trapped- 

particle instabilities. Tang, W.M.; Adam, J.C.; Cohen, B.I. 

(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Sep 1976. 

— E(11-1)-3073. 12p. (CONF-761012—19). Dep. NTIS 
-50. 


From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

This paper analyzes several important features of trapped- 
particle instabilities. For trapped-electron modes, the complete 
two-dimensional (2D) spatial structure, including the effects of 
magnetic shear, is numerically calculated within the framework of 
a differential formulation for long radial wavelength modes. 
Growth rates obtained for representative cases correlate 
reasonably ‘vell with the usual one-dimensional (1D) estimates of 
shear stabilization. However, the spatial structure of the mode dif- 
fers markedly; e.g., it typically extends over several mode-rational 
surfaces. At the shorter wavelengths, where the maximum growth 
rates of the modes typically occur, it is necessary to introduce an 
integral equation formulation for calculating the radial depen- 
dence. Growth rates from this 2D analysis are significantly smaller 
than 1D estimates, and the poloidal mode structure exhibits a 
pronounced localization at the magnetic field minimum. Specific 
collisional mechanisms affecting the linear stability of these modes 
are also studied. Collisional scattering of low energy electrons can 
reduce the nonadiabatic trapped-electron response, and collisional 
broadening can strongly modify the resonant response of the un- 
trapped electrons. The saturation of the usual form of the dissipa- 
tive trapped-ion instability by mode coupling is studied analytically 
and numerically. 


15476 (PPPL—1283) Computational study of axisymmetric 
modes in noncircular cross section tokamaks. Johnson, J.L.; 
Chance, M.S.; Greene, J.M.; Grimm, R.C.; Jardin, S.C.; Kerner, 
W.; Manickam, J.; Weimer, K.E. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Sep 1976. Contract E(11-1)-3073. 6p. 
(CONF-761012—21; IAEA-CN—35/B11-2). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

A major computational: program to investigate the MHD 
equilibrium, stability, and nonlinear evolution properties of 
realistic tokamak configurations is proceeding. Preliminary applica- 
tion is made to the Princeton PDX device. Both axisymmetric (n = 
0) modes and kink (n = 1) modes are found; the growth rates de- 
pend sensitively on the configuration. A study of the nonlinear 
evolution of axisymmetric modes in such a device shows that flux 
conservation in the vacuum region can limit their growth. 


15477 Collective modes in a beam plasma. Coppi, B. 
(Massachusetts Inst. of Tech., Cambridge); Bhadra, D.; Sleeper, A. 
pp 159-165 of In §S ron on plasma heating in toroidal 
devices. Milan; Consiglio Nazionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The effects of microinstabilities which are excited in a con- 
fined plasma characterized by two ion components, e.g., a high- 
temperature deuterium component and a low-temperature tritium 
component, are investigated. The relevant growth rates depend on 
the radial temperature gradient or the radial density gradient of 
the hot ion population. The main consequences of the excited 
modes can be the extraction of energy from the hot ion com- 

ment, the scattering of weakly t and weakly circulating or- 

its for the same component, and enhancement of the particle 

and thermal-energy transport across the magnetic field for all ion 
and electron populations. 
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15478 Experimental observations on the interaction between a 

low frequency instability and a rf field near the lower hybrid 

resonance. Moresoo, M.,; Zilli, E. (CNR, Padua). pp 128-129 of In 

Symposium on plasma rr in toroidal devices. Milan; Consiglio 
azionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

Results are reported indicating that the nonlinear interac- 
tion between a flute-type instability and an applied radio-frequency 
field can produce satellite waves with amplitudes comparable to 
pump amplitudes. This interaction enables studying the behavior of 
waves with different azimuthal numbers near their lower hybrid 
resonance. 


15479 Relativistic plasma-dynamical and hydrodynamical nor- 
mal modes. Balescu, R.; Brenig, L.; Paiva-Veretennicoff, I. 
(Brussels Univ. (Belgium). Faculte des Sciences). Physica, A; 81: 
No. 1, 1-16(1975). 

A plasma and a neutral fluid behave in very different ways 
in the so called hydrodynamical limit, when submitted to a long- 
wavelength disturbance. Both cases can be treated however in the 
same way if the plasma-dynamical equations are properly regu- 
larized. The frequencies and damping rates of both relativistic 
neutral-fluid modes and relativistic plasma modes are discussed in 
detail. A new relativistic plasma effect is exhibited as an anoma- 
lous, wavelength independent damping coefficient of longitudinal 
and transverse plasma oscillations This effect originates from the 
contribution of the electric fields to the heat flow in a relativistic 
plasma. 


15480 Characteristics of the internal magnetic field in a region 
of m=1-instability of a magnetized plasma. Isosaka, S.; Maruyama, 
T.; Imazu, S. (Niigata Univ., Nagaoka (Japan). Faculty of En- 
gineering). Niigata Daigaku Kogakubu Kenkyu Hokoku; No. 24, 51- 
58(Mar 1975). (In Japanese). 

The internal magnetic field Bsub(i) of the positive column 
in a longitudinal magnetic field B is diamagnetic within the classi- 
cal diffusion region. However, the magnetic characteristics of 
Bsub(i) when B exceeds a certain critical magnetic field Bsub(c) 
had been scarcely investigated. In this paper, the effect of the heli- 
cal instability on the internal magnetic field Bsub(i), is theoreti- 
cally investigated, under the assumptions that the densities of elec- 
trons and ions are perturbed independently and that the perturbed 
densities have finite amplitudes. The theoretical values are com- 
firmed by the experiment. We conclude that the direction of the 
internal magnetic field produced by the helical instability above 
Bsub(c) is parallel to that of the applied magnetic field. 


15481 Quasi-resistive regimes in magnetically confined plasmas. 
Coppi, B.; Lampis, G.; Pegoraro, F.; Pieroni, L.; Segre, S. 
(Massachusetts Inst. of Tech., Cambridge (USA)). Phys. Lett., A; 
55: No. 4, 221-224(15 Dec 1975). 

Theoretical and experimental arguments are given in sup- 
port of the existence of regimes, in high electron temperature mag- 
netically confined plasmas, where the ratio of the electrical re- 
sistivity to the classical resistivity is a decreasing function of the 
streaming parameter xi* but is still collisional in nature, until a 
critical value xisub(C) is reached where it is controlled by current 
driven microinstabilities (slide-away regime). The parameter xi* is 
defined as the ratio of the circulating electron drift velocity to the 
thermal velocity. 


15482 Stabilization of the trapped-electron mode by a colli- 
sionally broadened Landau resonance. Hinton, F.L.; Ross, D.W. 
(Texas Univ., Austin (USA)). Nucl. Fusion; 16: No. 2, 329- 
336( 1976). 

The non-local theory of the dissipative trapped-electron in- 
stability, including magnetic shear, is extended to higher electron 
collisionality. In regions sufficiently close to a rational magnetic 
surface the t -electron mode becomes a ‘collisionless’ drift 
mode, which is Landau-damped (where eta is identical to delta In 
Tsub(e)/delta In nsub(e)>0). The collisional broadening of the un- 
trapped electron Landau resonance makes this an effective sta- 
bilization mechanism, even when the parallel phase velocity lies in 
the trapped-particle region of parallel velocities. For the normal 
temperature gradient (eta>0) and for large aspect ratio 
(epsilon“'>>1) a sufficient condition for stability is obtained that 
is independent of shear: epsilonsup( 1/2 )etasup( 1/3) < 1. For the 
—T gradient case (eta<0) a shear stabilization criterion is 

lerived. 


15483 Numerical study of belt-pinch stability, using a one- 

dimensional finite-element code. Hofmann, F.; Appert, K.; Gruber, 

R. (Centre de Recherches en Physique des Plasmas, Lausanne 

(Switzerland)). Nucl. Fusion; 16: No. 2, 337-339( 1976). 
Letter-to-the-editor. 
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15484 Mod stabilization of the dissipative = 
electron instability. Manheimer, W.M.; Ott, E.; Chu, K.R.; Boris, 
J.P. (Naval Research Lab., Washington, D.C. (USA)); Callen, J.D. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Fusion; 16: No. 2, 
203-209( 1976). 

The non-linear theory of one-dimensional mode-coupling 
stabilization for the dissipative trapped-electron instability is 
presented. This non-linear process couples unstable modes at low 
wave number to damped waves at high wave number. The regions 
of parameter space in which this process is applicable are carefully 
specified and the saturated wave spectra and anomalous transport 
coefficients are calculated numerically for a range of parameters of 
interest for large tokamak operation. The transport coefficients 
calculated are appreciably smaller than the usual y/k? estimates in 
moderate- and high-temperature regimes. 


‘ ‘\ 
15485 Feedback suppression of dissipative trapped-particle in- 
stabilities by neutral-beam in . Sen, A.; Sundaram, A.K. 
(Physical Research Lab., Ahmedabad (India)). Nucl. Fusion; 16: 
No. 2, 303-307( 1976). 

Feedback suppression of trapped-particle instabilities of the 
magnetic type by moduiated neutral-beam injection is studied. The 
neutral beam acts both as a particle source and a momentum 
source and it is found that the potentially dangerous dissipative 
trapped-particle modes may be effectively quenched by means of a 
negative feedback at -90deg phase. ‘ 


15486 Finite-beta and resonant-electron effects on trapped-elec- 
tron instabilities. Tang, W.M.; Liu, C.S.; Rosenbluth, M.N. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.); Catto, P.J. 
(Rochester Univ., N.Y. (USA). Dept. of Mechanical and 
Aerospace Sciences); Callen, J.D. (Oak Ridge National Lab., 
Tenn. (USA)). Nucl. Fusion; 16: No. 2, 191-202( 1976). 

Finite-8 (plasma pressure/magnetic pressure) and resonant 
electron effects on the dissipative trapped-electron instabilities are 
analysed. These modifications are shown to have a strong stabiliz- 
ing influence on the finite-ion-gyroradius- and electron-tempera- 
‘ture-gradient-driven modes, respectively. For relevant tokamak 
parameters, complete stabilization may be possible. Stability 
criteria for radially local and non-local cases are presented. 


15487 (CONF-761012—30) Observation of the fine structure 
of a disruptive instability in a tokamak. Mirnov, S.V.; Semenov, 
1.B. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1976. Translation of Rus- 
sian report. 19p. Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The T-4 device was used to study the correlation between 
the external manifestations of disruptive instability of magnetic 
fields, and fluctuations of x radiation from central regions of the 
plasma column. 


15488 Stability and spectra of the bumpy theta pinch. Clayton, 
T.E. Williamsburg, VA; College of William and Mary (1976). 
129p. University Microfilms Order No. 76-19,806. 

Thesis (Ph. D.). 


This work is a generalization of previous treatments based 
on a long wavelength assumption. These long wavelength theories 
involve two separate asymptotic expansions in terms of two small 


parameters; the wavenumber of the bumpy subsidiary field, k, is 
the parameter of the primary expansion while the amplitude of the 
subsidiary field, delta, is the small parameter of the secondary ex- 
pansion. The long wavelength assumption is not made in this work, 
but it can be employed at any stage of the calculation. This finite 
wavelength theory may be applicable to existing experimental con- 
figurations whereas the long wavelength theory may not be ap- 
plicable because the explicit assumptions about the scaling of the 
two expansion parameters are almost always violated by the actual 
configurations. 


15489 Saha and temperature relaxation ap 


proximations for the 
on 6 eee Se ionized plasma. Numano, 
M. (Kyoto Univ. (Japan). Faculty of Engineering). Plasma Phys.; 


18: No. 1, 59-66(Jan 1976). 

The growth rates for the ionization instability obtained using 
the Saha and temperature relaxation approximations are compared 
with those obtained from an exact treatment, and the requirements 
for validity of these two approximations are obtained analytically. 
For the range of plasma parameters pertinent to MHD power 
generation it is found that the Saha approximation is valid for rela- 
tively high electron temperature, which it becomes inapplicable as 
the electron temperature is decreased. On the other hand, the tem- 
perature relaxation roximation is accurate over a wide range of 
electron temperature. It is found also that the inal condition 
for the ionization instability is correctly obtained from both ap- 
proximations. 
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15490 Instability of the runaway-electron beam in a tokamak. 
Parail, V.V.; Pogutse, O.P. (I. V. Kurchatov Institute of Atomic 
Energy. Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 2, 
125-129(Mar 1976). 

A theory is derived for the instability observed in tokamaks 
at low densities, in which there is a beam of runaway electrons. 
The instability occurs because of a growth of waves due to the 
anomalous Doppler effect; it leads to a '’turning’’ of the beam par- 
ticles in velocity space. Quasilinear theory is used to derive a 
system of nonlinear equations for the transverse and longitudinal 
energies of the beam particles and for the wave energy. This 
system of equations describes relaxation oscillations with proper- 
ties in qualitative agreement with those observed experimentally. 
(AIP) 


15491 Cyclotron instability in a low-density plasma in an open 
confinement system involving the excitation of low-frequency flute 
waves. Arsenin, V.V. (I. V. Kurchatov Institute of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 2: No. 2, 130- 
133(Mar 1976). 

A finite-amplitude cyclotron wave which has arisen as a 
result of the cyclotron instability in a plasma in an open confine- 
ment system is unstable against the excitation of cyclotron waves 
of a different azimuthal mode and low-frequency flute waves (drift 
waves with k/sub parallel/=0). The nonlinear coupling of the low- 
frequency waves with the cyclotron waves is based on the displace- 
ment of electrons along the magnetic field B. The longitudinal mo- 
tion turns out to be important in the flute waves because the 
plasma is bounded in the direction along B. Since the damping rate 
for the linear cyclotron wave is larger than that for the flute waves, 
the instability is dissipative. (AIP) 


15492 Suppression of the flute instability in an open confine- 
ment system by a feedback system regulating the electron mirror 
loss. Arsenin, V.V.; Chuyanov, V.A. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 2: 
No. 2, 133-135(Mar 1976). 

The suppression of flute perturbations of a plasma confined 
in a system with a simple mirror field by means of automatic regu- 
lation of the potential difference between the plasma and a mul- 
tisection wall behind the mirror is analyzed. It is shown that a 
slight change 5Phi in the wall potential, proportional to the poten- 
tial perturbation Sphi in the plasma, can change the collisonal 
escape of electrons through the mirrors, can cancel the convective 
charge accumulation (separation) in the plasma, and can thus sup- 
press the flute instability. The value of the ratio 5Phi/Sphi required 
for stabilization is proportional to the ion confinement time in the 
system. If microinstabilities are suppressed (if the confinement 
time is the Coulomb time), this ratio falls off with increasing densi- 
ty. This method is accordingly quite suitable for stabilizing a 
thermonuclear’ plasma. (AIP) 


15493 New macroscopic theory of anomalous diffusion induced 
by the dissipative trapped-ion instability. Wimmel, H.K. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (F.R. Ger- 
many)). Plasma Phys.; 18: No. 4, 321-335(Apr 1976). 

For an axisymmetric toroidal plasma of the Tokamak type a 
new set of dissipative trapped-fluid equations is established. In ad- 
dition to E x B drift and collisions of the trapped particles, these 
equations take full account of the effect of E (of the trapped ion 
modes) on free and trapped particles, and of the effect of 
nabladelta,(delta, = equilibrium fraction of trapped particles). 
From the new equations the linear-mode properties of the dissipa- 
tive trapped-ion instability and the anomalous diffusion flux of the 
trapped particles are derived. 


15494 Current-driven Alfven instability. Hollweg, J.V.; Smith, 
D.F. (National Center for Atmospheric Research, Boulder, Colo. 
(USA)). J. Plasma Phys.; 15: No. pt.2, 245-252(Apr 1976). 

The current-driven Alfven instability is discussed analyti- 
cally. The instability is driven by the resonant Landau and transit- 
time terms for propagation not parallel to By. The critical current 
for instability is slightly less than the corresponding one for the 
"kink-like’ instability; thus, the instability may be the more impor- 
tant for the parameter range in which the approximations are 
valid. The effect of current flow of the magnetosonic mode is also 
discussed, but no instability is found. 


15495 Nonlinear Rayleigh-Taylor instability in hyd 5 
Kalra, G.L. (Delhi Univ. (India). Dept. of Physics and As- 
trophysics); Kathuria, S.N. J. Plasma Phys.; 15: No. pt.2, 239- 
244( Apr 1976). ; 
Nonlinear theory of Rayleigh-Taylor instability in plasma 
supported by a vacuum magnetic field shows that the growth rate 
of the mode, unstable in the linear theory, increases if the 
wavelength of perturbation lambda lies between lambdasub(crit )( 
= 2upsilona*/g) and 2 lambdasub(crit). This might have an im- 
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portant bearing on the proposed thermonuclear MHD power 
generation experiments. 


15496 re = cyclotron instability in the A.S. device. 

Timofeev, A.V ukovskii, V.G. (Gosudarstvennyj Komitet po 
hemig: od Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
nergii). P ete Phys.; 18: No. 5, 341 -358(May 1976). 

The experimental data obtained in the A.S. device are in- 
terpreted on the basis of the theory of cyclotron oscillations in an 
inhomogeneous magnetic field. According to this theory, the 
exchange of energy between oscillations and charged particles in 
the case of cyclotron resonance in an inhomogeneous magnetic 
field must be accompanied by the excitation of modulated beams 
similar to van Kampen waves. Under the conditions of the A.S. 
device, the modulated beams must give rise to electric fields that 
are not well correlated in space; this was observed in the experi- 
ment. Other features that characterize the unstable cyclotron oscil- 
lation can be understood on the basis of the theory of the 
anisotropic cyclotron in an inhomogeneous magnetic field. 


15497 Modified negative mass instability in the A.S. device. 
Timofeev, A.V.; Zhukovskii, V.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Plasma Phys.; 18: No. 5, 359-370(May 1976). 

It is shown that the theory of the modified negative mass in- 
stability explains the basic features that characterize the so-called 
second instability observed in the A.S. device. A critical analysis of 
the theory of the modified negative mass instability shows that this 
‘instability can devlop if etasub(n) = nwsub(i)lambda?/4L72 < ap- 
proximately 1, where n is the number of the cyclotron harmonic, 
wsub(i) is the ion cyclotron frequency, lambda is the amplitude of 
the ion oscillations between the mirrors of the trap, 1 is the 

uency of such oscillations, and L is the characteristic scale of 
variation of the magnetic field. 


15498 Beam-cyclotron instabilities in high §-inhomogeneous 

. Ahmed, M.H. (Case Western Reserve Univ., Cleveland, 
Ohio (USA)). Plasma Phys.; 18: No. 6, 485-497(Jun 1976). 

When electrons drift with respect to ions across a magnetic 
field, high frequency, fast-growing instabilities occur provided that 
the electron plasma frequency is much higher than the electron 
cyclotron frequency (w/sub(p/sub e/)/ >> 0/sub e/). The theory 
for these instabilities is extended to the case of high B, in- 
homogeneous plasma. It is shown that coupling between longitu- 
dinal and transverse modes can be neglected. Two types of insta- 
bilities are identified according to whether the ions are cold or hot. 
For cold ions the growth rate is found to be proportional to 
(m/sub e//m/sub i/)/sup 1/3/M/sub e/, while for hot ions it is sensi- 
tive only to the ratio of the drift velocity to the electron thermal 
velocity. It is also shown that the magnetic field gradient causes 
each branch of the electron-cyclotron dispersion relation to split 
into a band. 


15499 Guiding center plasma stability of the bumpy theta 
pinch with weak pressure anisotropy. Schmidt, M.J.; Vahala, G. 
(College of William and Mary, Williamsburg, Va. (USA). Dept. of 
Physics). Plasma Phys.; 18: No. 7, 499-510(Jul 1976). 

The unstable modes and growth rates for the bumpy theta 
pinch are considered for the guiding center plasma assuming a 
pressure anisotropy of O(epsilon)(epsilon represents the slow 
periodic z-variation of the axisymmetric equilibrium and the sta- 
bility relative to the r-variations). It is shown that any unstable 
mode in a guiding center plasma has the same form and growth 
rate as in ideal magnetohydrodynamics and vice versa. 


15500 Kinetic instabilities in a plasma with hot ions in the 
presence of a transverse current. Sizonenko, V.L. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). Plasma Phys.; 18: No. 
7, 541-550(Jul 1976). 

In a plasma with hot ions and cold electrons in which the 
drift velocity perpendicular to an external magnetic field is ap- 
preciably greater than the ion thermal velocity a high-frequency in- 
stability of kinetic type is discovered; its growth rate is greater 

i maximal growth rate of the hydrodynamic instability. 
Saturation of the instability and the heating of ions associated with 
the instability are investigated. 


15501 Note on the effects of finite ion mass and electron ther- 
mal velocity spread on the aperiodic instabilities of a 

neutralized electron beam in a planar diode. Yuan, K. (Department 
of Mechanical Engineering, National Chung-Hsing ry Tai- 
Chung, Taiwan, Republic of China). J. Appl. Phys.; 48: No. 1, 133- 
135(Jan 1977). 

A hydrodynamic analysis of the aperiodic instabilities of a 
neutralized drifting electron stream in a short-circuited planar 
diode is given in this work. The results of this investigation in- 
dicate the following: (i) An electron stream can be aperiodically 
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unstable only if the electron stream’s Mach number exceeds unity 
in the diode space. The change from a monoenergetic electron 
beam to a dispersive electron beam results in a modification of the 
instability condition, a reduction of the growth rate, and a smaller 
value of critical current flowing through the diode. (ii) The 
aperiodic instability imbedded in the immobile ion background, 
i.e., the Pierce instability, cannot be eliminated by the first-order 
motion of ions. The effect of the finite ion mass is not only to 
reduce the maximum growth rate of the Pierce instability and to 
increase the diode critical current, but also to introduce new 
aperiodic instabilities with -_ rates generally smaller than that 
of the Pierce instability. (A 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 14985, 15105, 15454, 15491 


15502 (AD-A—021059) Functional equation in the plasma in- 
verse problem and solutions. Interim report. Szu, H.H.; Yang, C.C.; 
Ahn, S.; Carroll, C.E. (Naval Research Lab., Washington, D.C. 
(USA)). 31 Dec 1975. 48p. (NRL—7946). NTIS $4.00. 

The one-dimensional problem of determining the density 
distribution of a plasma from its reflection of electromagnetic 
waves can be solved by the Gel’fand-Levitan technique. An exten- 
sion and simplification of this technique has been proposed, and 
methods of solving the resulting functional equation were evalu- 
ated. The mathematical properties of the reflection coefficient 
were considered, related to the density distribution. (GRA) 


15503 (AD-A—024834) Laser effects handbook. 3. Laser ab- 
sorption wave phenomena. Interim report, 1972—1974. Harrison, 
D.E. Jr; Neighbors, J.R. (Naval Postgraduate School, Monterey, 
Calif. (USA)). Dec 1975. 61p. (NPS—61Nb75121). NTIS $4.50. 

Possible plasma ignition mechanisms as a result of laser ir- 
radiation are listed and individually discussed. Experimental 
evidence is cited when available. A qualitative discussion of the 
transition process is given and one dimensional laser supported ab- 
sorption waves are discussed. (GRA) 


15504 (AD-A—024997) Propagation effects of large phase 
variations in a striated plasma. Topical report, 1 Oct 1974—31 Oct 
1975. Sachs, D.L. (Science Applications, Inc., La Jolla, Calif. 
(USA)). 12 Nov 1975. Contract DNA0OO1-75-C-0033. 53p. 
(SAI—75-679-LJ). NTIS $4.50. 

This report describes the amplitude scintillation and 
frequency coherence of a radio signal that has passed through 
striated plasma. The plasma is modeled as a random collection of 
Gaussian cylinders of electron density with a range of charac- 
teristics sizes. It is shown that the largest effects occur when the 
receiver is in the vicinity of a focal region of the striations. It is 
also shown that ray theory including caustics is insufficient for the 
treatment of general striation structure. (Author) (GRA) 


15505 High-frequency radiation from strong density fluctua- 
tions in a turbulent plasma. Rutgers, W.R. (Stichting voor Funda- 
menteel Onderzoek der Materie, Jutphaas (Netherlands). Instituut 
voor Plasma-Fysica). Dec 1975. 12p. INIS. 

9 figs., 16 refs. 

The spectrum of electromagnetic radiation emitted by a hot 
hydrogen plasma yields information on non-thermal fluctuations in 
a turbulent heating experiment. Its frequency spectrum contains 
frequencies below the electron plasma frequency fsub(pe) during 
the first half microsecond when plasma turbulence is characterized 
by streaming instabilities. When after a few microseconds, the ion 
temperature approaches the electron temperature, a current stag- 
nation is observed. Then the spectrum consists of clear maxima at 
the plasma frequency and its harmonics up to 6 fsub(pe). It is 
demonstrated that radiation can result from strongly anharmonic 
electron oscillations which can be as high as deltan/n approximate- 
ly 0.4, et solitary density depressions. Above 5 
fsub(pe) en Bremsstrahlung has to be taken into account. 


15506 (N—75-27897) Modified Cl Mullaly-Allis dia- 
gram for large-amplitude electromagnetic waves in 

Minami, K.; Mori, Y.; Takeda, S. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Feb 1975. 18p. (IPPJ—214). NTIS $3.25. 

A possible modification to the Clemmow-Mullaly-Allis dia- 
gram is analyzed taking into account the radiation pressure force 
due to a | amplitude, elect tic field E in - 
netoplasmas. pe ar tic caees tnalliont normally on a oak 
infinite uniform plasma are analyzed, on which B static magnetic 
field is applied parallel and/or perpendicular to the surface. Con- 
siderations are limited to a cold collisionless plasma where the in- 
cident waves are evanescent. Simple expressions are obtained for 
the cut-off conditions of the waves except the extraordinary mode. 
(Author) (GRA) 
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15507 (PPPL—1306) Anomalous spatial depletion of the lower 
hybrid cone through parametric decay. Chen, L.; Berger, R.L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Nov 1976. 
Contract E(11- 1)-3073. 19p. Dep. NTIS $3.50. 

Analytic solution for the envelope structures of two non- 
linearly coupled lower hybrid waves pi gating along their 
respective cone trajectories are obtained. ‘The coupling occurs 
through induced scattering by particles. The results indicate 
anomalous spatial pump depletion may be important for present 
and future large scale tokamaks. Implications to plasma heating 
are also discussed. 


15508 Excitation of plasma waves by gaps and slow-wave struc- 
tures. Derfler, H. (EURATOM, Garching, Ger.). pp 91-101 of In 
Symposium on plasma heating in toroidal devices. Milan; Consiglio 
Nazionale delle Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The Maxwell equations are solved for a cylindrical 

waveguide containing a magnetically-active plasma with a given 

density profile. A complete set of orthogonal azimuthal and radial 
modes and their dispersion relations is obtained. Power flux and 
surface current are then used to define a power-equivalent RF 
plasma potential and a characteristic wave impedance for each 
mode. The result is applied to axisymmetric plasma-wave-excita- 
tion systems in the form of a sequence of gaps in a waveguide, 
connected to circuits of arbitrary type. The analysis demonstrates 
how the powerful analytical technique of microwave electronics 
can be applied to basic plasma physics with the aim of obtaining 
engineering data required for RF plasma heating. 


15509 Propagation and attenuation of sound waves as well as 
spectrally resolved Rayleigh sc in weakly ionized plasmas. 
Kopainsky, J. (Technische Univ. Muenchen (F.R. Germany). Elek- 
trophysikalisches Inst.). pp 363 of In Phenomena in ionized gases. 
Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; 
North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

In weakly ionized plasmas the scattering of electromagnetic 
waves on free electrons (Thompson scattering) can be neglected as 
compared with the scattering on bound electrons (Rayleigh scat- 
tering). If the scattering process can be described by a fluid 
dynamical model it is caused by sound waves which are generated 
or annihilated by the incident electromagnetic wave. The propaga- 
tion of sound waves results in a shift of the scattered line whereas 
their absorption within the plasma produces the broadening of the 
scattered line. The theory of propagation of sound in weakly 
ionized plasmas is developed and extended to Rayleigh scattering. 
The results are applied to laser scattering in a weakly ionized 
hydrogen plasma. 


15510 Absorption and backscattering of CO, laser radiation in 
a plasma column. Massey, R.; Pietrzyk, Z.A.; Rutkowski, H.; 
Viases, G.C. (Washington Univ., Seattle (USA)). pp 354 of In 
Phenomena in ionized gases. Vol. 1. Hoelscher, J.G.A.; Schram, 
D.C. (eds.). Amsterdam; North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

In this paper some results are presented from a research 
program designed to investigate the physics of laser interaction 
with magnetically confined underdense plasma columns. The work 
was motivated by a scaling paper by Dawson et.al., which con- 
cluded that such a scheme might lead to scientific breakeven. 


15511 Resonance line shape measurements in axially symmetric 
plasma source. Popovic, S.;  Konjevic, N. (Institut za Fiziku, 
Belgrade (Yu oslavia)). pp 381 of In Phenomena in ionized gases. 
Vol. 1. Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; 
North-Holland (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

It has been shown that, in the region of anomalous disper- 
sion, the refraction of radiation in circularly symmetrical, optically 
thin plasma sources may cause line wing asymmetry. 


15512 Modulated Langmuir waves and nonlinear Landau 
damping. Yajima, N.; Oikawa, M. (Kyushu Univ., Fukuoka 
(Japan). Research Inst. for Applied Mechanics); Satsuma, J.; 
Namba, C. Rep. Res. Inst. Appl. Mech. (Kyushu Univ.); 22: No. 70, 
89-100(May 1975). 

The nonlinear wee od eugation with an integral term, 
iusub(t)+P/2. usub(xx)+O/u/u+RP fsub(-infinity )sup( infinity )[ /u 
(x',t)/?/(x-x')]dx'u=0, which describes modulated Langmuir waves 
with the nonlinear Landau damping effect, is solved by numerical 
calculations. Especially, the effects of nonlinear Landau damping 
on solitary wave solutions are studied. For both cases, PQ>0 and 
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PQ<O, the results show that the solitary waves deform in an asym- 
metric way changing its velocity. 


15513 Aenean Se eel teen eae Seen ion 
Phone longitudinal density . De- 
mirkhanov, Gevorkov, A.K.; Popov, A.F.; Kolmakov, O.A. 
Sov. Tech. Phys. Lett. (Engl. Transi.); 1: No. 7, 295-296(Jul 1975). 
An electron beam with current up to 50 mA and energy | 
keV is injected along the system axis into an interaction chamber 
comprising a copper tube with diameter d = 2.5 cm and length L 
= 50 cm. The interaction chamber has two longitudinal slots along 
which probes are moved. The probes are used to monitor the 
plasma parameters and to investigate the spatial distribution of the 
wave intensity. The wavelength is measured by the reference-signal 
method. The plasma is produced by the beam itself at neutral-gas 
pressures 2 x 10~* to 2 x 10™* mm Hg. The plasma-density gradient 
is maintained by a decreasing magnetic field of 3 to 4 kOe. The 
condition w/sub c/ much greater than w/sub p/ is satisfied over the 
entire interaction length (w/sub c/ is the cyclotron frequency of 
the plasma electrons and w/sub p/ is the electron plasma frequen- 
cy). 


15514 Second-harmonic generation in a magnetoactive plasma 
at supercritical density. Dyatlov, Yu.; Fedorov, V.I.; Klima, R. 
(Institute of Plasma Ph ue). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 1: No. 7, 300-301(Jul 1975). 

The recently increased interest in the generation of second 
harmonics (@, = 2@,) in a magnetoactive plasma is due to labora- 
tory experiments and phenomena in space. In earlier studies we 
have investigated in detail the magnetic-field range corresponding 
to the inequalities 2 greater than or equal to @,/w/sub ce/ greater 
than or equal to 1.5, w/sub ce/ = eH,/m/sub e/c. The results have 
been interpreted as the combination generation of Bernstein waves 
1, + 1, yields |, with the resonance conditions 2, = w,, 2 vector k, 
= vector ky. In the present paper we consider the range N + '/, 
greater than or equal to w,/w/sub ce/ greater than or equal to N, N 
= 1.2, where the above three-plasmon process is forbidden. 


15515 RAMSES, a two-dimensional, PIC type, laser pulse 
propagation code. Duedder, H.D. (UKAEA Research Group, 
Abingdon. Culham Lab.); Henderson, D.B. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Comput. Phys. Commun.; 10: No. 3, 155- 
166(Sep 1975). 

The model used in RAMSES is intended to study the 
propagation of a laser pulse through a background gas or plasma. 
The laser pulse is composed of macroscopic photons whose trajec- 
tories are calculated. Gradients in the refractive index, which may 
be computed self-consistently from photo-ionization of the plasma, 
change the direction of the photons and this can lead to focusing 
or defocusing of the pulse. Rotational symmetry is assumed for 
both the laser pulse and the background. Computations with the 
model may support laser-fusion reactor studies and laser-target stu- 
dies as well as general work on the propagation of laser light. A 
particle simulation model has been applied to the problem of cal- 
culating the trajectories of macroscopic photons. The photons 
carry variable amounts of energy in order to obtain arbitrary pulse 
shapes. The model evaluates the refractive index from the local 
electron density which may be supplied either explicitly or calcu- 
lated. self-consistently from local densities and ionization rates. The 
gradients of the refractive index determine the photon motion 
using a two-step predictor-corrector scheme. Analytic functions for 
ionization rates, pulse shape and neutral and electron density 
profiles are tables in appropriate FUNCTION subprograms which 
may be amended as necessary. 


15516 Anomalous of laser radiation in a dense 
plasma. Polyanichev, A.N.; Tikhonchuk, V.T.; Fetisov, V.S. (AN 
SSSR, Moscow. Fizicheskij Inst.). Zh. Eksp. Teor. Fiz., Pis'ma 
Red.; 1: No. 21, 992-997(12 Nov 1975). (In Russian). 

10 refs.; letter-to-the-editor. 


15517 Dispersion relation of linearly polarized strong elec- 
tromagnetic waves. Ferrari, A.; Massaglia, S. (Consiglio Nazionale 
delle Ricerche, Turin (Italy). Lab. di Cosmo-Geofisica); Dobrowol- 
ny, M. (Comitato Nazionale per l|’Energia Nucleaire, Frascati 
(Italy). Lab. Plasma Spazio). Phys. Lett., A; 55: No. 4, 227-229(15 
Dec 1975). 

A numerical study is presented of the dispersion relation of 
linearly polarized strong electromagnetic waves in a cold electron 
plasma. The nonlinear effects introduced by the relativistic motion 
of electrons are: (1) the dispersion relation depends explicitly on 
the field strength a=eE,/mcw,, and (2) the propagation of modes 
with frequencies below the formal electron plasma frequency is al- 
lowed. 
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15518 Stimulated scattering of electromagnetic waves in a mag- 
netised . Bujabarua, S.; Sen, A.; Kaw, P. (Physical Research 
Lab., Ahmedabad (India)). pp 407-413 of In Proceedings of the 
symposium on quantum- and opto-electronics. Bombay; Depart- 
ment of Atomic Energy (1976). 

From Symposium on quantum- and opto-electronics; Bom- 
bay, India (25 Feb 1974). 

8 


refs. 

The threshold powers for stimulated scattering of intense 
electromagnetic waves off electrostatic modes in a magnetized 
plasma have been calculated. The typical amplification factors for 
the bakscattered or side-scattered sideband wave in an in- 
homogeneous plasma have been estimated. 


15519 Anomalous absorption and scattering of intense laser 
beam in plasma. Kaw, P.K. (Physical Research Lab., Ahmedabad 
(India)). pp 76-98 of In Proceedings of the symposium on quan- 
tum- and opto-electronics. Bombay; Department of Atomic Energy 
(1976). 

From Symposium on quantum- and opto-electronics; Bom- 
bay, India (25 Feb 1974). 

27 refs., 6 figures. 

It has been observed that an intense laser beam can either 
be absorbed or scattered anomalously by a plasma - the former 
being beneficial to laser fusion and the latter harmful. Computer 
simulations and theoretical calculations show that both effects 

* should be important. However, whereas there is a definite evidence 
for anomalous absorption from a variety of experiments, there is 
not much evidence for anomalous scattering as yet. If this conclu- 
sion stand as the test of time, laser fusion will undoubtedly prove 
to be a technological break-through. 


15520 Self focusing of laser beams in plasmas. Sodha, M.S.; 
Tripathi, V.K.; Ghatak, A.K. (Indian Inst. of Tech., New Delhi. 
Dept. of Physics). pp 99-101 of In Proceedings of the symposium 
on quantum- and opto-electronics [held at] Bombay, February 25- 
28, 1974. Bombay; Department of Atomic Energy (1976). 

From Symposium on quantum- and opto-electronics; Bom- 
bay, India (25 Feb 1974). 

The work done on the self-focusing of laser beams in 
plasmas is reviewed. The mechanism of nonlinearity in the dielec- 
tric constant of the plasma has been investigated by two ap- 
proaches : (i) phenomenological and (ii) rigorous kinetic treat- 
ment. Besides the phenomena of steady state self-focusing of a 
Gaussian e.m. beam, the interesting problem of instability in the 
oe perturbations of uniform or Gaussian beam has also been 
studied. 


15521 Periodic focusing of a Gaussian electromagnetic beam in 
a magneto plasma. Tewari, D.P.; Kumar, A. (Indian Inst. of Tech., 
New Delhi. Dept. of Physics). pp 414-431 of In Proceedings of the 
symposium on quantum- and opto-electronics. Bombay; Depart- 
ment of Atomic Energy (1976). 

From Symposium on quantum- and opto-electronics; Bom- 
bay, India (25 Feb 1974). 

11 refs. 

In the presence of an intense Gaussian electromagnetic 
beam, the electrons of a magnetoplasma are heated non-uniformly 
and their subsequent redistribution gives rise to the saturating non- 
linear dielectric constant. The presence of a static magnetic field 
adds much to the asymmetrical behaviour of two modes in the 
plasma. These effects manifest themselves in the periodic focusing 
of the beam. The behaviour of self-focusing of extra-ordinary 
mode shows that the beam width parameter is an oscillatory func- 
tion of the distance of propagation; of oscillates between | and 
fsub(min) and the period of repetition is sup(2z)f (sup(z)f being 
the distance at which first minimum appears). With increasing in- 
tensity of the beam, fsub(min) shows an increase and attains a 
value of unity. sup(z)f also shows a steady increase with the inten- 
sity of the beam. However, the focusing of beam with the static 
magnetic field is much interesting. As wB approaches w, the focus- 
ing occurs at larger distances and the minimum spot size increases. 
However, in a typical case when the intensity of the beam is not 
very high, the fsub(min) shows a maximum value at some mag- 
netic field beyond which it goes on decreasing although the f al- 
ways grows. It may be mentioned here that in case wB>w, the 
dielectric constant of the plasma for extra-ordinary mode becomes 
an increasing function of electron concentration and hence only 
the defocusing of the beam occurs. 


15522 Observations of internal relaxation oscillations in the 
Adiabatic Toroidal Compressor. Smith, R.R. (Princeton Univ., N_J. 
(USA). Plasma Physics Lab.). Nucl. Fusion; 16: No. 2, 225- 
229( 1976). 

The soft X-ray signal from the Adiabatic Toroidal Compres- 
sor (ATC) sometimes exhibits a 10% modulation with a frequency 
between | and 2 kilohertz. The radial profile of the soft X-ray 
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signal and the electron temperature determined by laser scattering 
indicate that these fluctuations are associated with a limitation of 
the central electron temperature and a broadening of the tempera- 
ture profile. By observing changes in the radial dependence of the 
relaxation oscillation during neutral counter injection, an increase 
of thirty to fifty percent in the radius where q = | has been mea- 
sured. 


15523 lon-beam-excited electrostatic ion cyclotron waves. 
Michelsen, P.; Pecseli, H.L.; Juul Rasmussen, J.; Sato, N. (Danish 
Atomic Energy Commission, Risoe. Research Establishment). 
Phys. Lett., A; 55: No. 6, 345-346(12 Jan 1976). 

Self-excited electrostatic ion cyclotron waves were observed 
in an ion-beam-plasma system produced in a DP-operated Q- 
machine. The frequency of the waves showed the theoretically pre- 
dicted variation with the magnetic field. 


15524 Decay instability of lower hybrid wave in a cold 
homogeneous plasma. Bujarbarua, S.; Satya, Y.S. (Physical 
Research Lab., Ahmedabad (India)). Phys. Lett., A; 55: No. 7, 
409-410(26 Jan 1976). 

The possibility is pointed out of parametric excitation of a 
low frequency wave, propagating almost perpendicular to the mag- 
netic field in a cold homogeneous plasma, by a lower hybrid pump 
wave. The growth rate and threshold power are calculated. 


15525 Resolving the dispersion relation for a hot mag- 
netoplasma for modes propagating almost perpendicularly to the 
magnetic field. Meyer, R.L.; Leclert, G. (Nancy-1 Univ., 54 
(France). Lab. de Physique des Milieux Ionises). J. Phys. (Paris); 
37: No. 2, 89-94(Feb 1976). (In French). 

The aim is to determine the eigenmodes of a warm mag- 
netoplasma which propagates in a direction almost perpendicular 
to the confining magnetic field. This is done in two ways. First the 
exact dispersion relation in the complex plane is solved. Secondly, 
using an approximate equation which is valid for regions outside 
the vicinity of the cyclotron harmonics, the undamped modes are 
determined. It can be observed that in cases of almost perpendicu- 
lar propagation the real high refractive indices previously obtained 
for perpendicular propagation are still valid. However there is an 
attenuation of the modes. This damping is calculated. 


15526 Dispersion relation for electrostatic waves in warm, non- 
uniform, non-magnetized Al-Lami, S.R.; Newton, R.H.C. 
(University Coll. of North Wales, Bangor (UK). School of Elec- 
tronic Engineering Science). Int. J. Electron.; 40: No. 3, 209- 
223(Mar 1976). 

A technique which avoids expanding the distribution func- 
tions has been employed with some success in the study of wave 
propagation in a number of situations. In this paper, the general 
technique is described and is then applied to a particular case by 
way of example. 


15527 Influence of mean shear on Alfven-internal wave 
propagation. Hartman, R.J. (California Univ., Santa Barbara 
(USA). Dept. of Physics). J. Plasma Phys.; 15: No. pt.2, 197- 
222(Apr 1976). 

The general solution of the linearized initial-value problem 
for an unbounded, exponentially-stratified, perfectly-conducting 
Couette flow in the presence of a uniform magnetic field is used to 
study the development of localized wave-type perturbations to the 
basic flow. The two-dimensional problem i: shown to be stable for 
all hydrodynamic Richardson numbers Jsub(H), positive and nega- 
tive, and wave packets in this flow are shown to approach, asymp- 
totically,,a level in the fluid (the ‘isolation level’) which is a 
smooth continuous, function of Jsub(H) that is well defined for 
Jsub(H) < 0 as well as Jsub(H) > 0. This system exhibits a rich 
complement of wave phenomena and a variety of mechanisms for 
the transport of mean flow kinetic and potential energy, via linear 
wave processes, between widely-separated regions of fluid; this in 
addition to the usual mechanisms for the absorption of the initial 
wave energy itself. The appropriate three-dimensional system is 
discussed, and the role of nonlinearities on the development of lo- 
calized disturbances is considered. 


15528 Effect of the ponderomotive force on the wave conver- 
sion efficiency. Fichet, M. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de la Physique du Plasma et de la 
Fusion Controlee). Plasma Phys.; 18: No. 5, 401-403(May 1976). 
The reduction of the mode conversion efficiency due to the 
ponderomotive force is discussed. The relevant fourth-order non- 
linear equation is solved numerically, and the results show that for 
increasing wave amplitude the conversion factor decreases. 


15529 Computer study of the dynamics of weak anisotropic 
Langmuir turbulence. Getmanov, B.S.; Bobyleva, L.V.; Makhan- 
kov, V.G.; Zhidkov, E.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). Plasma 
Phys.; 18: No. 5, 371-381(May 1976). 
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A study is made of the evolution in time of different 
anisotropic packets of Langmuir waves due to their induced scat- 
tering on ions of the plasma. The isotropization of weak Langmuir 
turbulence is considered in its dependence on the initial data. It is 
shown that the isotropization process may take appreciably longer 
than the transfer of energy through the spectrum. 


15530 Enhanced scattering at the upper-hybrid resonance. 
Mendonca, J.T. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Dept. de la Physique du Plasma et de la Fusion Con- 
trolee). Plasma Phys.; 18: No. 5, 405-412(May 1976). 

The problem of wave scattering near the upper hybrid 
resonance is discussed. The scattering flux is calculated using cold 
collisional plasma theory and retaining ponderomotive force terms 
in the nonlinear current. Two cases of interest are considered: (a) 
incoherent scattering by thermal density fluctuations; (b) coherent 
scattering by an ion-acoustic wave. A good agreement is found 
with experiments. 


15531 Wave tion in drifting strong magnetoplasma 
under Grad’s thirteen-moment approximation. Talekar, V.L.; Bhan- 
dari, S.S. (Malaviya Regional Engineering Coll., Jaipur (India)). 
Plasma Phys.; 18: No. 5, 383-399(May 1976). 

Earlier work on wave propagation in drifting warm plasma 
and in drifting weak magnetoplasma under Grad’s thirteen-moment 
approximation is here extended to wave propagation in strong 
magnetoplasma under the same approximation. In this study, the 
magnetic field is considered to be of sufficient strength to 
dominate and suppress the randomising effect of collisions. Con- 
sequently the electron pressure is treated as a tensor resulting in 
thermal conductivity and viscosity matrices as against scalars in the 
earlier work. The nature of wave propagation is reported in detail 
for various orientations of magnetic field and drift. The usual 
splitting of the electromagnetic mode is observed, but the splitting 
of viscous modes which occur in weak magnetic fields is found to 
be completely absent in strong magnetic fields. It is further found 
that these viscous modes have a large attenuation coefficient in 
strong magnetic fields and consequently become evanescent. 


Spatial localization of intense high-frequency fields in a 
plasma that is parametrically unstable in the lower hybrid 
resonance region. Gromov, S.N.; Pasechnik, L.L.; Semenyuk, V.F. 
(Institute of Nuclear Research, Ukrainian Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 9, 464-467(5 May 
1976). 

Sharply localized intense radio-frequency (RF) fields were 
observed with the aid of a probing electron beam in a magnetized 
plasma during the nonlinear stage of the modulation instability of 
electron plasma waves with dispersion w=w/sub pe/(k/sub paral- 
lel//k). The characteristic amplitudes and the spatial scales of these 
fields, the appearance of which is attributed to collapse of plasma 
waves, are estimated. (AIP) 


15533 Gap excitation of plasma waves in a bounded in- 

cold plasma. Leuterer, F.; Derfler, H. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (F.R. Germany)). 
Plasma Phys.; 18: No. 6, 453-469(Jun 1976). 

The electromagnetic fields excited by an azimuthally sym- 
metric gap in a plasma filled waveguide are described as a super- 
position of radial eigenmodes. This results in a radially confined 
energy flow along the resonance cone. The effect of a finite gap 
width and of a radial inhomogeneity of the plasma is studied nu- 
merically under the assumption that a cutoff-layer w = wsub(p)(r) 
may be present, but not a lower hybrid layer. Numerical results for 
electric field distribution, power flow and gap input impedance are 
presented. 


15534 Relaxation effect on sound propagation in partially 
ionized gases. Numano, M. (Kyoto Univ. (Japan). Faculty of En- 
gineering). Plasma Phys.; 18: No. 7, 519-524(Jul 1976). 

The effect of ionization-recombination processes on sound 


propagation in a partially ionized gas was investigated by employ- 


ing the fluid model under the assumption that the ionization- 
recombination frequency is much lower than the collision frequen- 
cy of heavy particles, and the sound speed and the absorption 
coefficient were obtained as functions of frequency. It is found 
that for low frequencies small disturbances propagate with the 
equilibrium sound speed, and that the sound speed increases 
monotonically with frequency and approaches the frozen sound 
speed for sufficiently high frequencies. It is found also that the 
sound is absorbed as it propagates in the medium and the absorp- 
tion coefficient increases monotonically with the frequency. 


15535 Acceleration of particles by electron waves in a 
moderate magnetic field. Smith, D.F. (High Altitude Observatory, 
Boulder, Colo. (USA)). Astrophys. Space Sci.; 42: No. 2, 261- 
283(Jul 1976). 


CONTROLLED THERMONUCLEAR RESEARCH 1615 


A general scheme is established to examine any mag- 
netohydrodynamic (MHD) configuration for its acceleration poten- 
tial including the effects of various types of plasma waves. The 
analysis is restricted to plasma waves in a magnetic field with elec- 
tron cyclotron frequency less than, but comparable to, the electron 
plasma frequency (moderate field). The general role of electron 
plasma waves is examined in this paper independent of a specific 
MHD configuration or generating mechanism in the weak turbu- 
lence limit. The evolution of arbitrary wave spectra in a non- 
relativistic plasma is examined, and it is shown that the nonlinear 
process of induced scattering on the polarization clouds of ions 
leads to the collapse of the waves to an almost one-dimensional 
spectrum directed along the magnetic field. The subsequent ac- 
celeration of non-relativistic and relativistic particles is considered. 
It is shown for non-relativistic particles that when the wave dis- 
tribution has a negative slope the acceleration is retarded for lower 
velocities and enhanced for higher velocities compared to ac- 
celeration by an isotropic distribution of electron plasma waves in 
a magnetic field. This change in behaviour is expected to affect the 
development of wave spectra and the subsequent acceleration 
spectrum. 


15536 Nonlinear interaction of a with a ‘helical’ elec- 
tron beam. Yamamoto, T. (Tokyo Univ. (Japan)). Plasma Phys.; 
18: No. 7, 511-517(Jul 1976). 

Scales equations are derived for the time evolution of a sin- 
gle Whistler wave driven by a weak helical electron beam in the 
presence of a static magnetic field Bsub(o). These equations can 
be reduced to those already derived for an electrostatic wave in- 
teraction with a cold beam, provided that the perturbation of the 
perpendicular velocity of an electron to Bsub(o) during the in- 
teraction with the Whistler wave is negligible. 


15537 Ignition of thermonuclear microexplosions inside an egg- 
shaped cavity. Winterberg, F. (Nevada Univ., Reno (USA). Desert 
Research Inst.). J. Phys., D (London); 9: No. 10, L105-L108(11 
Jul 1976). 

It is sown that energy from a powerful laser or relativistic 
electron beam can be cumulated within a hydrogen-filled cavity 
and which subsequently explodes. If this hydrogen-filled cavity is 
placed inside a second egg-shaped cavity, the explosion shock 
wave can be transformed into an implosion wave by the shock 
reflection from the curved wall of the egg-shaped cavity. The 
method may permit the ignition of thermonuclear microexplosions 
with relatively long laser or electron beam pulses of high efficien- 
cy. The method also promises a better coupling of the beam ener- 
gy to the target than in the ablation-driven implosion scheme to 
laser or electron beam fusion. 


15538 Spectral distribution of drift-wave fluctuations in 
tokamaks. Horton, W. (Fusion Research Center and Department 
of Physics, University of Texas at Austin, Austin, Texas 78712). 
Phys. Rev. Lett.; 37: No. 19, 1269-1272(8 Nov 1976). 

An expression for the spectral distribution of drift-wave 
fluctuations is obtained from a new mode-coupling equation that 
describes the superposition of drift-wave normal modes induced by 
the divergence of the nonlinear E x B convective flux. Computa- 
tions for the adiabatic toroidal compressor experiment indicate 
that the observed spectrum is consistent with the theoretical spec- 
trum. (AIP) 


15539 Formation of potential double layers in plasmas. Quon, 
B.H.; Wong, A.Y. (Physics Department, University of California, 
Los Angeles, California 90024). Phys. Rev. Lett.; 37: No. 21, 
1393-1396(22 Nov 1976). 

Large localized potential double layers, ephivery-much- 
greater-thankT/sub e/, are observed to develop from a solitary E- 
field structure in a plasma traversed by electron drifts, v/sub 
d/=v/sub e/. Strong electron and ion accelerations occur across 
the layers. At large electron drift velocities (v/sub d/>3v/sub e/), 
layers are unstable to large ion fluctuations with 5n/n approaching 
unity. (AIP) 


15540 Magnetic field generation by ablation waves or shocks 
propagating in inhomogeneous plasma. Tidman, D.A.; Burton, L.L. 
(Institute for Physical Science and Technology, University of 
Maryland, College Park, Maryland 20742). Phys. Rev. Lett.; 37: 
No. 21, 1397-1399(22 Nov 1976). 
A simple model is given for magnetic field generation by 
steep steady-profile wavefronts such as ablation waves or shocks 
ing across initially field-free nonuniform plasmas or fluids. 
The model enables one to obtain approximate values for the field 
penetration through the ablation layer into the interior of a laser 
a or pellet. These fields could also be produced and measured 
in laboratory ionizing shock tubes. (AIP) 





1616 ERDA ENERGY RESEARCH ABSTRACTS 


THERMONUCLEAR POWER PLANTS 
REFER ALSO TO CITATION(S) 13764, 14335 


15541 (AD-A—020464) Jet: the joint European 
Schneider, R.T. (Office of Naval Research (USA). London camer 
Office). 15 Dec 1975. 20p. (ONRL-R—20-75). NTIS $3.50. 

This report is intended for technical people, whose expertise 
is not in the thermonuclear fusion area, but want to gain some in- 
sight into the present state of the art. After an introduction into 
the problems of fusion research and technolo ogy the design, the 
goals and the operation schedule of JET (Joint European Torus) is 
described. Comparison to other Tokamak-type fusion devices is 
made. (GRA) 


15542 (ANL/CTR—756-3(Vol.1)) 
power reactor conceptual design. Volume I. (Argonne National 
Lab., Ill. CUSA)). Aug 1976. Contract W-31-109-Eng-38. vp. Dep. 
NTIS $16.25. 

A conceptual design has been developed for a tokamak Ex- 
perimental Power Reactor to operate at net electrical power condi- 
tions with a plant capacity factor of 50 percent for 10 years. The 
EPR operates in a pulsed mode at a frequency of approximately 
1/min., with an approximate 75 percent duty cycle, is capable of 
producing approximately 72 MWe and requires 42 MWe. The an- 
nual tritium consumption is 16 kg. The EPR vacuum chamber is 
6.25 m in major radius and 2.4 m in minor radius, is constructed 
of 2-cm thick stainless steel, and has 2-cm thick detachable, beryl- 
lium-coated coolant panels mounted on the interior. An 0.28 m 
stainless steel blanket and a shield ranging from 0.6 to 1.0 m sur- 
round the vacuum vessel. The coolant is H,O. Sixteen niobium- 
titanium superconducting toroidal-field coils provide a field of 10 
T at the coil and 4.47 T at the plasma. Superconducting ohmic- 
heating and equilibrium-field coils provide 135 V-s to drive the 
plasma current. Plasma heating is accomplished by 12 neutral 
beam-injectors, which provide 60 MW. The energy transfer and 
storage system consists of a central superconducting storage ring, a 
homopolar energy storage unit, and a variety of inductor-conver- 
ters. 


15543 (ANL/CTR—76-3(Vol.2)) Tokamak experimental 
power reactor conceptual design. Volume II. (Argonne National 
Lab., Ill. (USA)). Aug 1976. Contract W-31-109-Eng-38. vp. Dep. 
NTIS $9.25. 

Volume II contains the following appendices: (1) summary 
of EPR design parameters, (2) impurity control, (3) plasma com- 
putational models, (4) structural support system, (5) materials 
considerations for the primary energy conversion system, (6) mag- 
netics, (7) neutronics penetration analysis, (8) first wall stress 
analysis, (9) enrichment of isotopes of hydrogen by cryogenic 
distillation, and (10) noncircular plasma considerations. (MOW) 


15544 (ANL/CTR—76-4) CTR quarterly progress report, 
April—June 1976. Stacey, W.M. Jr.; Darby, J.B. Jr.; Mills, F.E. 
(Argonne National Lab., Ill. (USA)). Aug 1976. Contract W-31- 
109-ENG-38. 43p. Dep. NTIS $4.00. 

This quarterly report describes the CTR and CTR-related 
activities in research, development and technology, as well as a 
progress report on the Tokamak Experimental Power Reactor 
(TEPR) Project, being conducted at Argonne National Laboratory. 
Materials studies, engineering studies and plasma physics studies 
are reported. 


15545 (CONF-760935—22) Operation and control of high 
density tokamak reactors. Attenberger, S.E.; McAlees, D.G. (Oak 
Ridge National Lab., Tenn. (USA)). 13 Sep 1976. Contract W- 
7405-ENG-26. 24p. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The incentive for high density operation of a tokamak reac- 
tor was discussed. It is found that high density permits ignition in a 
relatively small, moderately elongated plasma with a moderate 
magnetic field strength. Under these conditions, neutron wall 
loadings approximately 4 MW/m? must be tolerated. The sensitivity 
analysis with respect to impurity effects shows that impurity con- 
trol will most likely be necessary to achieve the desired plasma 
conditions. The charge exchange sputtered impurities are found to 
have an important effect so that maintaining a low neutral density 
in the plasma is critical. If it is assumed that neutral beams will be 
used to heat the plasma to ignition, high energy injection is 
b> wrenes (approximately 250 keV) when heating is accompished at 

density. A scenario is outlined where the ignition temperature 
is established at low density and then the fueling rate is increased 
to attain ignition. This approach may permit beams with energies 
being developed for use in TFTR to be successfully used to heat a 
high density device of the type described here to ignition. 


Tokamak _ experimental 
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15546 (CONF-760935—23) Elmo Bumpy Torus Reactor. 
McAlees, D.G.; Uckan, N.A.; Lidsky, L.M. (Oak Ridge National 
Lab., Tenn. (USA); Massachusetts Inst. of Tech., Cambridge 
(USA)). 17 Sep 1976. Contract W-7405-ENG-26. 14p. Dep. NTIS 
$3.50. 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

In the Elmo Bumpy Torus Reactor (EBTR) study the feasi- 
bility of achieving a fusion power plant based on the EBT confine- 
ment concept was evaluated. If the present understanding of the 
physics can be extrapolated to reactor scale devices the reactor 
could operate at high beta, high power density, and at steady state. 
The high aspect ratio of the device eases the accessibility, struc- 
tural design and remote maintenance problems which are common 
to low aspect ratio machines. A version of the EBTR reference 
design described here could be constructed with only minor ex- 
trapolations in available technology. 


15547 (CONF-760935—32) Oak Ridge EPR and TNS studies. 
Roberts, M. (Oak Ridge National Lab., Tenn. (USA)). 1976. Con- 
tract W-7405-ENG-26. 13p. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

This ORNL Study has resulted in an evaluated Reference 
Design that does satisfy the technical objectives set out for a 
tokamak Experimental Power Reactor. Because of the large size 
and cost and poor extrapolation of this design to a demonstration 
reactor, a reconsideration of the basic physics and range of techni- 
cal objectives has been undertaken. This has led to an intermediate 
step and new design, TNS-The Next Step after TFTR, having a 
higher benefit/cost than EPR. The TNS experiment, now in the 
early design phases, is based on a smaller size and considerably 
higher power output than the EPR design, and extrapolates to an 
economically viable fusion reactor. 


15548 (COO—2456-38) Experimental and theoretical studies 
of belt pinches and high-beta tokamaks. Chu, C.K.; Gross, R.A.; 
Lui, H.C.; Reusch, M.; Sandel, F.; Wong, K.L.; Allen, A.W.; Gol- 
denbaum, G.C.; Tataronis, J.A.; Grossmann, W. (Columbia Univ., 
New York (USA); Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy; New York Univ., N.Y. (USA). Courant 
Inst. of Mathematical Sciences). 1976. Contract E(11-1)-2456. 
15p. (CONF-761012— 16; IAEA-CN—35/E8). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

Several experimental and theoretical studies of belt pinches 
and high-beta tokamaks are summarized. The Columbia Torus I, 
operating as a pure belt pinch, has T approximately 10 eV, n ap- 
proximately 1 x 10'*, B/ sub phi/ approximately 12 kG, 8 approxi- 
mately 0.4 and a lifetime of 24 yw sec, at which time the plasma 
drifts to the inner wall. The Maryland Terp experiment has T ap- 
proximately 10 eV, n approximately 10'*, B/sub phi/ approximately 
1.5 kG, B approximately 0.1 and a lifetime of 35 yw sec, at which 
time the plasma drifts to the outer wall. Numerical calculations 
supporting these experiments include equilibrium, stability, heating 
and initial implosion dynamics. A general MHD stability analysis of 
diffuse belt pinch configurations is reported. Results indicate that 
favorable stability properties can be obtained by shaping the cur- 
rent density profile and plasma geometry. 


15549 (LA—6397-MS) Plasma experiments on the Scylla I-C 

theta pinch. McKenna, K.F. (Los Alamos Scientific Lab., N.Mex. 

(USA)). Aug 1976. Contract W-7405-ENG-36. I Ip. Dep. NTIS 
$3.50. 


Scylla I-C is a small scale (l-meter) research theta pinch 
developed for the experimental investigation of basic plasma 
physics processes and advanced concepts. The properties and sta- 
bility characteristics of the Scylla I-C plasma, over a range of ini- 
tial fill pressure from 100-500 mTorr D,, are discussed. 


15550 (LA-UR—76-2060) Technology assessment of laser-fu- 
sion power production. Booth, L.A.; Frank, T.G. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
21p. (CONF-760935—13). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The inherent features of laser-induced fusion, some laser-fu- 
sion reactor concepts, and attendant means of utilizing the ther- 
monuclear energy for commercial electric power generation are 
discussed. Theoretical fusion-pellet microexplosion energy release 
characteristics are described and the effects of pellet design op- 
tions on pellet-microexplosion characteristics are discussed. The 
results of analyses to assess the engineering feasibility of reactor 
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cavities for which protection of cavity components is provided 
either by suitable ablative materials or by diversion of plasmas by 

ic fields are presented. Two conceptual laser-fusion electric 
generating stations, based on different laser-fusion reactor con- 
cepts, are described. Technology developments for ultimate com- 
mercial application are outlined. 


15551 (LA-UR—76-2166) Operating t considerations for 
the Reference Theta-Pinch Reactor (R ). Krakowski, R.A.; 
Miller, R.L.; Hagenson, R.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 13p. (CONF- 
760935—24). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Aspects of the continuing engineering design-point reassess- 
ment and optimization of the Reference Theta-Pinch Reactor 
(RTPR) are discussed. An updated interim design point which 
achieves a favorable energy balance and involves relaxed 
tec i requirements, which nonetheless satisfy more 
rigorous physics and engineering constraints, is presented. 


15552 (LA-UR—76-2167) Technology problems in theta pinch 
reactors. Thomassen, K.I. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 10p. (CONF- 
760935—33). Dep. NTIS $3.50. 

From 2. i meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

An earlier assessment of the first complete conceptual en- 
gineering design of the Reference Theta Pinch Reactor (RTPR) 
identified problem areas in the design involving plasma stability, 
neutral gas cooling, implosion circuitry, compression energy sup- 
plies, materials for the blanket and first wall, and tritium handling. 
New solutions to some of these problems are described, and a new 
RTPR operating point has been chosen which greatly alleviates 
many of the problems. 


15553 (ORNL/TM—5669) ELMO Bumpy Torus Reactor 
(EBTR) reference design. McAlees, D.G.; Uckan, N.A.; Bettis, E.S. 


(Oak Ridge National Lab., Tenn. (USA)). Nov 1976. Contract W- 
7405-ENG-26. vp. Dep. NTIS $6.00. 
The goal of the ELMO Bumpy Torus Reactor (EBTR) study 


is the evaluation of the EBT confinement concept as the basis for 
development of a commercial fusion er reactor. A mul- 
tidisciplinary, self-consistent treatment of EBT reactor scaling and 
design has been completed and a reference design (EBTR-48) has 
been developed. This design, based on a realistic plasma model 
and relatively conservative engineering parameters (i.e., 1 MW/m? 
neutron wall loading and a 7.3 T maximum toroidal field), is a 
steady state, ignited-mode system with high plasma power density 
and aspect ratio. The total thermal power of EBTR-48, exclusive 
of blanket multiplication, is 4000 MW; the design is based on a 
standard module and the design power level for a particular plant 
is determined by the number of modules used. Several design vari- 
ants have been investigated in detail to illustrate the effect of near- 
term and advanced technologies and to illustrate the design 
freedom offered by devices with low field and high aspect ratio. 
The high aspect ratio simplifies many aspects of the design, most 
notably those associated with remote maintenance, accessibility, 
and repair. It ap that a commercially successful EBTR could 
be constructed with only slight advances in existing technology, if 
the present understanding of the —_— can be extrapolated to the 
reactor regime and does not differ markedly from the model 
developed for this study. 


15554 (PB—247269) Exploratory discussions concerning a 
possible EPRI/Kurchatov Institute m on fusion power. 

report. Ashworth, C.P.; Fried, B.D.; Wolkenhauer, W.C. 
(Control Data Corp., Palo Alto, Calif. (USA)). Nov 1975. SOp. 
NTIS $4.00. 

This report summarizes two meetings held between EPRI 
and a Soviet delegation to discuss fusion er. The first meeting 
took place at EPRI in May 1975 at which the Soviet delegation 
stated their position as being that the highest priority goal is the 
development of a hybrid fusion-fission reactor based on a 
Tokamak. The Soviets consider fusion power to be the most 
realistic approach to the earliest ible implementation of con- 
trolled fusion energy production. Soviet delegation expressed 
a strong interest in a formal inclusion of EPRI in the U.S.-U.S.S.R. 
collaborative program in controlled fusion. To answer difficult 
technical and procedural questions in anticipation of a joint ven- 
ture, EPRI met the Soviet delegation in the U.S.S.R. in September. 
The trip report describing these meetings and giving the EPRI 
delegation’s summary, evaluation, and recommendations is given 
together with a summary of the meeting jointly drafted by the U.S. 
and U.S.S.R. participants. (GRA) 
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15555 (PB—248320) Fusion reactor studies: ysics 
questions using the d.c. octopole. Key phase report No. 1. Ohkawa, 
T. (General Atomic Co., San Diego, Calif. (USA)). Sep 1975. 48p. 
(GA-A— 13430). NTIS $4.00. 

This report addresses key physics questions of fusion reactor 
design using the Octopole device. A brief history of Octopole ex- 
gpm and a description of the work of the past year is given. 

is work comprised an experiment concerning a divertor- 
tokamak system and work to prepare a plasma capable of entering 
the trapped ion mode regime. The first experiment performed con- 
cerned the MHD equilibrium and stability of an axisymmetric 
tokamak-divertor configuration. This work demonstrated that a 
stable equilibrium is obtainable for a tokamak in which the plasma 
is bounded by a separate flux surface. Other work concerned the 
collisionless ion experiment and rf ion heating experiment. Work 
was also done on the plasma source and in obtaining proper diag- 
nostics (devices to measure plasma density, neutral density, and 
ion and electron temperatures) for this new plasma. A plasma that 
can enter the trapped ion mode regime with the addition of rf 
heating has been obtained, and the means for diagnosing the 
plasma have been developed. (GRA) 


15556 (PB—248321) Fusing reactor studies: doublet III 
design. Key phase report No. 1. Ohkawa, T. (General Atomic Co., 
San Diego, Calif. (USA)). Oct 1975. 61p. NTIS $4.50. 

The Doublet III experiment has as its primary goal the test 
of confinement of noncircular cross section toroidal plasmas in the 
regime where trapped ion effects may be operative. The im- 
portance of the experiment stems from the potential of noncircular 
cross section toroidal plasmas for fusion reactors, which will 
operate in a regime that may be dominated by trapped ion effects. 
The guiding principles for the design of the Doublet III device 
have been: (1) to minimize the physics risks in reaching the 
desired regime, i.e., to use the smallest possible extrapolations 
from existing experimental results, (2) to minimize technological 
risks, i.e., to use proven technology whenever possible, and (3) to 
minimize costs and time involved in achieving the goal. (GRA) 


15557 (PB—248322) Fusion r/d on advanced fuels, homopolar 
generators, circuit breakers and tokamak diagnostics. Final report. 
Drummond, W.E. (Texas Univ., Austin (USA)). Sep 1975. 82p. 
NTIS $5.00. 

The general purpose of this program was two-fold: (1) To 
investigate theoretically the potential for the use of advanced fuel 
cycles and direct conversion in Tokamak systems and the develop- 
ment of automated data acquisition systems for tokamaks, and (2) 
to explore both theoretically and experimentally the potential of 
homopolar generators and inductive energy storage devices as 
power supplies for future fusion experiments. The general outline 
of the program is discussed; a detailed description of the work 
done in each area is given; and a aes showing the actual expen- 
ditures incurred in the performance of the work is given. (GRA) 


15558 (UCRL—52000-76-6) Energy and technology review. 
Selden, R.W.; Cummings, K.L.; McCaleb, C.S.; Prono, J.K. (eds.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1976. Contract W-7405-ENG-48. 30p. Dep. NTIS $4.00. 

Separate abstracts were prepared for the three included sec- 
tions. (MOW) 


15559 Method for confinement control. Grieger, G.; 
Wolf, G.H. (to Max-Planck-Gesellschaft zur Foerderung der Wis- 
senschaften eV). German(FRG) Patent 2,258,501/A/. 6 Jun 1974. 
8p. (In German). 

The plasma is controlled by changes of the topology of the 
configuration of the magnet‘c field in a region where the condi- 
tions of confinement depend very strongly on the topology. We 
start out from plasmas confined by means of a magnetic field with 
tube-shaped resp. toroidal configuration. As controlling parame- 
ters, e.g. plasma density, electron or ion temperature, or fusion 
rate are suited. Control by rotational transformation, but then 
equipment has to be used which by this rotational transformation 
causes the confinement of the plasma. The control is done in the 
range of a value corresponding to a fraction m/n with m and n 
being integers. The fraction particularly has a value smaller than 
1/20. Control may also be performed by means of an independent 
magnetic auxiliary field. 


15560 Characteristics of D-D fusion reactor, (2). Thermal in- 

. Nakashima, H.; Ohta, M. (Kyushu Univ., Fukuoka 
(Japan). Faculty of Engineering). Kyushu Daigaku Kogaku Shuho; 
48: No. 1, 1-5(Jan 1975). (In Japanese). 

It is necessary to know the dynamic characteristics of reac- 
tor core plasma for the practical operation of fusion reactors. The 
dynamic characteristics of reactor plasma in D-D fusion reactors 
are preliminary examined below, according to Powell’s method. 
Calculation formulae are seven simultaneous equations, in which 
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time derivatives are contained, differing from static characteristics. 
Since the dependence of confinement time on density and tem- 
perature is not known, examination was conducted by assuming 
three cases, namely the confinement time is (1) constant, (2) 
Bohm type, or (3) classic type. At the injection energy of 0 keV, 
the stable region was above 105 keV for case (1), above 70 keV 
for case (2), and was not found up to 150 keV for case (3); while 
at the injection energy of 100 keV, it was above 75 keV for case 
(1), above 50 keV for case (2), and still was not able to be found 
up to 150 keV for case (3). But stabilization with increasing injec- 
tion energy was recognized. The above described equations for 
dynamic characteristics are required to be improved further 
because they are derived on the basis of some assumptions. 


15561 Development of energy by lasers. Nuclear fusion and 
isotope separation. Yamanaka, C. (Osaka Univ., Suita (Japan). 
Faculty of Engineering). Genshiryoku Kogyo; 21: No. 3, 9-22(Mar 
1975). (In Japanese). 

The present paper clarifies the foundation on which the 
nuclear fusion by laser stands and surveys its recent state. As the 
secondary targets, many effects are expected such as development 
of neutron and X-ray sources, isotope enrichment by laser, reac- 
tion acceleration by laser, medical application and material work- 
ing. As for the generation of nuclear fusion by laser, sufficient 
compression of nuclear fuel balls is available, if the surface of the 
fuel balls is heated, and the reaction of jet plasma flow outward is 
used. Self-heating and ignition and laser energy absorption in 
nuclear fusion are explained. Development of large output laser 
and conceptual design of the nuclear fusion by laser are also 
described. Next, isotope separation has attracted the attention of 
many researchers, since excellent monochromatic laser of variable 
wavelength has been able to cover the wide range of near ul- 
traviolet, visible and infrared ray. Basic conditions and method of 
the separation of isotopes by laser are described, and the separa- 
tion of '‘N and '*N from NH; by two-stage excitation carried out 
by the author et al. is reported. 


15562 Thermonuclear fusion - an energy source to tomorrow. 
Wienecke, R. (Max-Planck-Institut fuer | Plasmaphysik, 
Garching/Muenchen (F.R. Germany)). Siemens-Z.; 49: No. 9, 570- 
579(Sep 1975). (In German). 

With figs. 

The report gives information on some main topics of 
nuclear fusion research in the Max-Planck-Institute for Plasma 
Physics in Garching, near Munich, and gives a general scientific 
survey on the fundamentals of nuclear fusion, fusion machines as 
well as on the functioning and electricity supply of fusion reactors. 


15563 Technological requirements for power by fusion. Steiner, 
D. (Oak Ridge National Lab., TN). Proc. IEEE (Inst. Electr. Elec- 
tron. Eng.); 63: No. 11, 1568-1608(Nov 1975). 

The major technological requirements for fusion power, as 
implied by current conceptural designs of fusion power plants, are 
elucidated and assessed. As the point of departure, the four fusion 
reactor concepts which have been most thoroughly considered in 
these design studies are described; they are the mirror, the theta- 
pinch, the tokamak, and the laser-pellet concepts. The required 
technology is discussed relative to three principal areas of concern: 
(1) the power balance, that is, the unique power-handling require- 
ments associated with the production of electrical power by fusion; 
(2) reactor design, focusing primarily on the requirements imposed 
by a tritium-based fuel cycle, thermal-hydraulic considerations, and 
magnet systems; and (3) materials considerations, including sur- 
face erosion, radiation effects, materials compatibility, and 
neutron-induced activation. The major conclusions are summarized 
in a final section where it is noted that research and development 
programs have been initiated to satisfy the technological require- 
ments associated with the realization of commercials fusion power. 


15564 Plant of fusion power stations. Darvas, J.; 
Foerster, S. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 
many). Inst. fuer Reaktorentwicklung). pp 844-848 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor con- 
= and economics. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

ae From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 

). 

1 fig.; 2 tabs.; 3 refs. 

Due to the circulating energy, lower efficiencies are to be 
expected with fusion power plants than with nuclear fission power 
plants. According to the systems ——. the mirror machine is 
not very promising as a power plant. The plant efficiency of the 
laser fusion strongly depends on the laser efficiency about which 
one can only make speculative statements at present. The 
Tokamak requires a relatively low circulating energy and is cer- 
tainly able to compete regarding efficiency as long as the con- 
sumption time can be kept large (> 100 sec) and the dead time 
between the power pulses small (< 35 sec). 
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15565 J.E.T. - A European large-scale project for fusion 
research. Eckhartt, D. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (F.R. Germany)). pp 861-864 of In Reactor 
conference, Duesseldorf, 30.3.-2.4.1976. Section 4: Reactor con- 
cepts and economics. Eggenstein-Leopoldshafen, F.R. Germany; 
ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

The plasma experiment ‘Joint European Torus’ (JET), now 
in the planning stage, aims at a definite statement concerning the 
realisability of a Tokamak type fusion reactor. The Tokamak prin- 
ciple in general and the technical concept of JET in particular are 
outlined. ’ 


15566 Effects of plasma physics problems on the design, mode 
of operation, and economy of D-T fusion reactors. Herold, H. (Max- 
Planck-Institut fuer Plasmaphysik, Garching/Muenchen (F.R. Ger- 
many)). pp 841-843 of In Reactor conference, Duesseldorf, 30.3.- 
2.4.1976. Section 4: Reactor concepts and economics. Eggenstein- 
Leopoldshafen, F.R. Germany; ZAED (1976). (In German) 

From Reactor meeting; Duesseldorf, F.R. Germany (30 Mar 
1976). 

Based on the designs of the fusion reactor Tokamak, mirror 
machine and of the toroidal theta pinch, especially those 
developed in the USA, a survey is given on the most important 
plasma physical aspects of the inclusive concepts (heating process, 
stability, and inclusion) and their effects in connection with techni- 
cal limits. The reactor power balances are particularly dealt with 
here, and a few key problems are discussed. 


15567 Stony path towards the fission reactor. What is to 
become of JET. A pilot plant which Europe can only build with 
combined efforts. Gerwin, R. MPG (Max-Planck-Ges.) Spiegel, Ak- 
tuel. Inf.; No. 3, 1-2(1976). (In German). 

2 figs. 

The article outlines the mode of operation and the tasks of 
the Joint European Torus (JET), compares this planned large-scale 
experiment of the EC with similar experiments in the USA and the 
USSR, and deals with the question of the final site selection, 
something which is still not decided. 


15568 Belt Pinch - a high-8 tokamak with non-circular cross- 
section. Gruber, O.; Wilhelm, R. (Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen (F.R. Germany)). Nucl. Fusion; 
16: No. 2, 243-251( 1976). 

In a tokamak the attainable B-values are restricted by the 
limitations of MHD-stability. The necessary improvement of the B- 
value should, however, be possible by going over to a non-circular 
plasma cross-section. In this paper, the theoretical conditions for 
such an improvement are discussed (e.g. volume currents peaked 
on axis, flattened ends of the elongated cross-section and diamag- 
netic plasma). Experimental investigations of this problem have 
been carried out in the Belt Pinch, where plasma production and 
heating is achieved by fast magnetic compression. This heating 
method is unusual for a tokamak, but is, at present, the only 
method of approaching the interesting B-regime (<8> approxi- 
mately 10-50%) and, especially, Bsub(pol)>1 operation. The main 
result of the Belt Pinch experiments is that MHD-stability requires 
about the same qsub(crit)-value (approximately 3) also needed in 
circular-cross-section tokamaks, at least for the present plasma 
parameters and time scale (b/a approximately 10, R/a approxi- 
mately 7, <B> approximately 50%, <fsub(pol)> approximately 
5, Tsub(e) approximately Tsub(i) approximately 25-40 eV, 
<nsub(e)> approximately 5-7x10'* cm~*, values approximately 
constant for the high-8-phase of 50 ys). Violation of the q-condi- 
tion, however, results in stability for t approximately SOus means 
stable behaviour for about 20 MHD-growth-times. Numerical cal- 
culations indicate a further improvement in present and future ex- 
periments with stronger shock-heating and increased temperatures 
(T>100 eV). 


15569 Engineering problems of fusion research. Report on the 
sixth symposium, San Diego, USA, 18-21 November 1975. Miller, 
P.H. Jr. (General Atomic Co., San Diego, Calif. (USA)). Nucl. Fu- 
sion; 16: No. 2, 349(1976). 

Published in summary form only. 


15570 Soviet power technology. III. To the future with fusion 
and breeder reactors. Reisch, F. Eltek. Aktuell Elektron.; 19: No. 5, 
45(Mar 1976). (In Swedish). 

Brief details are given of Soviet research into fusion reac- 
tors: -Tokamak-3, Tokamak-4 and Tokamak-10. Brief details are 
also given of the 150 MWe breeder reactor at Shevchenko power 
station and the 600 MWe breeder reactor at Beloyarsk power sta- 
tion. 
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15571 Symbiosis between beam-driven hybrid DT-fusion reac- 
tors and near-breeder HTGRs. Seifritz, W. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). Atom- 
wirtsch., Atomtech.; 21: No. 4, 205-206(Apr 1976). 

From Summer meeting of the American Nuclear Society; 
Toronto, Canada (13 Jun 1976). 

1 fig.; 7 refs. Short communication only. 


15572 Culham: fusion and commerce. Herman, R. Phys. Bull. 
(London); 27: 209-210(May 1976). 

An overview is given of present day work at the UKAEA 
research establishment at Culham. This consists not only of 
research into the practical and theoretical problems of nuclear fu- 
sion but also contract work for commercial companies and govern- 
ment agencies. This latter type of work includes studies on the ef- 
fect of lightening striking aircraft, work on electrostatic hazards in 
oil tankers and potential uses of lasers in industrial processes such 
as cutting, drilling and welding. The six toroidal confinement 
devices at present at Culham are described. Reference is made to 
the superconducting levitron which is of the toroidal multipole 
type, two stellarators TORSO and CLEO, the reversed field pinch 
configuration Zeta experiment and the two tokamaks TOSCA and 
DITE. Work on such complex machines needs substantial support 
in engineering and computational skills, and these are also pro- 
vided by groups at Culham. Research is already under way into 
overcoming the difficulties of an actual reactor system such as ex- 
tracting energy from the neutrons coming out of the plasma, and 
the long term effects of neutron irradiation on cell modules for fu- 
sion reactor blankets. 


15573 Fusion research. II. Detailed reactor studies 
more problems. Metz, W.D. Science; 193: No. 4247, 38-40, 76(2 
Jul 1976). 

Problems connected with building and operating a workable 
fusion power plant are discussed. The UWMAK reactor design is 
mentioned in particular. The reactor size, wall lifetime, refueling 
and impurities, and maintenance problems are described. (MOW) 


15574 Tokamak experimental power reactor. Stacey, W.M. Jr.; 
Maroni, V.A.; Purcell, J.R. (Argonne National Lab., IL). Nucl. 
Technol.; 30: No. 3, 261-298(Sep 1976). 

The ANL-TEPR has a major radius, R = 6.25, and a plasma 
radius, a = 2.1 m. Sixteen, pure-tension-D superconducting mag- 
nets, with minor bore, R/sub bore/ = 7.7 m, and vertical bore, Z = 
11.9 m, provide a toroidal field of 34 kG in the plasma, with a 
maximum field ripple of 2 percent. A stainless-steel-B,C blan- 
ket/shield, which is | m on the inside and 1.3 m on the outside, 
protects the magnets and converts the nuclear energy to sensible 
heat, which is removed by the primary coolant, helium or H,O. 
The first wall is 2-cm-thick stainless steel with a 100-~m low-Z 
coating on the plasma side, and operates at less than or equal to 
550°C. The toroidal vacuum chamber is pumped down from 10-* 
to 10-* torr between burn pulses by thirty-two 25,000 I/s cryosorp- 
tion pumps, and 50,000 I/s cryosorption panels maintain the 
vacuum in the neutral beam injectors, which are used to heat the 
plasma. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 15602 


15575 (BNWL—2116) Tritium release from lithium silicate 
and lithium aluminate, in-reactor and out-of-reactor. Johnson, A.B. 
Jr. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Sep 1976. Contract E(45-1)-1830. 56p. Dep. NTIS $4.50. 

Studies were conducted to determine the generation and 
evolution of tritium and helium in lithium aluminate (LiAlO,) and 
lithium silicate (Li,SiO,) by the reaction: Li* + n yields ‘He + T. 


Targets were irradiated 4.4 days in the K-West Reactor snout 
facility. (Silicate GVR* approximately 2.0 cc/cc; aluminate GVR 
approximately 1.4 cc/cc.) Gas release in-reactor was determined 
by post-irradiation drilling experiments on aluminum ampoules 
containing silicate and aluminate ts. In-reactor tritium release 
(at approximately 100°C) was found to decrease linearly with in- 
creasing target density. Tritium released in-reactor was primarily in 
the noncondensible form (HT and T,), while in laboratory extrac- 
tions (300-1300°C), the tritium appeared primarily in the con- 
densible form (HTO and T,O). Concentrations of HT (and 
presumably HTO) were relatively high, indicating moisture pickup 
in canning operations or by inle of moisture after the capsule 
was welded. Impurities in extra gases included H,O, CO,, CO, 
O,, H,, NO, SO,, SiF, and traces of hydrocarbons. 


(LA-UR—76-2086) Assessment of nucleonic methods 
and data for fusion reactors. Dudziak, D.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 15p. 
(CONF-760935—15). Dep. NTIS $3.50. 
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From 2. topical meeti 
nuclear fusion; Richland, W. 
(USA) (21 Sep 1976). 

An assessment is provided of nucleonic methods, codes, and 
data necessary for a sound experimental fusion power reactor 
(EPR) technology base. Gaps in the base are identified and 
specific development recommendations are made in three areas: 
computational tools, nuclear data, and integral experiments. The 
current status of the first two areas is found to be sufficiently in- 
adequate that viable engineering design of an EPR is precluded at 
this time. However, a program to provide the necessary data and 
computational capability is judged to be a low-risk effort. 


15577 (LA-UR—76-2092) Neutronic data consistency analysi 
for lithium blanket and shield design. Reupke, W.A.; Muir, D.W. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 12p. (CONF-760935—26). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Using a compact least-squares treatment we analyze the 
consistency of evaluated cross sections with calculated and mea- 
sured tritium production in /sup n/Li and "Li detectors embedded 
in a 14-MeV neutron driven /sup n/LiD sphere. The tritium 
production experimental error matrix is evaluated and an initial 
reduced chi? of 3.0 is calculated. A perturbation calculation of the 
tritium production cross section sensitivities is performed with 
secondary neutron energy and angular distributions held constant. 
The cross section error matrix is evaluated by the external con- 
sistency of available cross section measurements. A statistical ad- 
justment of the, combined data yields a reduced chi? of 2.3 and 
represents a tenfold improvement in statistical likelihood. The im- 
provement is achieved by a decrease in the ‘Li(n,xt) 14-MeV 
group cross section from 328 mb to 284 mb and an adjustment of 
the /sup n/Li data closer to calculated values. The uncertainty in 
the tritium breeding ratio in pure ’LiD is reduced by one-fifth. 


15578 (PPPL—1284) Tokamak hybrid study. Tenney, F.H. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Sep 1976. 
Contract E(11-1)-3073. 12p. (CONF-760733—6). Dep. NTIS 
$3.50. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

A report on one year of study of a tokamak hybrid reactor 
is presented. The plasma is maintained by both D and T beams. To 
obtain long burn times a poloidal field divertor is required. Both 
the single null and the double null style of divertor are considered. 
The blanket consists of a neutron multiplier region containing 
natural uranium followed by burner regions of molten salt (flibe) 
loaded with PuF, to enhance the energy multiplication. Economic 
analysis has been applied only recently to a variety of reactor sizes 
and plasma conditions. Early indications suggest that the most at- 
tractive hybrids will have large plasmas of major radius in excess 
of 8 meters. 


15579 (RCN—236) Neutronic and photonic studies on fusion 
blankets with low lithium and tritium inventories. 

Verschuur, K.A.; Brockmann, H. (Stichting Reactor Centrum 

Nederland, Petten). Dec 1975. 10p. (Juel—1261). INIS. 

10 figs., 8 refs., 8 tables. 

Some model designs of fusion reactor blankets with low 
lithium and tritium inventories are presented. The lithium invento- 
ry is minimized by using a thin breeding zone which is operated in 
a soft neutron spectrum. Enriched lithium (28% up to 90% °Li) is 
used as breeding material and beryllium is employed for neutron 
multiplication and moderation. Due to the low lithium inventory, 
the equilibrium tritium inventory can also be kept to a minimum 
provi the tritium extraction system is sufficiently efficient. A 
parametric study has been performed to investigate the relevant 
neutronic and photonic characteristics of this blanket concept. Dif- 
ferent blanket models are compared with respect to their breeding 
potential, the nuclear heating, and the lithium, beryllium, and triti- 
um inventories involved. The advantages of low lithium and tritium 
inventories from the safety point of view are weighed against the 
drawbacks, like the need of enriched lithium, the large beryllium 
inventory, and the contamination of the coolant with tritium 
produced in beryllium. 


15580 Surface effects in controlled fusion devices. Report on 
the second international conference, San Francisco, California, USA, 
16-20 February 1976. VicCracken, G.M. (UKAEA Research 
Group, Abingdon. Culham Lab.). Nucl. Fusion; 16: No. 2, 351- 
354( 1976). 

The report briefly surveys the main topics of the con- 
ference: plasma-surface interactions in containment devices 
(fluxes, energy balance, impurities), blistering, sputtering, desorp- 
tion and trapping, and future programmes. 


on the technology of controlled 
ington, United States of America 
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15581 Transient charge-exchange effects in a neutral-gas layer. 
Oliphant, T.A.; Gryczkowski, G.E.; Kammash, T. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Fusion; 16: No. 2, 263- 
268( 1976). 

The transient build-up of the neutral-gas blanket in a theta- 
pinch reactor has been investigated. A hydrodynamic fluid code 
was developed to account for charge-exchange, ionization and 
energy transport in the plasma-neutral-gas interaction region. An 
initially collisionless neutral gas is separated from the vacuum re- 
gion by the first wall, and at time t=0 the wall becomes trans- 
parent to these neutrals so that half of them move freely into the 
boundary layer where they react with a plasma whose parameters 
are those given in the RTPR (Reference Theta-Pinch Reactor) 
design after quench. Initial neutrals react with the low-density edge 
of the plasma, and succeeding neutrals therefore react with the 
edge of a cooler plasma, removing less energy from the plasma by 
charge exchange. Also less energetic charge-exchange neutrals hit 
the wall, causing less damage as time progresses. A steady-state 
profile is quickly established. Essentially all the energy reaching 
the wall arrives in the initial pulse (about 11 ys long), and this 
amount of energy is insuffcient to cause wall damage. 


15582 Experimental study of hot plasma in contact with a cold 
wall. Feinberg, B. (Columbia Univ., New York (USA). Plasma 
Lab.). Plasma Phys.; 18: No. 4, 265-275(Apr 1976). 

An experimental study has been made of the interaction 
(heat transfer and wall surface damage) of a hot (T approximately 
5 x 10K), dense (n approximately 10'%cm™*) deuterium plasma 
containing a streng magnetic field (B approximately 10*G) brought 
into sudden contact with a cold wall. The energy flux from this 
high B(8 approximately 1) plasma to the wall was measured using 
a thin film, fast rise-time bolometer. The measured energy flux is 
found to be about that predicted by classical theory. The measured 
plasma transverse thermal conductivity exhibits the functional de- 
pendence on temperature, magnetic field, and density that is ex- 
pected from classical theory. The extent of damage to the cold 
wall surface was measured using a scanning electron microscope to 
examine various wall samples exposed to the plasma. The observed 
surface damage to a copper wall sample was in reasonable agree- 
ment with the predicted damage due to sputtering. The damage to 
the surface of a 304 austenitic stainless steel wall sample was con- 
siderably greater than predicted by sputtering. 


15583 23) breeding and neutron multiplying blankets for fu- 
sion reactors. Cook, A.G.; Maniscalco, J.A. (Univ. of California, 
Livermore). Nucl. Technol.; 30: No. 1, 5-11(Jul 1976). 

A variety of blankets for fusion reactors were neutronically 
analyzed to determine the fusion energy multiplication factor (M), 
the heavy metal fission rate, the fissile atom production rate, and 
tritium production. The blankets studied were: (1) thorium metal, 
ThO,, ThC,, uranium metal, UO,, UC, and UC, fast-fissioning 
blankets, (2) nonfissioning thorium metal blankets, (3) blankets 
that multiply neutrons in a **U region and use those neutrons to 
breed tritium and *°U in a separate zone, and (4) beryllium, niobi- 
um, and molybdenum neutron-multiplying **U breeding blankets. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 14392, 15355 


15584 Eddy currents in the Alcator Tokamak. Schram, D.C.; 
Rem, J. (Stichting voor Fundamenteel Onderzoek der Materie, 
Jutphaas (Netherlands). Instituut voor Plasma-Fysica). Mar 1975. 
49p. INIS. 

17 figs., 5 refs., 4 tables. 

A one-dimensional model of an aircore transformer has 
been developed through which it is possible to analyze the effect 
of eddy currents in the primary windings and of similar currents in 
the field coils for the toroidal magnetic field, on the time depen- 
dence of the current in a Tokamak. experiment. The model is ap- 
plied to the ‘Alcator’ Tokamak at MIT and its accuracy is tested 
by comparing analytical results for the harmonic behaviour of the 
transformer, with experimental data. The time-dependent 
behaviour of the plasma current for a constant plasma resistance 
shows that eddy currents in the primary windings will lead to a 
reduction of 8% of the current maximum. The eddy currents in the 
‘Bitter’ coils are found to affect predominantly the initial current 
rise; they lead to a steepening of the current rise. Finally, the in- 
fluence of the time dependence of the plasma resistance is in- 
vestigated. 


15585 (UCRL—52069) Analytic representation of fields result- 
ing from currents on a torus. Mirin, A.A.; Uman, M.F.; Hartman, 
C.W.; Killeen, J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 May 1976. Contract W-7405-ENG-48. 16p. 
Dep. NTIS $3.50. 
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’ Maxwell's equations have been analytically solved for the 
internal magnetic fields that result from steady currents flowing on 
the surface of a torus. The method involves solving Poisson's equa- 
tion for the vector potential using the Green's function in toroidal 
coordinates. The result represents the field as an expansion in to- 
roidal harmonics, the expansion parameters being obtained ex- 
plicitly in the form of definite integrals over the currents. The spe- 
cial case of helical windings is developed. 


15586 Superconducting toroidal magnets for fusion feasibility 
experiments and power reactors. Lubell, M.S. (Oak Ridge National 
Lab., Tenn. (USA)). pp 164-173 of In Proceedings of the fifth in- 
ternational cryogenic engineering conference, Kyoto, 1974. Men- 
delssohn, K. (ed.). London; IPC Business Press (1974). 

From 5. international cryogenic engineering conference; 
Kyoto, Japan (1974). 

It has been recognized that large superconducting magnets 
will have to be developed in order to obtain power economically 
from a thermonuclear reactor. In the present paper, compelling 
reasons are offered to illustrate how vital they are even for the 
sizes envisioned for hydrogen feasibility and D-T burning experi- 
ments. Detailed discussion is given on the type of magnets used for 
the plasma confinement in a tokamak-type machine. Illustrations 
are given to show that their development is within the present 
technological progress of superconductivity. The methods used to 
estimate the cost of such a toroidal system are provided along with 
how the cost varies with changes in magnet aspect ratio, major 
radius (proportional to R/sup 1.95/ and stored energy 
(proportional to E/sub S//sup 0.65/). The latter quantity is 
presented as a valid figure of merit for quickly estimating the cost 
of any large superconducting toroidal system. 


15587 Ergodization of magnetic surfaces in Tokamaks. Samain, 
A. (CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Physique du Plasma et de la Fusion Controlee). 
Plasma Phys.; 18: No. 7, 551-568(Jul 1976). 

A turbulence mechanism which could explain the internal 
disruptions and the negative spikes which are observed in 
Tokamaks is discussed. If the flux lines become ergodic between 
two magnetic surfaces r = r, and r =r = rz, r, < ff, this ergodicity 
tends to flatten the current density profile between r, and r,, and 
this eventually induces a large electric field E, positive on the side 
r =r, and negative on the side r = r,. Due to the radial magnetic 
connections, the positive and negative values of E tend to cancel 
each other along the flux lines, and the field E may exist although 
the current density experiences a small change in the interval 
(t,f2). However, the field E induces by skin effect spatial pulses of 
current density in the unperturbed domain near r = r, and r = rp. 
These pulses may drive unstable tearing modes with large trans- 
verse wave numbers, and so extend the demain (r,r,) where er- 
godicity takes place. The first step of the phenomena could be a 
tearing instability of the separatrix of the magnetic islands which 
are normally present near the magnetic surfaces q = | or q = 2. 


POWER SUPPLIES AND CIRCUITRY 


15588 (LA—6403) Passive notch circuit for pulsed-off com- 
pression fields. Nunnally, W.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1976. Contract W-7405-ENG-36. 6p. Dep. 
NTIS $3.50. 

The operation and simulated results of a passive notch cir- 
cuit used to pulse off the field in a multiturn, fusion-power system, 
compression coil are presented. The notch circuit permits initial 
plasma preparation at field zero, adiabatic compression as the field 
returns to its initial value, and long field decay time for plasma 
confinement. The major advantages and disadvantages of the notch 
circuit are compared with those of a standard capacitor power 
supply system. The major advantages are that: (1) slow-rising fields 
can be used for adiabatic compression, (2) solid-state switches can 
be used because of the inherent current and voltage waveforms, 
and os field decay times are easier to attain than with single- 
turn coils. 


15589 Preliminary experiment for the development of a semi- 
fast (ms) fuse for intense currents (MA). Geoffrion, B. (Paris-11 
Univ., 91 - Orsay (France). Lab. de a des Plasmas). Rev. 
Phys. Appl.; 11: No. 1, 181-185(Jan 1976). (In French). 

A fuse for large currents in the megampere range with rise 
time of a few second is studied. The ning time is less than one 
millisecond and the overvoltage coefficient is about 500. 


15590 Characteristics of a high efficiency inductive transfer 
system using a dissipative transfer procedure. Legentil, M.; Rioux, 
C. (Paris-11 Univ., 91 - Orsay (France). Lab. de Physique des 
— Rev. Phys. Appl.; 11: No. 2, 337-342(Mar 1976). (In 
rencn). 
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The high efficiency inductive energy transfer system previ- 
ously described is studied for a system using exploding foils or 
wires. Different possible transfer modes are described. Various 
problems, including those posed by the over voltage peaks which 
occur during the transfer are examined. Results obtained for an ex- 
periment carried out at 1.5kJ are given. 


FUEL SYSTEMS 


15591 (CONF-760935—31) PLT and TFTR neutral beam 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract 
W-7405-ENG-26. Bp. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

As the neutral beam injection powers required for the up- 
coming CFR devices increase to more than several MW, the 
neutral beam injection system evolves to a complex and mul- 
tidisciplinary system. The PLT beamline system, which is one of 
the first to be built based on the complex and integrated beamline 
concept, has been developed for the immediate future application 
to PLT. A conceptual beamline design has also been made for 
TFTR which will burn D-T plasmas in the early 1980's. The injec- 
tion power requirements are, respectively, 4 MW H® at 40 keV 
with a 0.3 sec pulse duration for PLT and 20 MWD D*® at 120 keV 
with a 0.5 sec pulse duration to TFFR. These two beam systems, 
however, have a lot in common in their beamline design concepts 
and the components functions. The neutral beam systems consist 
of an ion source, a neutralizing gas cell, a bending magnet, a 
retractable beam target, a pumping system, and a drift tube con- 
necting to plasma devices. These individual components and the 
design features will be described for both systems with their dif- 
ferences discussed where appropriate. 


15592 (LA-UR—76-1925) Inertial and inductive energy 
storage for fusion Rogers, J.D. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 12p. 
(CONF-760935—18). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Energy storage is necessary for all proposed fusion reactor 
systems. The plasma physics for confinement and primarily the 
energy transfer time determine the nature of the storage system. 
Discharge times vary from 0.7 ms for theta-pinch reactors to one 
to two seconds for tokamak reactors. Three classes of devices are 
available for energy storage—inductors, capacitors, and rotating 
machines. The transfer of the energy from the store imposes 
unusual switching requirements. The broad requirements for reac- 
tor energy stores and more specifically those for tokamak experi- 
mental power reactors (EPR) and for the Scyllac fusion test reac- 
tor (SFTR) will be presented. Assessments and comparisons of al- 
ternative energy storage and transfer systems for these devices are 
to be discussed. The state of the pulsed superconducting inductive 
energy storage coils and homopolar development programs will be 
emphasized. Plans for tokamak ohmic-heating systems will be 
discussed briefly. 


15593 (ORNL/TM—5662) 15 cm duoPIGatron ion source. 
Stirling, W.L.; Tsai, C.C.; Ryan, P.M. (Oak Ridge National Lab., 
Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 21p. Dep. 
NTIS $4.00. 


The 10-cm (grid diameter) duoPIGatron ion source 
produces pulsed hydrogen ion beams of 10 to 15 A beam current 
in the 20- to 40-keV energy range for a duration of a few tenths of 
a second. To fulfill the requirements of the next generation of 
high-power neutral beam injectors for heating plasmas in CTR 
devices, this source has been enlarged to a version 15-cm in grid 
diameter. In addition, by utilizing a magnetic multipole line cusp 
field confinement method, the plasma created is characterized over 
the 15 cm grid diameter by a noise level within +- 10 percent and 
spatial density variations within +- 15 percent at a density on the 
order of 10'* cm~*. This larger source has operated reliably and 

roduced a beam current exceeding 30 A of hydrogen at 27 keV. 
nitial operation of a 20-cm version of this source employing line 
c confinement has produced an extraction current of 60 A at 
33 keV. 


15594 Theory of neutral-beam injection. Berry, L.A. (Oak 
Ridge National Lab., TN). pp 151-154 of In Symposium on plasma 
heating in toroidal devices. Milan; Consiglio Nazionale delle 
Ricerche (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The theory of neutral-beam injection is considered. The ini- 
tial trapping process is outlined, including the atomic physics of 
beam trapping, consideration of mean free paths, calculation of in- 
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itial particle orbits, and computation of the radial beam-power dis- 
tribution. The beam slowing-down process is discussed in order to 
delineate the division of power between ions and electrons. The 
‘ideal’ slowing-down calculation can be significantly altered when 
the effects of beam losses due to charge-exchange reactions or 
scattering of beam particles into unconfined orbits are considered. 
The information obtained in the previous steps is combined to esti- 
mate the expected plasma heating. 


15595 Neutral experiments on ORMAK. Berry, L.A. 
(Oak Ridge National Lab., TN). pp 147-150 of In Lectures and 
seminars of symposium on plasma heating in toroidal devices. 
Bologna; Editrice Compositori (1974). 

From Symposium on plasma heating in toroidal devices; 
Varenna, Italy (4 Sep 1974). 

The isolation of the neutral-beam-induced component of ion 
heating in a Tokamak plasma that is ohmically heated as well is 
described. This was accomplished by measuring the variation in 
ion temperature as a function of electron density for discharges 
both with and without neutral injection. It is found that almost all 
of the additional heating is due directly to the beam injection and 
not to the associated increase in plasma density. The ion tempera- 
ture increase is inversely proportional to electron density, as pre- 
dicted by theory. Moreover, results are reported which show an 
absence of measurable heating for counterinjected neutral beams. 


15596 Coated thermonuclear fuel. Smith, W.H.; Taylor, W.L.; 
Turner, H.L. (to Energy Research and Development Administra- 
tion, Washington, D.C. (USA)). French Patent 2,259,417/A/. 28 
Jan 1975. 12p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 28 Jan 1974, USA. 

Description is given of a fuel macroparticle characterized by 
a spheroidical hollow envelope, with a wall thickness of from 
about | to 30 microns, made of a material, the atomic weight of 
which is above about 50, containing a fuel material selected from 
the group comprising deuterium, tritium and mixtures thereof. 


RADIATION HAZARDS 


15597 (BNWL-SA—5943) Fusion reactor wastes. Young, J.R. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
1976. Contract E(45-1)-1830. 10p. (CONF-761020—2). Dep. 
NTIS $3.50. 

From Symposium on waste management; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

The potential waste releases for commercial fusion power 
plants were estimated by use of standard environmental analysis 
procedures incorporating a high degree of speculation. The analyti- 
cal procedure is presented. A description was obtained for each of 
the ten fusion power plant concepts currently being developed. 
These concepts were then analyzed to determine the general 
characteristics and probable waste releases. (MOW) 


15598 (CONF-760935—25) Factors affecting calculations of 
dose resulting from a tritium release into the atmosphere. Otaduy, 
P.; Easterly, C.E.; Booth, R.S.; Jacobs, D.G. (Oak Ridge National 
Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 8p. Dep. 
NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Tritium releases in the form of HT represent a lower hazard 
to man than releases as HTO. However, during movement in the 
environment, HT is converted into HTO. The effects of the con- 
version rate on calcultions of dose are described, and a general 
method is presented for determining the dose from tritium for vari- 
ous conversion rates and relative HTO/HT risk factors. 


15599 (CONF-760935—27) Current CTR-related tritium han- 
dling studies at ORNL. Watson, J.S.; Bell, J.T.; Clinton, S.D.; 
Fisher, P.W.; Redman, J.D.; Smith, F.J.; Talbot, J.B.; Tung, C.P. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 23p. Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The Oak Ridge National Laboratory has a comprehensive 
program concerned with plasma fuel recycle, tritium recovery from 
blankets, and tritium containment in fusion reactors. Two studies 
of most current interest are investigations of cryosorption pumping 
of hydrogen isotopes and measurements of tritium permeation 
rates through steam generator materials. Cryosorption pumping 
speeds have been measured for hydrogen, deuterium, and helium 
at pressures from 10-* torr to 3 x 10-* torr. Permeation rates 
through Incoloy 800 have been shown to be drastically reduced 
when the low pressure side of permeation tubes are exposed to 
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steam. These results will be important considerations in the design 
of fusion reactor steam generators. 


15600 (MLM—2360(OP)) Environmental control of the triti- 
um inventory in a fusion reactor facility. Wittenberg, L.J.; Wilkes, 
W.R.; Kershner, C.J. (Mound Lab., Miamisburg, Ohio (USA)). 
1976. Contract E(33-1)-GEN-53. 1 1p. (CONF-760935—29). Dep. 
NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

An atmospheric tritium control system for a fusion power 
reactor is described. The system consists of three levels of tritium 
containment with appropriate atmospheric processing equipment 
for the second and third levels. Routine tritium releases from the 
reactor building to the environment are less than one Ci/day. Less 
than 110 Ci escape to the environment following a postulated ac- 
cident which releases 10* Ci within the reactor building. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 15495 


15601 (LA-UR—76-2061) Low-temperature thermodynamic 

cycles for fusion reactors. Hansborough, L.D. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 12p. (CONF-760935— 12). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Possible application of thermodynamic bottoming cycles to 
fusion reactors is examined. Thermodynamic and cost data for 
many possible working fluids are incomplete. Geothermal research 
is the primary source of fluid data. Bottoming cycles should be 
fully integrated into the energy conversion system to achieve max- 
imum effectiveness. Scavenging by a bottoming cycle of low-level 
energy may be possible but not attractive with present conceptual 
fusion reactor designs. The best use of a bottoming cycle with a fu- 
sion reactor appears to be in conjunction with a helium turbine. 


15602 (UCRL—77968) Tritium containment and blanket 
design challenges for a 1 GWe mirror fusion central power station. 
Galloway, T.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Jun 1976. Contract W-7405-ENG-48. 39p. 
(CONF-761101—12). Dep. NTIS $4.00. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Tritium containment and removal problems associated with 
the blanket and power-systems for a mirror fusion reactor are 
identified and conceptual process designs are devised to reduce 
emissions to the environment below | Ci/day. The blanket concept 
development proceeds by starting with this emission goal of 1 
Ci/day and working inward to the blanket. At each decision point, 
worker safety, operational labor costs, and capital cost tradeoffs 
are contrasted. The conceptual design uses air for the reactor hall 
with a continuous catalytic oxidizer-molecular sieve adsorber 
cleanup system to maintain a 40 yuCi/m* tritium level (5 Ci/m* 
HTO) against 180 Ci/day leakage from reactor components, ener- 
gy recovery systems, and process piping. This blanket contains sub- 
modules with Li,Be,O,—Be for tritium breeding and submodules 
with Be for mostly energy production. Tritium production in both 
is handled by separately containing this breeding material and 
scavenging this container with lithium vapor-doped helium gas 
stream. 


15603 (UCRL—78204) Review of direct energy conversion for 
fusion reactors. Barr, W.L.; Moir, R.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Sep 1976. Contract 
W-7405-ENG-48. 21p. (CONF-760935—5). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The direct conversion to electrical energy of the energy car- 
ried by the leakage plasma from a fusion reactor and by the ions 
that are not converted to neutrals in a neutral-beam injector is 
discussed. The conversion process is electrostatic deceleration and 
direct particle collection as distinct from plasma expansion against 
a time-varying magnetic field or conversion in an EXB duct (both 
MHD). Relatively simple 1-stage plasma direct converters are 
discussed which can have efficiencies of about 50 percent. More 
complex and costly (measured in $/kW) 2-, 3-, 4-, and 22-stage 
concepts have been tested at efficiencies approaching 90 percent. 
Beam direct converters have been tested at 15 keV and 2 kW of 
power at 70 +- 2 percent efficiency, and a test of a 120-keV, I- 
MW version is being prepared. Designs for a 120-keV, 4-MW unit 
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are presented. The beam direct converter, besides saving on power 
supplies and on beam dumps, should raise the efficiency of creat- 
ing a neutral beam from 40 percent without direct conversion to 
70 percent with direct conversion for a 120-keV deuterium beam. 
The technological limits determining power handling and lifetime 
such as space-charge effects, heat removal, electrode material, 
sputtering, blistering, voltage holding, and insulation design, are 
discussed. The application of plasma direct converters to toroidal 
plasma confinement concepts is also discussed. 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 15420, 15550 


15604 (AD-A—022889) Measurements of vacuum ultraviolet 
radiation, neutrons, and ions from the interaction of an intense 
relativistic electron beam and a deuterated polyethylene target. 
Final report. Kerns, J.R.; Johnson, D.J. (Air Force Weapons Lab., 
Kirtland AFB, N.Mex. (USA)). Mar 1976. 32p. (AFWL-TR—75- 
250). NTIS $4.00. 

The interaction of a tightly pinched relativistic electron 
beam from a Bennett cathode and a deuterated polyethylene target 
has been studied using diagnostics sensitive to vacuum ultraviolet 
and neutron radiation. Target plasmas produced by three electron 
accelerators were analyzed. X-ray pinhole camera photographs in- 
dicated plasma sources equal to or less than 75 micrometers in 
diameter. Maximum plasma temperatures of 50 eV were detected, 
and conversion efficiencies of approximately 0.1% from electron 
beam energy to x radiation were measured. Neutron production 
was attributed to the beam—target mechanism resulting from the 
acceleration of up to 10" ions/str-MeV across the anode—cathode 
gap. (auth) 


15605 (LA—6378-MS) Implosion characteristics of deuteri- 
um—tritium pellets surrounded by high-density shells. Fraley, G.S. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract 
W-7405-ENG-36. 8p. Dep. NTIS $3.50. 

The effect of high-density shells on deuterium-tritium pellets 
imploded by laser energy deposition or other means is investigated. 
Attention is centered on the inner parts of the pellet where 
hydrodynamics is the dominant mechanism. The implosions can 
then be characterized by a pressure boundary condition. Numeri- 
cal solutions of the implosions are carried out over a wide range of 
parameters both for solid pellets and pellets with a central void. 


15606 (PB—252461) Plasma heating and confinement with 
high current relativistic electron beams in a torus. Final report. 
Kusse, B.R. (Cornell Univ., Ithaca, N.Y. (USA)). Jan 1976. 44p. 
NTIS $4.00. 

This is the final report of a project to investigate the useful- 
ness of intense relativistic electron beams for confining and heating 
plasma in toroidal geometry. This report describes the injection 
problem and the various suggestions for its solution which existed 
at the beginning of this study, the zero-order drift trajectories in 
straight and toroidal geometry, including analytical and experimen- 
tal results; injection and trapping of the beam in the race track 
filled with neutral gas, including observations of plasma heating; 
and a set of experiments on injection and trapping of the beam in 
the race track containing a preionized plasma column; and sum- 
marizes the results and discusses the conclusions with regard to the 
pow question of plasma confinement and heating by the beam. 
(GRA) 


15607 (UCRL—77083) Effects of fill pressure and pulse simul- 
taneity on the laser driven implosion of dt filled glass microshells. 
Storm, E.; Holzrichter, J.F.; Ahlstrom, H.G.; Speck, D.R.; Swain, 
J.E.; Coleman, L.W.; Hendricks, C.D.; Kornblum, H.N.; Seward, 
F.D.; Slivinsky, V.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Oct 1975. Contract W-7405-ENG- 
48. 53p. (CONF-75 1130—39). Dep. NTIS $4.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

This paper discusses a series of experiments performed with 
the LLL two-beam laser system, JANUS. The JANUS laser is 
capable of focusing approximately 500 Gigawatts of 1.06 4 power 
(40 J in 80 psec) on laser fusion type targets. In these experi- 
ments, the targets were deuterium tritium (DT) filled glass 
microshells with aspect ratios of 100 to 200. Targets of this t 
operate in what is commonly called the exploding pusher ait. 
The result is that the glass shell surrounding the DT gas (the ther- 
monuclear fuel) effectively explodes, and consequently from 
geometry, also implodes and compresses and heats the DT gas to 
TN conditions. The advantages and disadvantages of the exploding 

ushers type target, as compared with the high density isentropic 
implosion target of the future, is illustrated. 
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15608 Method for liberating energy through nuclear fusion. 
Gomberg, H.J.; Teitel, R.J. (to KMS Fusion, Inc., Ann Arbor, 
oe * USA)). French Patent 2,251,077/A/. 30 Oct 1974. LIp. (In 
rench). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 9 Nov 1973, USA. 

The invention relates to nuclear fusion reactions. It deals 
with an energy liberation method comprising depositing a fusion 
fuel in a reaction chamber and directing a pulsed laser beam 
toward said fuel for triggering fusion. According to the invention, 
the nuclei that are exothermically dissociated after the capture of 
neutrons are fed into a zone adjacent to the reaction chamber so 
as to be present during fusion. 


15609 Laser driven detonation waves above a solid target. Em- 
mony, D.C. (Loughborough Univ. of Technology (UK). Dept. of 
Physics). pp 343 of In Phenomena in ionized gases. Vol. 1. 
Hoelscher, J.G.A.; Schram, D.C. (eds.). Amsterdam; North-Hol- 
land (1975). 

From 12. international conference on phenomena in ionized 
gases; Eindhoven, The Netherlands (18 Aug 1975). 

The interaction of a TEA CO, laser pulse with a carbon tar- 
get in an argon atmosphere (p approximately mmHg) is shown to 
produce a double detonation wave system. The laser driven 
detonation wave becomes the most important as the gas pressure is 
increased. Calculation of the energy in the detonation waves is in 
good agreement with the incident laser energy at different times 
during the main laser pulse and the long tail. The observation of 
the incident laser detonation wave accounts for the anomalous 
energies reported previously. 


15610 Laser fusion. Eidmann, K. (Max-Planck-Institut fuer 
Pore Tm Garching/Muenchen). Opto-Electronics; 75: 46- 
( ). 

Controlled thermonuclear fusion affords the prospect of a 
long-term solution of the energy problem. With the rapid advance 
of high-power lasers the ‘traditional’ method of magnetic confine- 
ment has recently been joined by a new concept. In this, tiny pel- 
lets of fusion fuel, e.g., a mixture of deuterium and tritium, are so 
strongly heated by intense irradiation with laser light from all sides 
that fusion reactions with energy output can take place. In this 
paper, the physical principles and most important problems of this 
concept are introduced and then the present experimental situation 
is described and the future development outlined. 


15611 High lasers for fusion applications. Bhawalkar, 
D.D.; Pant, H.C. (Bhabha Atomic Research Centre, Bombay 
(India). Laser Section). pp 1-2 of In Proceedings of the symposium 
on quantum- and opto-electronics [held at] Bombay, February 25- 
28, 1974. Bombay; Department of Atomic Energy (1976). 

From Symposium on quantum- and opto-electronics; Bom- 
bay, India (25 Feb 1974). 

The high power levels available with pulsed lasers and the 
high degree of coherence of laser radiation make it possible to 
achieve extremely high power densities over small volume. When 
focussed, such high power densities quickly convert their target 
into a plasma and under suitable conditions produce ther- 
monuclear temperatures. This has led to the interesting possibility 
of using lasers to obtain fusion power. This paper discusses the 
laser parameters required to reach the break-even point and the 
lasers that may be used for this purpose. 


15612 Laser-induced compression of thin shelis and uniform 
spheres: a theoretical comparison. Ashby, D.E.T.F. (UKAEA 
Research Group, Harwell. Atomic a Research Establish- 
ment). Nucl. Fusion; 16: No. 2, 231-242(1976). 

The rapid isentropic compression of an initially uniform 
sphere of an ideal gas is compared with the homogeneous com- 
pression of a thin shell. A simple ablation model in which the tem- 
perature of the ablated material remains constant, is incorporated 
which enables the properties of ablation-driven compression for 
these two cases to be compared. Expressions for power input, 
energy per unit mass, ablation efficiency and mass fraction com- 
pressed are all derived. Finally, the more complex self-regulating 
ablation model is used to illustrate the effect of a varying ablation 
temperature. 


15613 (CONF-761012—27) Demonstration of the possibility of 
using electron beams for heating thermonuclear targets. Bogolyub- 
skii, S.L.; Liksonov, V.I.; Rudakov, L.L.; Smirnov, V.P.; Gerasimov, 
B.P.; Mikhaylov, A.P.; Popov, Yu.P.; Samarskii, A.A. (AN SSSR, 
Moscow. Inst. Prikladnoj Matematiki). 1976. Translation of Rus- 
sian report. 16p. Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berch mn, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 
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Some measurements of gold and thylene foil heating 
by electron beams are presented. The expansion velocity 
was measured. Studies are made of methods of initiating a ther- 
monuclear reaction by compressing a DT mixture with an 
accelerated to a high velocity. Some measurements on a deuterium 
plasma are given. Neutron yields are described. (MOW) 


15614 Time-domain studies of laser plasma from 
solid targets. Madhavan, D.; Rama Sastry, K.S.; Ramachandra Rao, 
D. (Indian Inst. of Tech., Kanpur. Dept. of Physics). Indian J. 
Phys.; 50: No. 2, 228-233(Feb 1976). 

From 1, aaemciaaie on lasers; Kanpur, India (14 Aug 1975). 

11 refs. 

Time profiles by photometric recording of emissions of dif- 
ferent ionizations from laser produced plasma (LPP) at the surface 
of an aluminium target are reported. Fhe experiments are carried 
out using a Q-switched ruby laser of power output 50-100 MW in 
a pulse of duration 50 nsec. The time profiles confirm the spatial 
distribution of the plasma inferred from spectroscopic investiga- 
tions and give a rough estimate of the plasma ex ion velocity. 
Under conditions when a deep crater is formed in the target, an 
advancement in time of the emission peaks is observed. This is at- 
tributed to the lateral confinement and increase of flux density in- 
side the crater. 


15615 Concerning the limiting emission parameters of - 
power systems for laser-driven nuclear fusion. Krokhin, O.N.; 
Mikhaylov, Yu.A.; Sklizkov, G.V.; Fedotov, S.I. (Physics Inst., 
Moscow). Kvantovaya Elektron. (Moscow); 3: No. 3(45), 636- 
638(Mar 1976). (In Russian). 

An examination is made of the problem of realizing the ulti- 
mate possibilities in spherical heating of thermonuclear targets by 
high-power laser radiation with consideration of realistic emission 

rameters. Assuming a space ratio y = 10~* for volume utilization 
in a pellet made of a material with density rho, = 2.5 g/cm* (SiO,), 
light pulse duration tau = | ns, and specific energy per unit of tar- 
get mass epsilon = 10* J/g, the authors arrive at an ultimate laser 
energy of 4 x 10° J. It is concluded that the development of high- 
energy systems for laser-driven nuclear fusion will necessitate 
reducing y and rhoo, and increasing tau. Thus the thermonuclear 
targets ought to have fairly thin and light shells. 


15616 Neutron downscattering in laser-induced fusioning 
Southworth, F.H.; Campbell, H.D. (Univ. of Florida, 
Gainesville). Nucl. Technol.; 30: No. 3, 434-436(Sep 1976). 
Thermonuclear plasmas with a sufficient density-radius 
product, rhoR, will degrade the energy spectrum of neutrons 
released in the plasma. This property may alleviate neutron 
damage, transmutation, and transient power loading in the first 
wall of laser-controlled thermonuclear reactors. In addition, 
degraded neutron energy spectra might be used as a diagnostic of 
compression in latter-stage laser fusion experiments. As an exam- 
ple of the degradation in the neutron spectrum, the energy spec- 
trum of neutrons resulting from a thermonuclear deuterium-tritium 
plasma with rhoR = 2 g/cm? when using a simple model shows that 
approximately 2.5 MeV of the neutrons original 14.1 MeV is 
deposited in the pellet. As a figure of merit for the reduction of 
threshold reactions in the walls, the same model shows that ap- 
proximately 27 percent of the neutrons are below 10 MeV in ener- 


gy- 
COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 12669, 14115, 14202, 14203, 
14225, 14226, 14336, 14467, 14468, 15137 


15617 (CONF-760558—6) Tritium transport in nonmetallic 
solids. Elleman, T. (North Carolina State Univ., Raleigh (USA)). 
1976. Contract E(40-1)-4721. 20p. Dep. NTIS $3.50. 7 

From CTR insulator meeting; Los Alamos, New Mexico, 
United States of America (USA) (17 May 1976). 

Nonmetallic solids may be used in fusion reactors as tritium 

diffusion barriers, insulators, structural components, or protective 
coatings to lower plasma poisoning from first wall —- The 
literature on hydrogen permeation, diffusion, and solubility in 
metals is quite extensive but little information exists on hydrogen 
transport or solubility in nonmetals. The purpose of the present in- 
vestigation is to determine hydrogen or tritium permeabilities, dif- 
fusivities, and solubilities in nonmetallic solids of potential interest 
to the CTR program. A considerable amount of information has 
now: been obtained on tritium diffusion coefficients in a variety of 
nonmetallic solids but the permeabiity and solubility studies are in 
an early stage. 
15618 sere a — a ~~ 
Progress report, July 1—September 30, 5 < jamos n- 
tific Lab., N.Mex. (USA)). Oct 1976. Contract W-7405-ENG-36. 
26p. Dep. NTIS $4.00. 





1624 ERDA ENERGY RESEARCH ABSTRACTS 


This program was initiated with these goals: formulating the 
basic structure of a program of energy-related oceanographic 
research on the continental shelves of the Gulf of Mexico; identify- 
ing scientists, institutions, and facilities competent and available to 
carry out such a program, and coordinating proposals from them; 
providing technical assistance to ERDA in screening research 
proposals pertinent to the program; scheduling research vessels 
and other major equipment for the P.I.’s in the program; reviewing 
and synthesizing scientific results of the projects within the pro- 
gram. Since this is a new program, most of the effort so far has 
been devoted to the first three phases. A management structure 
(Steering Committee) and an independent advisory structure 
(Scientific Advisory Committee) has been established. A 
workshop, bringing together experts on the problem, was held, and 
the proceedings published. 


15619 (LA-UR—76-2074) Jet experiments for the intense 
neutron source. Meier, K.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 18p. (CONF- 
760935—11). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Plug nozzle experiments have been conducted on jets for 
the gas target intense neutron source. Leakage flow through the 
beam port has been measured at 0.1 to 0.2 percent of the total jet 
flow with no heat addition. Boundary layer modification 
techniques have been used to attempt to reduce the leakage flow. 
An equivalent of over 50 percent of the expected beam heat was 
added in tests using electrically heated rods. This heat addition in- 
creased leakage flow by 20 percent. Other tests and techniques in- 
cluded supersonic diffusers, jet pressure profiles, and jet shadow- 
graph photography. 


15620 (LA-UR—76-2090) Reduction in thermal conductivity 
of ceramics due to radiation damage. Klemens, P.G.; Hurley, G.F.; 
Clinard, F.W. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 9p. (CONF-760935—14). Dep. 
NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Ceramics are required for a number of applications in fu- 
sion reactors. In several of these applications, the thermal conduc- 
tivity is an important design parameter as it affects the level of 
temperature and thermal stress in service. Ceramic insulators are 
known to suffer substantial reduction in thermal conductivity due 
to neutron irradiation damage. The present study estimates the 
reduction in thermal conductivity at high temperature due to 
radiation induced defects. Point, extended, and extended partly 
transparent defects are considered. 


15621 (ORNL/TM—5554) Spatial variation of the 

energy and gas production in the e tal volume of a Li(D,n) 
neutron radiation facility. Alsmiller, R.G. Jr.; Barish, J. 
(Oak Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W- 
7405-ENG-26. 13p. Dep. NTIS $3.50. 

Calculated results are presented of the variation with posi- 
tion in the experimental volume of a Li(D,n) neutron radiation 
damage facility of the damage energy and helium and hydrogen 
production in copper and in niobium when this volume is partially 
filled with experimental samples. The neutron nonelastic cross-sec- 
tion data at the higher energies (greater than or equal to 15-20 
MeV) needed to carry out the transport calculations were obtained 
from the intranuclear-cascade model of nuclear reactions. 


15622 (RCN—240) Organic insulation in fusion reactor mag- 
net systems. Klein, C.A.M. van der. (Stichting Reactor Centrum 
Nederland, Petten). Dec 1975. 25p. INIS. 

12 figs., 35 refs., 1 table. 

The requirement on organic insulators in fusion reactor 
magnet systems are discussed and a survey of literature on the low 
temperature properties and on the influence of radiation is given. 


15623 (UCRL—78068) Fission fragment simulation of fusion 
neutron radiation effects on bulk mechanical properties. Van 
Konynenburg, R.A.; Mitchell, J.B.; Guinan, M.W.; Stuart, R.N.; 
Borg, R.J. (California Univ., ‘Livermore (USA). Lawrence Liver- 
more Lab.). 21 Sep 1976. Contract W-7405-ENG-48. 9p. (CONF- 
—_—o -— NTIS $3.50. 

2. topical meeting on the technology of controlled 
wee... pete Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

This research demonstrates the feasibility of using 
homogeneously-generated fission fragments to simulate , 
fluence fusion neutron damage in niobium tensile 
technique makes it possible t to measure radiation effects on bull 
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mechanical properties at high damage states, using conveniently 
short irradiation times. The primary knock-on spectrum for a fu- 
sion reactor is very similar to that produced by fission fragments, 
and nearly the same ratio of gas atoms to displaced atoms is 
produced In niobium. The damage from fission fragments is com- 
pared to that from fusion neutrons and fission reactor neutrons in 
terms of experimentally measured yield strength increase, transmis- 
sion electron microscopy (TEM) observations, and calculated 
damage energies. 


15624 Toroidal structure for thermonuclear reactors. Farfalet- 
ti-Casali, F.; Peter, F.G.; Gritzmann, P.G. (to Commission of the 
Euro Communities, Luxembourg). French Patent 
2,250,186/A/. 5 Nov 1974. 13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The structure according to the invention is characterized in 
that the toric layer is subdivided into sections B1, B2 and B3 of a 
B module. the shapes of which is such that the number of different 
members is reduced to a minimum. Such a structure is suitable in 
particular for toric thermonuclear reactors. 


15625 Sustainment of equilibrium of a plasma cord in a 
Tokamak with the aid of an automatic control system. Krivonos, 
Yu.G. (Inst. of Cybernetics, Kiev). pp 78-86 of In Complex control 
systems. Kiev; Izdatel’stvo Naukova Dumka (1975). (In Russian) 

The feasibility of using an automatic control system for con- 
trolling the state of a plasma cord in a Tokamak is studied. The ef- 
fect of the iron core on the displacement magnitude of the 
geometric axis of the plasma cord in relation to the axis of the 
chamber is examined. It is shown that the intensity of the current 
in the controlling coil does not depend on the amplification coeffi- 
cient in the case when the iron core is in the form of an infinite 
cylinder, or in the case of the absence of the core. If the core is in 
the form of a toroidal shell, then the effect of the amplification 
coefficient is significant. 


GENERAL AND MISCELLANEOUS 


REFER ALSO TO CITATION(S) 14045 


MANAGEMENT 
REFER ALSO TO CITATION(S) 15641 


15626 (ERDA—97C) Funding and management alternatives 
for ERDA tion and restricted data functions 
(appendices D, E, F, G, and H). (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA)). Jan 1976. 102p. 
Dep. NTIS $9.25. 

This report was prepared in collaboration with the Depart- 
ment of Defense (DoD) on the desirability and feasibility of trans- 
ferring to the DoD or other Federal agencies the administrative 
functions involving military application and restricted data. The 
five appendices discuss complementary programs (energy, 
safeguards, environment, etc.) conducted by the weapon complex 
and funded by ERDA, alternative management/funding options, 
implementation considerations, contractual arran S for 
weapon complex, and restricted ‘data/classification. (DLC 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 13290, 13585, 13640, 13720, 
13793, 14081, 14754, 14771, 15173, 15640 


15627 (COO—1112-343) IOS: PDP 11/45 formatted 
input/output task stacker and processer. Koschik, J. (Michigan 
Univ., Ann Arbor (USA). Randall Lab. of Physics). 8 Jul 1974. 
Contract E(11-1)-1112. 16p. Dep. NTIS $3.50. 

IOS allows the programer to perform formated Input/Output 
at assembly language level to/from any peripheral device. It runs 
under versions V8-O8 or V9- 19° reading and writing DOS- 
compatible files. Additionally, IOS will run, with trans- 

cy, in an environment with memory management enabled. 

inimum hardware required is a 16K PDP 11/45, Keyboard 

Device, DISK (DK, DF, or DC), and Line ap mex f Clock. The 
source language i is MACRO-11 (3.3K Decimal 


15628 am 100-101) ‘Scaler’ 
NOVA2 computer. H on ty + Ehret, G. Nov 1975. 


with a 
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Short communication only. 
In Progress rt of the Teilinstitut Nukleare Festkoer- 
perphysik. (1.6.1974—31.5.1975). 


15629 (KFK—2183, 97-98) Program for the 
representation of vectors. Moser, R. Nov 1975. (In German). 

1 fig. Short communication only. 

In Progress report of the Teilinstitut Nukleare Festkoer- 
perphysik. (1.6.1974—31.5.1975). 


(LA-NUREG—6526-MS) Report on the tion of 
statistical techniques to the analysis of computer McKay, 
M.D.; Conover, W.J.; Whiteman, D.E. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Aug 1976. Contract W-7405-ENG-36. 1 5p. 
Dep. NTIS $3.50. 

Two types of sampling plans are presented as alternatives to 
simple random sampling in Monte Carlo studies. These plans are 
shown to be improvements over simple random sampling with 
respect to the variance of a class of estimators which includes the 
sample mean and the sample cumulative distribution function. The 
partial rank correlation coefficient is presented as a measure of 
oe Examples and test cases are included. 14 figures, 5 ta- 
bles. 


15631 (LA-UR—76-2282) 


Martin, E.R. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
oa W-7405-ENG-36. 6p. (CONF-761006—9). Dep. NTIS 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Although microprocessors have been considered for a 
variety of applications in recent years, their primary practical use 
has been related to large quantity production runs. For few-of-a- 
kind instrument development programs the microprocessor has 
been a very expensive, time-consuming option employed gainfully 
only where very tight constraints such as physical size or power 
dissipation were involved. On the other hand, minicomputers have 
become commonplace in the industry, with most engineers familiar 
with their interfacing and use. The parallel interface of a 
microprocessor to a common minicomputer is described. This ap- 
proach uses existing minicomputer expertise and hardware to open 
up many new low-quantity micro applications. 8 figures. 


15632 (SAND—76-0636) Solving ordinary differential equa- 
tions for simulation. Shampine, L.F. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Nov 1976. Contract E(29-1)-789. llp. Dep. 
NTIS $3.50. 

Criteria for choosing a method for the numerical solution of 
ordinary differential equations for simulation problems are out- 
lined. Then two kinds of Runge—Kutta formulas which are par- 
ticularly efficient at doing those things expected at Runge—Kutta 
formulas are presented. These formulas perform better than do the 
Adams methods. Pairs of third- and fourth-order Runge—Kutta 
formulas are discussed. (RWR) 


15633 (UCID—17267) Programs NAES and SS: user-oriented 
programs for solving nonlinear and ordinary 
differential equations. McCue, H.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 11 Aug 1976. Contract W- 
7405-Eng-48. 89p. Dep. NTIS $5.00. 

awe NAES (Nonlinear Algebraic Equation Solver) is a 
Fortran IV program used to solve the vector equation f(x) = 0 for 
x. Two areas where Program NAES has proved to be useful are 
the solution for initial conditions and/or set points of complex 
systems of differential equations and the identification of system 
parameters from steady-state equations and steady-state data. Pro- 
gram SS (State Space) is a Fortran IV a used to solve a 
system of first-order, ordinary differential equations with a 
minimum of specialized coding. Program SS automatically provides 
a tabular listing and line-printer plots of the outputs. In addition, 
provisions are made to perform one-time preintegration calcula- 
tions, read specialized input data, establish specialized output 
labels, handle piecewise continuous f[x(t),t], make x—y plots of 
output variables, and record the minima/maxima of specified varia- 
bles. Subroutines were written to provide delay, level detection 
pe hysteresis, and solutions to implicit equations. 26 figures, | 


15634 (UCID—17299) Preliminary design of an advanced pro- 

tal filter network for acoustic ASW 

McWilliams, T.; Widdoes, L.C. Jr.; Wood, L. (California 

Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Sep 

1976. Contract W-7405-ENG-48;ONR-N0001 4-76-F-0023. 385p. 
Dep. NTIS $10.75. 
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The design of an extremely hi tformance mable 
ons filter of novel scchitestars, tke PLL Peagenieenaiie Digital 
Filter, is described. The digital filter is a high-performance mul- 
tiprocessor having general purpose applicability and high pro- 
grammability; it is extremely cost effective either in a uniprocessor 
or a multi © configuration. The architecture and instruction 
set of the individual processor was optimized with regard to the 
multiple processor configuration. The optimal structure of a paral- 
lel processing system was determined for addressing the specific 
Navy application centering on the advanced digital filtering of pas- 
sive acoustic ASW data of the type obtained from the US net. 
148 figures. (RWR) 


15635 (UCID— 30137) DEC/SOL: solution of dense systems of 
linear algebraic equations. Hindmarsh, A.C.; Sloan, L.J.; Fong, 
K.W.; Rodrigue, G.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Jun 1976. Contract W-7405-Eng- 
48. 3lp. Dep. NTIS $4.00. 

This report describes four versions of a pair of subroutines 
for solving N x N systems of linear algebraic equations. In each 
case, the first routine, DEC, performs an LU decomposition of the 
matrix with partial pivoting, and the second, SOL, computes the 
solution vector by back-substitution. The first version is in Fortran 
IV, and is derived from routines DECOMP and SOLVE written by 
C. B. Moler. The second is a version for the CDC 7600 computer 
using STACKLIB. The third is a hand-coded (Com ) version 
for the 7600. The fourth is a vectorized version for the CDC 
STAR. Comparative tests on these routines are also described. 


15636 (UCID—30139) SELECT: a symbol and pattern 
searching program. Lai, D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 Jul 1976. Contract W-7405-Eng-48. 
13p. .- NTIS $3.50. 

SELECT provides a very simple means of interactively 
searching and printing entries in an ASCII disk file which contains 
up to five user-selected symbols and/or patterns. 3 figures. 


15637 Debugging tool (Apr 1976) (Engineering Materials). 
(Los Alamos Scientific Lab., N.Mex. (USA)). (CAPE—2526). 

16 drawings. 

Drawings are given for a stand-alone hardware device for 
debugging hardware and software problems for a PDP-11 com- 
puter. The system operates in a real-time, on-line, dynamic mode, 
and therefore does not affect any timing or add overhead to the 
system. The debugging tool can display information, modify 
memory, generate interrupts, simulate nonexistent hardware, stack 
and display data or address values, count accesses to an address, 
halt when address accessed, and display the Unibus signals. (PMA) 


15638 PDP-8/L_ communication interface (9 Jul 1971) 
(Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2527). 

38 drawings. 

Drawings are given for a communication interface for a 
PDP-8 computer. Details are shown for the polynomial interfacing, 
the interface receiver and transmitter, and peripheral control 
equipment. (PMA) 


15639 Microprogramming: another look at internal computer 
control. Flynn, M.J. (Stanford Univ., CA). Proc. IEEE (Inst. Electr. 
Electron. Eng.); 63: No. 11, 1554-1567(Nov 1975). 

The internal control of a computer is directed by the in- 
struction. instruction causes a sequence of steps (or microinstruc- 
tions) to occur which interpret the instriction. This interpretation 
of an instruction can be implemented by a storage medium called 
a control store. The programs written for this medium are called 
micropograms. The recent availability of fast READ—WRITE 
bipolar storage media now makes possible the rapid changing of 
content of this storage, and, hence, makes possible computer or- 
ganizations which can interpret a wide variety of different types of 
instructions. These computer organizations are called soft machine 
architectures. It is also possible to conceive of new ‘machine lan- 
guages’’ or directly executable languages which are specially 
developed as an intermediate level between a specific higher-level 
language and the microprogrammable machine. 14 figures, 6 ta- 
bles. 
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15640 (LA—6512-MS) Some comparisons of Walsh transfor- 
mations and Fourier transformations for speech compression. 
Briscoe, W.L.; Shipley, J.P. (Los Alamos Scientific Lab., N.Mex. 


(USA)). Sep 1976. Contract W-7405-ENG-36. 17p. Dep. NTIS 
$3.50. 
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It is believed that there will soon be a demand for systems 
to enable telephone and other voice-grade channels to transmit 
simultaneously voice communication and one additional service 
such as facsimile, slow-scan television, or a data channel. The ad- 
vent of charge-coupled devices holds the possibility of reducing the 
cost of the hardware for providing this channel-sharing to a practi- 
cal level, and this report discusses a computer model of the speech 
portion of such a system. It evaluates the merits of using the Walsh 
Transform vs the Fourier Transform as a means of reducing the 
bandwidth required for the voice component and estimates the 
relative hardware costs. 


15641 (LBL—5329) ERDA Interlaboratory Working Group 
for Data Exchange (IWGDE). Annual report for fiscal year 1976. 
Merrill, D.; Austin, D. (eds.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1976. Contract W-7405-ENG-48. 
vp. Dep. NTIS $7.00. 

The activities of the ERDA IWGDE (Interlaboratory Work- 
ing Group for Data Exchange) during fiscal year 1976 are 
discussed. The IWGDE was created in response to an evident need 
for increased sharing of resources among ERDA installations. Dur- 
ing fiscal year 1976 it was supported through funds allocated to 
the Energy Analysis and Assessment programs of seven multipur- 
pose ERDA national laboratories. Principal accomplishments in- 
cluded the interlaboratory exchange of socio-economic, environ- 
mental, demographic, and energy-related data bases, liaison 
development through interlaboratory meetings, creation of a na- 
tional index of energy-related models and data bases, and defini- 
tion and partial implementation of a computer-independent stan- 
dard for exchange of data via magnetic tape. 


15642 (PB—244433) Resource terminology: an examination of 

and terms and recommendations for improvement. Final 
report. Schanz, J.J. (Resources for the Future, Inc., Washington, 
D.C. (USA)). Aug 1975. 131p. NTIS $5.75. 

. This report is a comprehensive examination of terminology 
as it applies to resources in general and to energy in particular. A 
set of terms is not proposed but a potentially useful conceptual 
framework is examined as a basis for future action by those who 
must assume the responsibility for the specifics. The objective of 
this report is to review and evaluate what has been, or may be, ac- 
complished by the adoption of new resources terminology by the 
Bureau of Mines and the Geological Survey of the U.S. Depart- 
ment of Interior as announced on April 15, 1975. The evaluation 
includes an examination of (1) the ability of other segments of the 
federal government to join with the Bureau of Mines and Geologi- 
cal Survey in a common resource language and (2) how the ter- 
minology of other groups involved in resource estimation relates to 
or conflicts with the federal terms. (GRA) 


15643 (PB—247243) RANN utilization experience: final report 
to the National Science Foundation (with appendices) includes sum- 
mary. Report for 11 Dec 1974—16 Jun 1975. (Research Triangle 
Inst., Durham, N.C. (USA)). 16 Jun 1975. 536p. NTIS $13.00. 

Appendices and Summary also available separately. 

This study analyzes 21 RANN projects which, in the 
judgment of NSF management, were significant in demonstrating 
fulfillment of the commitment to the practical application of 
knowledge in the solution of national problems. The 21 studies of 
specific RANN projects identify examples of utilized research. For 
example, information that helped the public learn about the energy 
crisis; a technology for precision bending of large steel beams, 
which may enhance the competitiveness of American shipbuilders; 
an enumeration of issues concerning cable television; methods for 
increasing the productivity of municipal service organizations; and 
others. Utilization also includes methods of disseminating research 
results and cooperative programs in which project personnel and 
users have worked together to obtain applications. The 21 case 
studies are included in this report. (GRA) 
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15644 (PB—242760-03/SL) Quarterly report: energy informa- 
tion report to Congress required by Public Law 93-319, amended 
by Public Law 94-163. Third Quarter, 1975. (Federal Energy Ad- 
ministration, Washington, D.C. (USA); National Energy Informa- 
tion Center, Washington, D.C. (USA)). 1975. 138p. 
(FEA/B—75/693). NTIS $10.00. 

Prepared in cooperation with National Energy Information 
Center, Washington, D.C. See also PB-242 760-02. 

Resource development, coal, natural gas, crude oil, refined 
petroleum products, nuclear energy, and electric power are 
discussed. Topic areas cover such things as production, consump- 
tion, imports, exports, and reserves. (GRA) 
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15645 (PB—242760-04/SL) Quarterly report: energy informa- 
tion report to Congress required by Public Law 93-319, amended 
by Public Law 94-163. Fourth quarter 1975 . (Federal Energy Ad- 
ministration, Washington, D.C. (USA); National Energy Informa- 
tion Center, Washington, D.C. (USA)). 1975. 139p. 
(FEA/B—76/156). NTIS $10.00. 

See also PB—242760-03. Prepared in cooperation with Na- 
tional Energy Information Center, Washington, D.C. 

Resource development, coal, natural gas, crude oil, refined 
petroleum products, nuclear energy, and electric power are 
discussed. Topic areas cover such things as production, consump- 
tion, imports, exports, and reserves. (GRA) 
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15646 (AD-A—022242) Methodology of fallout-risk assess- 
ment. Final paper. Schmidt, L.A. Jr. (Institite for Defense 
Analyses, Arlington, Va. (USA). Program Analysis Div.). Jan 
1975. Contract DAHC20-70-C-0287. 198p. (P—1065). NTIS 
$7.50. 

This paper analyzes the decomposition of radioactive fallout 
in attack environments of varying complexity with both deter- 
ministic and probabalistic winds. Based on the WSEG-10 Fallout 
Model, simplified calculational methods are developed to allow the 
determination of fallout risk for single weapons and clusters of 
closely spaced weapons. Monte Carlo methods are used that illus- 
trate the nature of the probability distributions of fallout risk for 
large attacks with typical seasonal wind distributions for the United 
States. (GRA) 


15647 (AD-A—022281) Constraints of prior exposure on 
postattack operational planning for areas affected by radioactive fal- 
lout. Final report. Miller, C.F. (Center for Planning and Research, 
Inc., Palo Alto, Calif. (USA)). Nov 1975. Contract DCPA01-74-C- 
0228. 138p. NTIS $6.00. 

To establish a reasonable basis for radiological hazards 
evaluations and for operational decision making, a procedure of 
exposure allocation was developed, and constraint functions for 
transattack and postattack operations were established. The effects 
of prior exposure on postattack operations were investigated using 
the UNCLEX/73 calculations as an illustrative case. The overall 
comparison of effect was related to the number of healthy workers 
available for use in postattack recovery tasks. (Author) (GRA) 


15648 (AD-A—023777) The new nuclear radiation casualty 
criteria. Warshawsky, A.S. (Army Nuclear Agency, Fort Bliss, Tex. 
(USA)). May 1975. 9p. NTIS $3.50. 

Information paper on topics associated with nuclear 
weapons. 

Many years of detailed analysis and experimentation have 
produced an improved understanding of nuclear weapons 
technology and phenomena, and of human and animal response to 
nuclear radiation. The information and data used to develop new 
radiation casualty criteria are briefly described, and it is shown 
how these criteria can be used by the battlefield commander and 
staff in planning nuclear strikes to inflict enemy casualties. The 
radiation criteria discussed apply only to initial radiation doses 
resulting from a single nuclear detonation; they do not apply to 
doses resulting from exposure to radioactive fallout. Moreover, the 
criteria do not consider synergistic effects due to the air blast 
and/or thermal energies that accompany initial radiation. 


15649 (AD-A—023887) Interim tests of the effects of long du- 
ration blast-type flows on fires in urban interiors and contents of 
emergency operating centers (EOC). Final report, Nov 1974--Oct 
1975. Wilton, C.; Kaplan, K. (URS Research Co., San Mateo, 
Calif. (USA)). Jan 1976. Contract DAHC20-73-C-0195. 240p. 
(URS—7239-10). NTIS $8.00. 

This study's objectives were to extend understanding of how 
long-duration air blast (from megaton weapons) interacts with fires 
ignited by the thermal pulse. It was postulated earlier that extin- 
guishment would occur, for many materials, when subjected to 
such long-duration flows. Tests were designed and conducted in 
the URS Long Duration Flow Facility at Fort Cronkhite, Calif. 
Burning materials were placed in a room (approximately 12’ x 15’ 
x 8.5") and subjected to pressures of 1.0 to 3.5 psi, flows of 200 to 
600 ft/sec and attendant flow durations of | to 2 sec. Materials 
tested included, but were not limited to, paper (solid-pack and 
crumpled), cloth, vinyl, cardboard, and wood. In addition, two 
tests( without fire) of a simulated EOC (without blastdoors) were 
performed at 2 psi. Results indicated that 2 psi (rather than 2.5 psi 
predicted) is a boundary for extinguishment of lighter materials, 
such as paper and cardboard. Those materials which readily sup- 
port smouldering combustion, such as cotton batting and heavy 
cloth, do not extinguish even at 3.5 psi. EOC test results indicated 
potentially severe damage to communications equipment, monitor- 
ing equipment, and furniture. (GRA) 
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(NTIS/PS—76/0274) 

Total energy systems for buildings (citations from the 
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Water quality modeling. Hydrological and limnological systems. 
Volume 1. 1964-1974 (a bibliography with abstracts). Report 
for 1964—1974, 2:14773 (NTIS/PS—76/0443) 
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Wind power (citations from the Engineering Index data base). 
Report for 1970—Apr 1976, 2:12868 (NTIS/PS—76/0359) 

Wind power (citations from the NTIS data base). Report for 
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An atlas of the solar ultraviolet spectrum between 2226 and 
2992 angstroms, 2:15004 (AD-A—019817) 
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Non-thermal hazards of exposures to radio frequencies fields. 
Microwave studies. Final report, | Mar 1969—30 Nov 1974, 
2:14901 (AD-A—019359) 
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report, 2:15007 (N—75-23922) 
New Mexico Univ., Albuquerque (USA) 

Quarterly literature review of hydrogen energy. (a bibliography 
with abstracts). Quarterly report No. 3, 2:12666 
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(USA) 

Laser fusion feasibility project. Annual report, 2:15353 
(PB—245976) 
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(AD-A—015903) 

North Atlantic Treaty Organization, Brussels (Belgium). Committee 
on the Challenges of Modern Society 
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antitrust review of construction permit applications for nuclear 
power plants, 2:13252 (REG/G—9.2(Rev. 1 )(6-76)) 
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Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL—S5195) 
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High-strength, high-temperature bolting material (ASME SA-453 
with additional requirements), 2:13251 (RDT-M—6-6T(4- 
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NSF-RANN trace contaminants abstracts, 2:14755 
(ORNL/EIS— 100) 
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(ORNL/EIS—97) 

Oak Ridge EPR and TNS studies, 2:15547 (CONF-760935—32) 
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Nov 1973—Apr 1975, 2:12236 (PB—242468) 

Pennsylvania State Univ., University Park (USA) 
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Pennsylvania Univ., Philadelphia (USA). Dept. of Chemistry 

Fundamental studies connected with electro-chemical energy 
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Measurement of electrical ignition element composition mix 
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Electronic surface properties of ionic insulators. Final technical 
report, | Mar 1968—31 Dec 1974, 2:14273 (AD-A—011145) 
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operations. Volume I. Industry survey and control techniques. 
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Effects of transient operating conditions on steam-electric 
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scrubber demonstration program. Final report, 2:12937 
(PB—252258) 

RANN untilization experience. Case study No. 18. Management 
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Inactivation of biologically active dna by gamma ray induced 
superoxide radicals and their dismutation products singlet 
molecular oxygen and hydrogen peroxide, 2:14873 (N—75- 
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Analytical investigations of the near Fresnel and Fraunhofer 
zones for a laser beam. Final report, 16 Jun—31 Dec 1975, 
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Laser fusion feasibility project. Annual report, 2:15353 
(PB—245976) 
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Bone cell collagenase, 2:14850 (UR—3490-884) 

Relationship of the chromosome replication cycle to the cell 
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Rockwell International Corp., Canoga Park, Calif. (USA) 

Development of lithium-metal sulfide batteries for load leveling. 
Interim report, 2:13677 (PB—244390) 

Rockwell International Corp., Canoga Park, Calif. (USA). 

Rocketdyne Div. 

Inorganic halogen oxidizer research. Annual report, | Jan—31 
Dec 1975, 2:14427 (AD-A—020482) 
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Residential oil furnace system optimization, phase I. Final 

report, Jun 1974—Aug 1975, 2:14526 (PB—250878) 
Rockwell International Corp., Thousand Oaks, Calif. (USA). Science 

Center 

Characterization of aerosols in California (achex). Volume II. 
Experimental methods and analytical techniques. Final report, 
25 Oct 1971—30 Sep 1974, 2:14696 (PB—248799) 

Regional air pollution study point source methodology and 
inventory. Final Report, Feb—Oct 1974, 2:14688 
(PB—246638) 

The formation of aerosols in a photochemical fast flow reactor. 
Final report, 2:14322 (PB—248590) 

Rutgers--the State Univ., New Brunswick, N.J. (USA). Dept. of 

Electrical Engineering 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, 1 Jun—30 Sep 1975, 2:12726 
(PB—246154) 

Rutgers--the State Univ., New Brunswick, N.J. (USA). School of 
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Characterization of high temperature incinerator slags, 2:13948 
(PB—246985) 


Safety Sciences, San Diego, Calif. (USA) 

Use of electron linear accelerators in medical radiation therapy. 
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report, 2:14887 (PB—246225) 

Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 3. Accident history. Technical report, 
2:14889 (PB—246227) 

Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 4. regulations, standards and guidelines. 
Technical report, 2:14890 (PB—246228) 

Use of electron linear accelerators in medical radiation therapy. 
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Sandia Labs., Albuquerque, N.Mex. (USA) 

Assessment of consequences from airborne releases of 
radioactive material, 2:14736 (SAND—-76-5681) 
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30, 1976, 2:12561 (SAND—76-0511) 

Characterization of graphite-matrix pulsed reactor fuels, 2:13474 
(SAND—76-5706) 

Conceptual design study for the application of a solar total 
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Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND—76-565 1) 
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program. Third quarterly report, February 1976—April 1976, 
2:12319 (SAND—76-0317) 

Material ejection from shock-loaded free surfaces of aluminum 
and lead, 2:15460 (SAND— 76-0542) 

Program for the development of technology for safe shipment of 
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0167(Rev.)) 
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Sandia Labs., Livermore, Calif. (USA) 
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2:14360 (SAND—75-8065 ) 

Santa Clara Univ., Calif. (USA) 
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Sao Paulo Univ. (Brazil) 
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School of Aerospace Medicine, Brooks AFB, Tex. (USA) 
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Science Applications, Inc., El Segundo, Calif. (USA) 
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Science Applications, Inc., Huntsville, Ala. (USA) 

Data analysis for Skylab proton spectrometer. Bimonthly 
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Science Applications, Inc., La Jolla, Calif. (USA) - 

Propagation e‘fects of large phase variations in a striated plasma. 
Topical report, 1 Oct 1974—31 Oct 1975, 2:15504 (AD- 
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Aug 1973—30 Sep 1975, 2:15287 (AD-A—025026) 

Science Applications, Inc., McLean, Va. (USA) 

Risk assessment of storage and transport of liquefied natural gas 
and LP-gas. Final report, 2:12392 (PB—2+7415) 

Studies and code development for high temperature plasmas. 
Final report, 2:15438 (AD-A—019478) 

Science Applications, Inc., Palo Alto, Calif. (USA) 

Analysis of the relative probability of pipe rupture at various 
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Sensitivity assessments in reactor safety analysis, 2:13493 
(PB—251137) 

Science Research Council, Daresbury (UK). Daresbury Lab. 

Daresbury 1975, 2:14530 (INIS-mf—3088) 

Scientific Software Corp., Denver, Colo. (USA) 
Well logging manual. Final report, 2:12310 (PB—247641) 
SEE CODE- 6128110 Technische Univ. Berlin (Germany, F.R.). 
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Determination of the alpha factor from the analysis of pulse 
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moderated reactor, 2:13475 (TUBIK—39) 
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Investigation of tin as a constituent of inorganic coatings for 
magnesium alloys. Final report, | May 1974—30 Apr 1975, 
2:14186 (AD-A—013278) 
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272.3395 nm to 599.3892 nm, 2:14981 (N—75-24600) 
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report, 2:14993 (N—75-20428) 
Institution, Rockville, Md. (USA). Radiation Biology 


Lab. 
Primary light harvesting system: phycobilisomes and associated 
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Southwest Foundation for Research and Education, San Antonio, 

Tex. (USA) 

A proposal to study the adrenal cortex in maintaining the 
androgenic-anabolic status in humans under normal and 
stressful experimental conditions. Final scientific report, 
2:14856 (AD-A—020747) 
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search of a given subject, all such headings should be reviewed. 


A 


AC LOSSES/COMPUTER CODES 
NEDR: a computer program for calculating ac losses in a type-II 
superconductor with a field-dependent surface barrier, 
2:15314 (IS-4017) 
ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
NINA 
STORAGE RINGS 
ACCELERATORS/BEAM MONITORING 
DIBBUK, a monitoring and control system for secondary particle 
beams from a high vee FE _ accelerator, 2:14540 
ACCELERATORS/OPERATI 
Long term strategy for nn el and ration of high 
energy physics facilities, 2:14529 (ERDA-76-17) 
ACCELERATORS/PLANNING 
= te Peri for construction and operation of high 
acilities, 2:14529 (ERDA-76-17) 
ACCELERATORS/SUPERCO INDUCTING CAVITY 
RESONATORS 
Eccentric superconducting rf cavity separator structure (Patent), 
2:14546 
ACCELERATORS/USES 
lon-excited x-ray analysis of environmental samples, 2:14549 
Ion implantation in metals, 2:14535 
Ion implantation in superconductors, 2:14536 
Ion-induced x-rays in solids, 2:14538 


Lattice location of impurities in metals and semiconductors, 
2:14534 
Material analysis by means of nuclear reactions, 2:14533 
Material analysis by nuclear backscattering. Formalism, 2:14539 
Material analysis by nuclear backscattering. Introduction, 
2:14550 
Material analysis by nuclear backscattering. Applications, 
2:14551 
New uses of ion accelerators (Book), 2:14532 
ACCOUNTING 
Control of sampling errors, 2:12634 
ACETYLENE/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ACETYLENE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
ACETYLENE/L-S COUPLING 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ACETYLENE/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
ACETYLENE/VIBRATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Carbonaceous catalysts for HsPO, fuel cells. Final technical 
report (Kocite catalysts), 2:13899 (AD-A-016223) 
ACID ELECTROLYTE FUEL CELLS/CATHODES 
Mixed oxides for fuel cell electrodes. Final report, May 1974- 
May 1975, 2:13901 (PB-248744) 
ACID ELECTROLYTE FUEL CELLS/ELECTRODES 
Process for fabricating electrodes for fuel elements with the aid 
of an acid electrolyte (Patent; transition metal borides, 
carbides, nitrides, or silicides), 2:13902 
ACID ELECTROLYTE FUEL CELLS/ELECTROLYTES 
Research on electrochemical energy conversion systems. 
Technical report No. 7, (final), Oct 1971-Jun 1975 
(Trifluoromethanesulfonic Acid Monophydrate), 2:13900 
(AD-A-023689 ) 
ACID ELECTROLYTE FUEL CELLS/FABRICATION 
Fuel cell stacks. Semi-annual report, Dec 1974-Aug 1975, 
2:13893 (AD-A-024216) 
ACID ELECTROLYTE FUEL CELLS/PERFORMANCE 
Fuel cell stacks. Semi-annual report, Dec 1974-Aug 1975, 
2:13893 (AD-A-024216) 
ACID MINE DRAINAGE/ENVIRONMENTAL EFFECTS 
Investigation of acid mine drainage effects on reservoir fishery 
tions. Final report, 1966-1967, 2:12223 (PB-252703) 
ACID MINE DRAINAGE/WATER POLLUTION 
Investigation of acid mine drainage effects on reservoir fishery 


a gs Final rt, 1966-1967, 2:12223 (PB-252703) 
ACOU TESTING/B LIOGRAPHIES } 


Acoustic holography (citations from the NTIS data base). 
Report for 1964-May 1976, 2:14509 (NTIS/PS-76/0440) 





MAR. 31, 1977 


Acoustic holography (citations from the yop Index data 
base). Report for 1970-May 1976, 2:14510 (NTIS/PS- 
76/0441) 

ACOUSTICS/STIMULI 

Lateralization of complex waveforms: Effects of fine structure, 
amplitude, and duration, 2:15336 
ACPR REACTOR/DISPERSION NUCLEAR FUELS 

Characterization of graphite-matrix pulsed reactor fuels, 2:13474 
(SAND-76-5706) 

ACTH/BIOLOGICAL EFFECTS 

Stimulation of the adrenal axis in the microwave exposed rat, 

2:14831 (UR-3055-18) 
ADDITIVES/ENVIRONMENTAL EFFECTS 

A methodology for determining the effects of fuels and additives 
on atmospheric visibility. Final report, Apr 1973-Apr 1975, 
2:14678 (PB-245597) 

ADENINES/RADIOLYSIS 
Some reastions of the hydroxyl adduct of adenine, 2:14872 (N- 
75-33663) 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADIABATIC DEMAGNETIZATION/NUMERICAL SOLUTION 

Exact theory of magnetic cooling for a system which obeys the 

third law, 2:15306 (LA-UR-76-1671) 
ADIABATIC TOROIDAL COMPRESSORS 

See ATC DEVICES F 
ADRENAL GLANDS/PHYSIOLOGY 

Stimulation of the adrenal axis in the microwave exposed rat, 

2:14831 (UR-3055-18) 
ADRENOCORTICOTROPIC HORMONE 
See ACTH 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AEROSOLS/CHEMICAL PROPERTIES 

Characterization of aerosols in California (achex). Volume II. 
Experimental methods and analytical techniques. Final report, 
25 Oct 1971-30 Sep 1974, 2:14696 (PB-248799) 

Chemical characterization of aerosol species produced in 
heterogeneous gas-particle reactions, 2:14658 (LBL-5215) 

AEROSOLS/ENVIRONMENTAL TRANSPORT 

Analysis of aerosol transport. Final technical report Jul 1974-Jun 

1975, 2:14645 (AD-A-019710) 
AEROSOLS/PHOTOCHEMISTRY 

The formation of aerosols in a photochemical fast flow reactor. 

Final report, 2:14322 (PB-248590) 
AEROSOLS/SPECTROSCOPY 

Chemical characterization of aerosol species produced in 

heterogeneous gas-particle reactions, 2:14658 (LBL-5215) 
AFTERBURNERS/CONTROL EQUIPMENT 

Afterburning control of internal combustion engine exhaust gas 
(Patent), 2:14019 

Secondary air flow rate control device for use in exhaust gas 

urifying device (Patent), 2:14028 
AFTERBURNERS/DESIGN 

Emissions control system for an automotive vehicle or the like 

(Patent), 2:14026 
AFTER-HEAT 

Evaluation of fission product after-heat. Quarterly report, 
2:13542 (PB-248628) 

Evaluation of fission product after-heat. Quarterly report, | Oct- 
31 Dec 1975, 2:13278 (PB-251741) 

AFTER-HEAT REMOVAL 

Advance shutdown methods and after-heat removal possibilities 
for high temperature reactors with spherical fuel elements. 
Parts I and Il, 2:13087 (ERDA-tr-221) 

Evaluation of fission product after-heat. Quarterly report, 

January 1, 1976-March 31, 1976 (LWR’s), 2:13529 
(NUREG-0018-3) 
AFTER-HEAT REMOVAL/NUMERICAL SOLUTION 

After heat from fission products, 2:13568 

AGR TYPE REACTORS/REACTOR OPERATION 
AGRs make a start, 2:13119 
AGRICULTURE/TRACER TECHNIQUES 

Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international symposium 
on nuclear techniques in animal production and health, 

Vienna, Austria, February 2-6, 1976, 2:14870 (STI/PUB-431) 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 


AIR POLLUTION/BIOLOGICAL INDICATORS / 


AIR/NEUTRON TRANSPORT 

Application of space-angle synthesis to two-dimensional neutral- 
particle transport problems of weapon physics. Final report, 
2:15285 (AD-A-020475) 

Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume I. Assumptions, calculations, and 
results. Final report, 2:15284 (AD-A-019691 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

AIR/PHOTON TRANSPORT 
Application of space-angle synthesis to two-dimensional neutral- 
article transport problems of weapon physics. Final report, 
715285 (AD-A-020475) 

Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume I. Assumptions, calculations, and 
results. Final report, 2:15284 (AD-A-019691) 

Transient ionization effects from primary gamma fission 
radiation in the upper atmosphere. Technical report, 2:15111 
(AD-A-0208 12) 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

AIR/SAMPLING 

Water Resources Research Program. Abatement of malodors at 
diked, dredged-material disposal sites. Final report, 2:14653 
(ANL/WR-76-3 ) 

AIR CLEANING SYSTEMS/DESIGN 

Develop and test canopy air curtain devices. Open file report, 
Jun 1973-Jun 1975, 2:12298 (PB-246041 ) 

AIR CLEANING SYSTEMS/PERFORMANCE TESTING 

Develop and test canopy air curtain devices. Open file report, 
Jun 1973-Jun 1975, 2:12298 (PB-246041) 

Entrainment separator performance (PWR), 2:13019 (CONF- 
760822-17) 

AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/PERFORMANCE TESTING 

Building 381 Hi Bay air conditioning system, 2:14370 (UCID- 

17320) 
AIR CONDITIONING 

See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 

AIR CONDITIONING/ENERGY CONSERVATION 

Evaluation of engine-driven heat pump systems of small 
capacities, 2:13921 (CONF-751119-4) 

AIR CONDITIONING/FEASIBILITY STUDIES 

Absorption air conditioning. Technical report, 2:13937 (AD-A- 
022079) 

AIR FILTERS/DESIGN 

Mobile fabric filter system design and field test results. Final 
report, May 1973-Jan 1975, 2:12279 (PB-246287) 

AIR. FILTERS/OPERATION 

Mobile fabric filter system design and field test results. Final 

report, May 1973-Jan 1975, 2:12279 (PB-246287) 
AIR FILTERS/PERFORMANCE TESTING 

Particulate control mobile test units: first year’s operation, 
2:14709 (PB-25 1722) 

AIR FILTERS/RESEARCH PROGRAMS 

Enhanced filtration. Progress report, April-June, 2:14400 
(UCID-16949-76-2) 

AIR HEATERS/MATERIALS 

Refractory materials for coal-fueled MHD power generation. 
Progress report No. 5, 1 Jan-30 Jun 1974, 2:13875 (PB- 
244815) 

AIR POLLUTION 

Cancer and Toxicology Section, 2:14909 (ORNL-5195) 

Endangered species (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:14663 (NTIS/PS-75/881) 

Implementation plan for the cost of a clean environment report, 
2:13738 (PB-244911) 

NSF-RANN trace contaminants abstracts, 2:14755 (ORNL/EIS- 
100) 

Summaries of foreign government environmental reports, 
2:14669 (PB-23 1665-38/SL) 

Summaries of foreign government environmental reports. 
Number 43, 2:14666 (NTISUB/B-135-76/003) 

AIR POLLUTION/BIBLIOGRAPHIES 

Mercury pollution (a bibliography with abstracts). Report for 
1974-Apr 1976, 2:14665 (NTIS/PS-76/0315) 

Summaries of foreign government environmental reports, 
Number 37, 2:14668 (PB-231665-37/SL) 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Air conservation. Volume 8, number |, 1974, 2:14942 (TT-74- 

54053/1) 
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AIR POLLUTION/BIOLOGICAL INDICATORS 

Animal indicators of air pollution, 2:14720 

AIR POLLUTION/CO) OL 

Air conservation. Volume 8, number 2, 1974, 2:14716 (TT-74- 
$4053/2) 

Applying fabric filtration to coal fired industrial boilers. A pilot 
scale investigation. Final report, Jun 1974-Apr 1975, 2:12284 
(PB-245186) 

_ Control techn for toxic and hazardous air pollutants. Final 
report, 2:14693 (PB-247780) 

Emissions from oT. producing clean fuels. Final report, 
2:14679 (PB-245671) 

Environmental control industry. and analysis of conditions and 
prospects for the ene control equipment industry. Final 
se 2:14695 (PB-248474) 

Northern Great Plains Resource Program: Atmospheric Aspects 
Work Group — joe 2:14670 (PB-243149) 

Particulate control mobile test units: first year’s operation, 
2:14709 (PB-251722) 

Planning considerations for statewide inventories of critical 
environmental areas: a reference guide. Final report, 1972- 
1974, 2:14650 (AD-A-020819) 

Update and improvement of the control cost segment of the 
--—hreee planning program. Final report, 2:13741 (PB- 

) 
AIR POLLUTION/DAILY VARIATIONS 

Analysis of the daily variation of air pollution, 2:14718 (AD-A- 
017806) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Effects of polluted precipitation on water quality, 2:14723 
AIR POLLUTION/FORECASTING 

Comparison of four methodologies to project emissions for the 
St. Louis metropolitan area. Final report, 2:14689 (PB- 
247643) 

Manual of instructions for projecting emissions in small 
geographic areas: preliminary test using Baltimore AQMA 
data. Final report, 2:14707 (PB-251559) 

Regional emission projection system (REPS). Final report, 
2:14701 (PB-250680) 

AIR POLLUTION/MASS TRANSFER 

Turbulent diffusion in the Ekman boundary layer, 2:14656 
(COO-2455-11) 

AIR POLLUTION/MATHEMATICAL MODELS 

Turbulent diffusion in the Ekman boundary layer, 2:14656 
(COO-2455-11) 

AIR POLLUTION/MERCURY 

Mercury pollution (a rey with abstracts). Report for 
1974-Apr 1976, 2:14665 (NTIS/PS-76/0315) 

AIR POLLUTION/MONITORING 

Air pollution: first follow-up report. Air Pollution pilot study, 
2:14698 (PB-249527) 

Atmospheric pollution. Part 1. Smoke and sulfur dioxide. Part 2. 
Precipitation measurements using sto’ gages. Monthly 
bulletin, Aug 1973, 2:14659 (N-75-31586) 

Design of the EPA semi-trailer mobile air pollution laboratory. 
Environmental monitoring series (final), 2:14672 (PB-244744) 

Diffusion-model calculations of long-term and short-term 
ground-level SO, concentrations in Allegheny County, 
Pennsylvania. Final report, 2:14676 (PB-245262) 

Evaluation of the proposed ambient air monitoring equivalent 
and reference methods. Environmental monitoring series, 
2:14675 (PB-245185) 

Model validation and time-concentration analysis of three power 
plants. Final report, 2:14702 (PB-250685) 

Remote assessment of gases. Final technical report, 2:14649 
(AD-A-019240) 

AIR POLLUTION/ODOR 

Water Resources Research Program. Abatement of malodors at 
diked, dredged-material disposal sites. Final report, 2:14653 
(ANL/WR-76-3) 

AIR POLLUTION/REGIONAL ANALYSIS 

Regional air pollution study point source me 
inventory. Final Report, Feb-Oct 1974, 2:1 

AIR POLLUTION ULATIONS 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume I. Synopsis. Final report, 2:13736 (PB- 
244418) 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume II. Technical support document. Final 
report, 2:13737 (PB-244419) 

AIR POLLUTION/REMOTE SENSING 

Remote sensing of pollutants computerized reduction of long- 

ta. Technical report, 2:14655 (COM-75- 


AIR POLLUTION/RESEARCH PROGRAMS 
Optics research: 1975:2. Semiannual technical summary | Jul-31 
Dec 1975, 2:14449 (AD-A-025338) 


and 
4688 (PB-246638) 
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AIR POLLUTION/SAMPLING 

Air conservation. Volume 8, number 3, 1974, 2:14717 (TT-74- 
$4053/3) 

AIR POLLUTION/STATISTICS 

National environmental statistical report. Final report, 2:14685 
(PB-246233) 

AIR POLLUTION MONITORS/DESIGN 

Design, development, and field test of a droplet measuring 
device. Final report, Jun 1973-Jun 1974, 2:12926 (PB- 
245607) 

Development of an environmental monitoring system for the 
continuous detection of low-level radioactive gases, 2:13461 

AIR POLLUTION MONITORS/PERFORMANC 

A theoretical/experimental program to develop active optical 
pollution sensors: quantitative remote Raman lidar 
measurements of pollutants from stationary sources. Annual 
report, 1 Jun 1974-31 May 1975, 2:12918 (N-76-10582) 

AIR QUALITY/REGIONAL ANALYSIS 

Development of an air pollution model for the San Francisco 
Bay Area. Final report to the National Science Foundation. 
Volume 2. Appendixes, 2:14714 (UCRL-51920(Vol.2)) 

Regional air pollution study point source methodology and 
inventory. Final Report, Feb-Oct 1974, 2:14688 (PB-246638) 

AIR QUALITY/REGULATIONS 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume I. Synopsis. Final report, 2:13736 (PB- 
244418) 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume II. Technical support document. Final 
report, 2:13737 (PB-244419) 

AIR SAMPLERS/ADSORBENTS 

Tritium removal from air streams by catalytic oxidation and 

water adsorption, 2:14737 (UCRL-78173) 
AIR SAMPLERS/CALIBRATION 

Measuring the radon concentration in air meting van de 

radonconcentratie in lucht, 2:14733 (N-75-33380) 
AIR SAMPLERS/DESIGN 

LLL model NR-1 tritium sniffer (5 Mar 1975) (Engineering 
Materials) (34 drawings), 2:14559 (CAPE-2528) 

Tritium removal from air streams by catalytic oxidation and 
water adsorption, 2:14737 (UCRL-78173) 

AIRCRAFT 

Directory of transportation education (Post-secondary 

institutions), 2:13714 
AIRCRAFT/DESIGN 

Conceptual engineering design studies of 1985-era commercial 
VTOL and STOL transports that utilize rotors. Final report, 
2:13990 (N-75-28044) 

Conceptual design study of advanced acoustic-composite 
nacelles, 2:13998 (N-75-29093 ) 

Conceptual design study of a 1985 commercial STOL tilt rotor 
transport, 2:13991 (N-75-30145) 

Conceptual design studies of 1985 commercial VTOL transports 
that utilized rotors. Volume 1, 2:13992 (N-75-30146) 

Conceptual design studies of 1985 commercial VTOL transports 
that utilized rotors. Volume 2, 2:13993 (N-75-30147) 

AIRCRAFT/ECONOMICS 

Survey of projected growth and problems facing air 
transportation, 1975-1985, 2:13952 (N-75-31041) 

The economic impact of energy shortages on commercial air 
transportation and aviation manufacture. Volume |. Impact 
analysis. Final report, 2:13959 (PB-246271) 

AIRCRAFT/ELECTRIC BATTERIES 

Storage battery (Patent; vertical ribs to ensure electrolyte 

circulation), 2:13675 
AIRCRAFT/ENERGY CONSERVATION 

Report to Congress on energy conservation policies and 
practices by the Federal Aviation Administration. Final report, 
2:13769 (AD-A-021312) 

AIRCRAFT/EXHAUST GASES 

Determination of effects of ambient conditions on aircraft 
engine emissions engine testing - GTCP 85 APU, TPE 331 
turboprop. Volume |. Final report 20 Dec 1974-20 Dec 1975, 
2:14711 (PB-252825) 

Determination of effects of ambient conditions on aircraft 
engine emissions engine testing - GTCP 85 APU, TPE 331 
ee. Volume 2. Final report, 20 Dec 1974-20 Dec 
1975, 2:14712 (PB-252826) 

AIRCRAFT/FUEL CONSUMPTION 

Conceptual design study of advanced acoustic-composite 

nacelles, 2:13998 (N-75-29093 ) 
AIRCRAFT/FUEL ECONOMY 

Conceptual design study of a 1985 commercial STOL tilt rotor 
transport, 2:13991 (N-75-30145) 

Energy management techniques for fuel conservation in military 
t rt aircraft. Final report, 6 Jan 1975-6 Feb 1976, 

2:13868 (AD-A-023527) 
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Feasibility study of C-141A fuel conservation through aft c. g. 
operations. Final report Jun-Dec 1975 (c.g. = center of 
gravity), 2:13930 (AD-A-021079) 

Preliminary study of the fuel saving potential of regenerative 
turbofans for commercial subsonic transports, 2:14005 (N-75- 


30178) 
AIRCRAFT/HYDROGEN FUELS 
Study of the application of hydrogen fuel to long-range subsonic 
transport aircraft. Volume 2. Final report, Feb-Oct 1974, 
2:14032 (N-75-30163) 
AIRCRAFT/LUBRICATING OILS 
Feasibility of using electronic quenching to eliminate halogen 
as in Geiger-Muller detectors in aircraft oil gauging systems, 
:14572 (AD-A-020999) 
AIRCRAFT/MANUFACTURING 
The economic impact of energy shortages on commercial air 
transportation and aviation manufacture. Volume |. Impact 
analysis. Final report, 2:13959 (PB-246271) 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Fabrication and investigation of nickel-alkaline cells. Part I. 
Fabrication of nickel-hydroxide electrodes using 
electrochemical impregnation techniques. Technical report, | 
Jan 1971-1 Jan 1974, 2:13690 (AD-A-018517) 
AIRCRAFT/RADIATION DOSES 
Aircraft ionizing doses and dose rates from radioactive clouds 
and fallout. Final report, 2:14730 (AD-A-024896) 
AIRCRAFT/SYNTHETIC FUELS 
Navy energy research and development quarterly report. 
Technical Report No. 1, 2:14030 (AD-A-023435) 
AIRCRAFT/TURBINES 
Preliminary study of the fuel saving potential of regenerative 
turbofans for commercial subsonic transports, 2:14005 (N-75- 
30178) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA/COAL MINES 
Determining cleat orientation of deeper coalbeds from overlying 
coals, 2:12231 (BM-RI-861 1) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA/AIR POLLUTION 
Area and point-source inventories in the states of Alaska, Idaho 
and Washington. Final report, 2:14713 (PB-253301 ) 
ALASKA/NATURAL GAS DEPOSITS 
Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 
ALASKA/NATURAL GAS FIELDS 
Oil and gas seeps in Alaska, 2:12379 (BM-IC-8122) 
ALASKA/OIL FIELDS 
Oil and gas seeps in Alaska, 2:12379 (BM-IC-8122) 
ALASKA/PETROLEUM DEPOSITS 
Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 
ALCATOR DEVICE/EDDY CURRENTS 
Eddy currents in the Alcator Tokamak, 2:15584 
ALCOHOL FUEL CELLS/CATHODES 
Gas diffusion electrode for a battery (Patent), 2:13905 
ALDEHYDES 
See also FORMALDEHYDE 
ALDEHYDES/EXCITED STATES 
Mechanism of the S,yieldsT, nonradiative process in 
duraldehyde, 2:14318 
ALDEHYDES/TRIPLETS 
Mechanism of the S,yieldsT, nonradiative process in 
duraldehyde, 2:14318 
ALFVEN WAVES/PLASMA INSTABILITY 
Current-driven Alfven instability, 2:15494 
ALFVEN WAVES/WAVE PROPAGATION 
Influence of mean shear on Alfven-internal wave propagation, 
2:15527 
ALGAE 
See also DIATOMS 
ALGAE/CHEMICAL ANALYSIS 
— distribution of sulfur species on benthic algal mats, 
714781 
ALGAE/ELECTRON MICROSCOPY 
Primary light harvesting system: phycobilisomes and associated 
membranes. ress report, January 1, 1976-December 31, 
1976, 2:14830 (ORO-4310-7) 
ALGAE/ORGANOIDS 
Primary light harvesting system: phycobilisomes and associated 
membranes. — report, January 1, 1976-December 31, 
1976, 2:14830 (ORO-4310-7) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 


ALUMINIUM/BIBLIOGRAPHIES / 


RUBIDIUM 
SODIUM 
ALKALI METALS/ATOM-MOLECULE COLLISIONS 
Alkali-metal-halogen charge-exchange collisions, 2:15161 
ALKALI METALS/ELECTRON-ATOM COLLISIONS 
Atomic beam scattering studies. Final report, | Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
ALKALI METALS/ELECTRON-MOLECULE COLLISIONS 
Atomic beam scattering studies. Final report, 1 Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
ALKANES 
See also CVCLOALKANES 
ETHANE 
METHANE 
OCTANE 
PROPANE 
ALKANES/RADIOLYSIS 
Observation of excited states in the radiolysis of liquid 
hydrocarbons, 2:14328 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
ALLOY NUCLEAR FUELS/PERFORMANCE 
U-Pu-Zr metal alloy: a potential fuel for LMFBR’s, 2:13153 
(ANL-76-28) 
ALLOYS/CREEP 
Creep analysis of metallic structures in the presence of thermal 
gradients using newer constitutive relations. Paper No. 76- 
PVP-30, 2:14100 (CONF-760905-14) 
ALLOYS/PHASE DIAGRAMS 
Systems for storage and retrieval of thermochemical data and 
calculation of phase diagrams, 2:14069 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Relation between partial diffusion coefficients in alloys and their 
swelling behavior under fast neutron irradiation, 2:14223 
ALLOYS/PROTECTIVE COATINGS 
Hot corrosion in burner gas at 1200°C, 2:14193 (N-75-29245) 
ALLOYS/RESEARCH PROGRAMS 
Annual technical report on materials research (16th), | July 
1974 to 30 June 1975, 2:14059 (AD-A-019248) 
ALPHA PARTICLES/MICRODOSIMETRY 
Theory of RBE. Progress report, | January 1976-31 December 
1976, 2:14875 (COO-1671-71) 
ALPHA PARTICLES/MONITORING 
Tentative reference method for the measurement of gross alpha 
and gross beta radioactivities in environmental waters, 
2:14808 (PB-245890) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Compound and precompound emission in reactions of Zn 
isotopes with protons and alpha particles, 2:15252 
Isospin-mixed '*F states seen via *N(a, a,)'*N(2.31 MeV) (7.6 
to 16.8 MeV, differential cross sections), 2:15233 
ALPHA REACTIONS/ELASTIC SCATTERING 
Ctitique of explanations of the anomalous large-angle scattering 
of alpha particles, 2:15281 
Systematics in back-angle alpha-particle scattering: Sc, Ti, V, 
and Cr isot » 2:15247 
ALPHA REACTIONS/INCLUSIVE INTERACTIONS 
Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions, 2:15270 
ALPHA REACTIONS/PRECOMPOUND-NUCLEUS EMISSION 
Compound and precompound emission in reactions of Zn 
isotopes with protons and alpha particles, 2:15252 
ALPHA REACTIONS/STRIPPING 
High-spin states in Ni, 2:15250 
ALUMINATES/COMPACTING 
Co-producer target element fabrication (PT-NR-57), 2:14230 
(BNWL-CC-368) 
Study of the vibrational compaction of candidate target 
materials, 2:14262 (BNWL-CC-287) 
ALUMINATES/EROSION 
Defect test of target components containing ceramic cores, 
2:14247 (BNWL-CC-426) 
ALUMINATES/HYDROLYSIS 
Defect test of target components containing ceramic cores, 
2:14247 (BNWL-CC-426) 
ALUMINIUM/ABLATION 
Material ejection from shock-loaded free surfaces of aluminum 
’ and lead, 2:15460 (SAND-76-0542) 
ALUMINIUM/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite- 
surfaces. 1. Spatial distributions of reflected helium atoms, 
2:15136 (N-75-27874) 





ALUMINIUM/BIBLIOGRAPHIES / 


ALUMINIUM/BIBLIOGRAPHIES 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the NTIS data base). Report for 1964-Mar 
1976, 2:14132 (NTIS/PS-76/0353) 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the Engineering Index data base). Report for 
1970-Mar 1976, 2:14133 (NTIS/PS-76/0354) 

ALUMINIUM/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 
ALUMINIUM/DE 

Elastic interaction energies of defect structures, 2:14076 

Generalized routine for defect image simulation in transmission 
electron microscopy, 2:14081 

ALUMINIUM/FATIGUE 

Fatigue crack growth rates of structural alloys at four Kelvin, 

2:14093 (AD/A-012365) 
ALUMINIUM/FRACTURE PROPERTIES 

Plane stress calculations with a two dimensional elastic-plastic 

computer program, 2:14113 
ALUMINIUM/GRUENEISEN CONSTANT 

Dynamic determinations of the Grueneisen coefficient in 
aluminum and aluminum alloys for densities up to 6 Mg/m*, 
2:14184 

ALUMINIUM/ION-ATOM COLLISIONS 

Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 

ALUMINIUM/MATERIALS RECOVERY 

Base line forecasts of resource recovery, 1972 to 1990. Final 

report, 2:14525 (PB-245924) 
ALUMINIUM/OXIDATION 

Multiple oxidation states of Al observed by photoelectron 

spectroscopy of substrate core level shifts, 2:14085 
ALUMINIUM/PHYSICAL PROPERTIES 

Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 

ALUMINIUM/PHYSICAL RADIATION EFFECTS 

Helium bubble formation in a-particle-injected aluminium using 
positron lifetimes, 2:14208 

Role of integrated lateral stress in surface deformation of He- 
implanted surfaces, 2:14226 

ALUMINIUM/POINT DEFECTS 

Transient and steady state diffusion solution for point defects in 

a stress field, 2:14071 
ALUMINIUM/RESEARCH PROGRAMS 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the Engineering Index data base). Report for 
1970-Mar 1976, 2:14133 (NTIS/PS-76/0354) 

ALUMINIUM/SEPARATION PROCESSES 

es in or relating to processes for separating metals 

tom mixtures thereof (Patent), 2:14305 
ALUMINIUM/SORPTIVE PROPERTIES 

Multiple oxidation states of Al observed by photoelectron 

spectroscopy of substrate core level shifts, 2:14085 
ALUMINIUM/SPECIFIC HEAT 

Heat capacity and thermal conduction in granular aluminium 
and their relation to the superconducting transition 
temperature, 2:14143 

ALUMINIUM/SUPERCONDUCTIVITY 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the NTIS data base). Report for 1964-Mar 
1976, 2:14132 (NTIS/PS-76/0353) 

ALUMINIUM/THERMAL CONDUCTION 

Heat capacity and thermal conduction in granular aluminium 
and their relation to the superconducting transition 
temperature, 2:14143 

ALUMINIUM/TRANSITION TEMPERATURE 

Pressure effects on the superconducting transition temperature 

of aluminum, 2:14146 
ALUMINIUM/YIELD STRENGTH 
Reshock and release of shock-compressed 6061-T6 aluminum, 
2:14121 
ALUMINIUM 27/HIGH SPIN STATES 
The **Mg and *Si(t,a) reactions, 2:15239 
ALUMINIUM 27 TARGET/CARBON 12 REACTIONS 

Continuum y-ray emission and angular-momentum dissipation in 

the de-excitation of *K and Se, 2:15244 
ALUMINIUM 27 TARGET/CHLORINE 35 REACTIONS 
Remarks on rotational-energy contributions to the kinetic 
energies of deep inelastic reaction products, 2:15235 
ALUM M ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ZIRCALOY 
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ALUMINIUM ALLOYS/BIBLIOGRAPHIES 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the NTIS data base). Report for 1964-Mar 
1976, 2:14132 (NTIS/PS-76/0353) 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the Engineering Index data base). Report for 
1970-Mar 1976, 214133 (NTIS/PS-76/0354) 

ALUMINIUM ALLOYS/CRACKS 

Crack growth in Ti-8Al-1Mo-1¥V with real-time and accelerated 

flight by flight loading, 2:14105 (N-75-29092) 
ALUMINIUM ALLOYS/CREEP 

Static and cyclic creep properties of Ti-6AI-4V for several heat 

treatments. Technical report, 2:14090 (AD-A-011842) 
ALUMINIUM ALLOYS/CRYSTAL STRUCTURE 

Theory for the effects of disorder on T/sub c/ and B/sub c2/ in 

Nb,Sn and Nb,Al, 2:14066 
ALUMINIUM ALLOYS/FATIGUE 

Fatigue crack growth and J-integral fracture parameters of Ti- 
6Al-4V at ambient and cryogenic temperatures, 2:14092 
(AD/A-012365) 

Fatigue crack growth rates of structural alloys at four Kelvin 
(Ti-SAI-2.5Sn, Ti-6Al-4V), 2:14093 (AD/A-012365) 

Fracture testing and results for a Ti-6AI-4V alloy at liquid 
helium temperature, 2:14097 (AD/A-012365) 

ALUMINIUM ALLOYS/FRACTURE PROPERTIES 

Crack-closure and crack-growth measurements in surface-flawed 
titanium alloy Ti-AI-4V, 2:14106 (N-75-30299) 

Fatigue crack growth and J-integral fracture parameters of Ti- 
6Al-4V at ambient and cryogenic temperatures, 2:14092 
(AD/A-012365) 

Fracture testing and results for a Ti-6AI-4V alloy at liquid 
helium temperature, 2:14097 (AD/A-012365) 

Growth of surface and corner cracks in beta-processed and mill- 
annealed Ti-6AI-4V, 2:14103 (N-75-27135) 

ALUMINIUM ALLOYS/GRUENEISEN CONSTANT 

Dynamic determinations of the Grueneisen coefficient in 
aluminum and aluminum alloys for densities up to 6 Mg/m*, 
2:14184 

ALUMINIUM ALLOYS/GUINIER-PRESTON ZONES 

Strain energy of a disk-shaped GP zone, 2:14083 

ALUMINIUM ALLOYS/HYDRIDATION 

Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 

ALUMINIUM ALLOYS/PHASE TRANSFORMATIONS 

Study of massive transformations in metals and alloys. Final 

report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
ALUMINIUM ALLOYS/PHYSICAL PROPERTIES 

Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 

ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Computer simulation of energy dissipation from near threshold 
knock-ons in Fe,Al, 2:14217 

PUMN: part I of the WINERY radiation damage computer 
simulation system, 2:14216 

ALUMINIUM ALLOYS/RESEARCH PROGRAMS 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the Engineering Index data base). Report for 
1970-Mar 1976, 2:14133 (NTIS/PS-76/0354) 

ALUMINIUM ALLOYS/SEGREGATION 

Time evolution of a quenched binary alluy: computer simulation 

of a three-dimensional model system, 2:14070 
ALUMINIUM ALLOYS/SUBMERGED ARC WELDING 

Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 
012409) 

ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 

Cryogenic properties of aluminum and aluminum alloys 
(citations from the NTIS data base). Report for 1964-Mar 
1976, 2:14132 (NTIS/PS-76/0353) 

ALUMINIUM ALLOYS/SURFACE TREATMENTS 

Surface characterization of titanium and titanium alloys. Part I. 
Effect on titanium - 6 aluminum - 4 vanadium alloy of 
commercial treatments. Final report, Jun 1975-Jan 1976, 
2:14061 (AD-A-025334) 

ALUMINIUM ALLOYS/TENSILE PROPERTIES 

Plastic deformation of unaged RMI 38644 (Ti-3.4 Al-8.3 V-5.8 

Cr-3.9 Zr-4.2 Mo), 2:14118 
ALUMINIUM BASE ALLOYS/EROSION 

A mechanistic model for prediction of ductile erosion. Final 
report, 1 Jan 1973-31 Dec 1974, 2:14187 (AD-A- 

013833/9ST) 
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ALUMINIUM NITRIDES/SINTERING 
Ceramic sintering. Final technical report, 1 Apr 1974-30 Jun 
1975, 2:14228 (AD-A-014480) 
ALUMINIUM OXIDES/NEUTRON REACTIONS 
Tritium release from lithium silicate and lithium aluminate, in- 
reactor and out-of-reactor, 2:15575 (BNWL-2116) 
ALUMINIUM OXIDES/RECOVERY 
Study of the extractability of alumina from fly ash by the lime- 
sinter process (78 refs.; appendix), 2:12197 (IS-T-716) 
AMERICIUM/SEPARATION PROCESSES 
Partitioning of actinide elements from high-level waste using 
laser photochemical methods, 2:12525 (BNL-21456) 
AMERICIUM/SOLVENT EXTRACTION 
Extraction data for uranium, plutonium, americium, zirconium 
and ruthenium in the system HNO,-Levextrel-TBP, 2:12500 
Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 
AMERICIUM 241/NONDESTRUCTIVE ANALYSIS 
Gamma-ray isotopic measurements for assay of plutonium fuels, 
2:12597 
AMERICIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Americium: its behavior in soil and plant systems. Final report, 
2:14760 (PB-250797) 
AMINES 
See also ADENINES 
CYTOSINE 
METHYLAMINE 
AMINES/AIR POLLUTION MONITORS 
Development of air-monitoring techniques using solid sorbents, 
LASL project R-059, NIOSH-IA-75-31. Progress report, 
October 1, 1975-March 31, 1976, 2:14657 (LA-6513-PR) 
AMINES/PHOTOLYSIS 
The gas phase photolysis and y radiolysis of ethylenimine, 
2:14332 
AMINES/RADIOLYSIS 
The gas phase photolysis and y radiolysis of ethylenimine, 
2:14332 
AMINES/SORPTIVE PROPERTIES 
Method of absorbing UF, from gaseous mixtures in alkamine 
absorbents (Patent), 2:12447 
AMINO ACIDS 
See also METHIONINE 
VALINE 
AMINO ACIDS/BIOSYNTHESIS 
Transfer RNAs of yeast mitochondria, 2:14845 (CONF-760820- 


3) 
AMINO ACIDS/TRANSLOCATION 
Induced transport of amino acids in rat liver after whole-body y 
irradiation, 2:14917 
AMINOGLYCIDES 
See AMINES 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
6-AMINOPURINE 
See ADENINES 
AMMONIA/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
AMPHIBIANS/METABOLISM 
Ecological energetics of three species of ectothermic vertebrates 
(Snakes, toads), 2:14851 
AMPHIBIANS/ONTOGENESIS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
AMPLIFIERS 
See also GASES 
OPERATIONAL AMPLIFIERS 
AMPLIFIERS/DESIGN 
Model 74-quad log amplifier (5 Sep 1975) (Engineering 
Materials) (3 drawings), 2:14519 (CAPE-2532) 
SHIVA £B-rod amplifier (18 Aug 1976) (Engineering Materials) 
(32 drawings), 2:14466 (CAPE-2530) 
AMPLIFIERS/SUPERCONDUCTORS 
Improved sensitivity for the superconducting '’chopper’’ 
amplifier, 2:14396 
ANALOG-TO-DIGITAL CONVERTERS/DESIGN 
Model 75 fast ADC (7 Oct 1975) (Engineering Materials) (3 
drawings), 2:14520 (CAPE-2533) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also GERM CELLS 
ANIMAL CELLS/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Theory of RBE. ress report, | January 1976-31 December 
1976, 2:14875 (C 1671-71) 


APERTURES 


ANIMAL CELLS/DOSE-RESPONSE RELATIONSHIPS 
A summary and review of the conference, 2:14876 
ANIMAL CELLS/GENETICS 
Regulation of gene expression in eukaryotic cells, 2:14848 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Effect of hydrocortisone on cell morphology in C6 cells: the role 
of microfilaments in the inductive process (Cytochalasin B; 
glycerol phosphate dehydrogenase), 2:14842 (UCLA-12- 
1095) 


ANIMAL CELLS/RADIATION DOSE DISTRIBUTIONS 
Theory of RBE. Progress report, | January 1976-31 December 
1976, 2:14875 (COO-1671-71) 
ANL 
(Argonne National Laboratory.) 
ANL/ENERGY CONSERVATION 
Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 
Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 
ANL/ENERGY CONSUMPTION 
Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 
Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANODES/OPERATION 
Vacuum arc anode phenomena (Review), 2:15338 (GEPP-264) 
ANTENNAS/MATHEMATICAL MODELS 
Computer analysis of the bottom-fed fan antenna, 2:14371 
(UCRL-52109) 
ANTENNAS/PHASE SHIFT 
Adaptation by direct phase-shift adjustment in narrow-band 
adaptive antenna systems, 2:14523 
ANTHRACENE/EXCITATION 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
ANTHRACENE/FLUORESCENCE 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
ANTHRACENE/TRAPS 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
ANTIFERROMAGNETIC MATERIALS/ADIABATIC 
DEMAGNETIZATION 
Exact theory of magnetic cooling for a system which obeys the 
third law, 2:15306 (LA-UR-76-1671) 
ANTILAMBDA PARTICLES/PARTICLE PRODUCTION 
Comparison of neutral particle production in 100 GeV/c anti pp 
and pp interactions (Cross sections), 2:15199 
ANTIMONY 124/DEPOSITION 
Transport and deposition of metals in sodium-stainless steel 
systems. IV. Deposition of corrosion products, (Mn, Zn and 
Sb), in stainless steel capsules under a large temperature 
gradient, 2:14169 
ANTIMONY 124/THERMAL DIFFUSION 
Transport and deposition of metals in sodium-stainless steel 
systems. V. An experiment on thermal diffusion of zinc, 
antimony and cesium in liquid sodium, 2:14170 
ANTIMONY ALLOYS/ELECTRONIC STRUCTURE 
Neutron diffraction study of USb: The ordered state, 2:14089 
ANTIMONY ALLOYS/THERMOELECTRIC PROPERTIES 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements (Tellurium-antimony-germanium- 
silver alloys), 2:13885 
ANTIMONY COMPOUNDS/LATTICE VIBRATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603 ) 
ANTIMONY COMPOUNDS/LIGHT SCATTERING 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
ANTIMONY COMPOUNDS/PHASE TRANSFORMATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
ANTIPROTON REACTIONS/INCLUSIVE INTERACTIONS 
Limits on production of charmed particles by antiprotons and 
ions, 2:15187 
A UST REVIEW/REGULATORY GUIDES 
Information needed by the NRC staff in connection with its 
antitrust review of construction permit applications for nuclear 
power plants, 2:13252 (REG/G-9.2(Rev.1)(6-76)) 


See INSECTS 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Solar heating feasibility study. Interim report, | Jul 1974-1 Jun 
1975, 2:13782 (AD-A-025465) 
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APERTURES 
= review of EMP effects on apertures, 2:14587 (UCID- 
17321) 
APPALACHIA/ENERGY DEMAND 
Energy supply/demand alternatives for the A hian Region. 
Executive summary. Final report, Mar-Dec 1974, 213797 
(PB-242944) 
Energy supply/demand alternatives for the Appalachian region. 
Final report, 2:13800 (PB-244621) 
APPALACHIA/ENERGY SOURCES 
Energy supply/demand alternatives for the Appalachian Region. 
Executive summary. Final report, Mar-Dec 1974, 2:1379 
(PB-242944) 
APPALACHIA/ENERGY SUPPLIES 
Energy supply/demand alternatives for the Appalachian Region. 
Executive summary. Final report, Mar-Dec 1974, 2:13797 
(PB-242944) 
Energy supply/demand alternatives for the Appalachian region. 
Final report, 2:13800 (PB-244621) 
AQUATIC ECOSYSTEMS/DATA ANALYSIS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL RADIATION EFFECTS 
Artificial and natural radionuclides in marine life, 2:14924 (PB- 
248358) 
AQUIFERS/RECHARGE 
Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 
166) 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARGON/ATOM-ATOM COLLISIONS 
Impact-parameter dependence of K-vacancy production in 
chlorine-argon collisions, 2:15160 
Low energy total cross sections for the argon-krypton system, 
2:15153 (MLM-2348(OP)) 
ARGON/ATOM-MOLECULE COLLISIONS 
Monte Carlo trajectory study of Ar+H, collisions. I. Potential 
energy surface and cross-sections for dissociation, 
recombination, and inelastic scattering, 2:15169 
ARGON/BREAKDOWN 
Validity of the effective-photon concept in laser-induced gas 
ionization phenomena, 2:15464 
ARGON/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
ARGON/CHEMICAL RADIATION EFFECTS 
Kinetics of light emission from excited states of molecular iodine 
produced in the pulse radiolysis of gaseous argon-iodine 
mixtures (20-1000 ns after radiolysis with 10~*-s pulses), 
2:14330 
ARGON/EMISSION SPECTRA 
Measurement of the argon continuum radiation in the near 
VUV, 2:15427 
ARGON/ENERGY-LEVEL TRANSITIONS 
Ultraviolet transitions from the 2 °P states of helium-like argon 
(E2, 138 MeV, absolute wavelengths, beam-foil excitation, 
half-life), 2:15141 (LBL-5441) 
ARGON 40 REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Argon ion reaction studies on tantalum and gold near Coulomb 
barrier energies, 2:15262 
ARGON 40 REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Argon ion reaction studies on tantalum and gold near Coulomb 
barrier energies, 2:15262 
ARGON IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions, 2:15162 
ARGONNE NATIONAL LABORATORY 


See ANL 
ARIZONA/ENERGY SOURCES 
First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 
ARIZONA/URANIUM DEPOSITS 
Survey of uranium favorability of Paleozoic rocks in the 
Mogollon Rim and Slope region, east central Arizona, 2:12438 
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ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATICS 
See also STYRENE 
AROMATICS/RADIOLYSIS 
Observation of excited states in the radiolysis of liquid 
hydrocarbons, 2:14328 
ARSENIC/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 
ARSENIC 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
ASHES 


See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Clean coal combustion through coal blending, 2:12290 
ASHES/PHYSICAL PROPERTIES 

Preparation of a coal conversion systems technical data book. 
Final report, October 31, 1974-April 30, 1976, 2:12165 (FE- 
1730-21) 

ASHES/USES 

Process of burning fuel slate to produce energy and cement 

clinker at the same time, 2:12434 
ASTEROIDS 

Asteroid observations and planetary atmospheres analysis. 
Semiannual status report, | Jan-30 Jun 1975, 2:15073 (N-75- 
31966) 

ASTROCYTOMAS 
See NEOPLASMS 
ASTRONAUTS/RADIATION DOSES 

Charged particle radiation environment for the spacelab and 
other missions in low earth orbit, 2:15125 (N-75-28001) 

Nuclear emulsion measurements of the astronauts’ radiation 
exposures on Skylab missions 2, 3, and 4, 2:14885 (N-76- 
16746) 

Nuclear emulsion measurements of the astronauts’ radiation 
exposures on Skylab missions 2, 3 and 4, 2:14561 (AD-A- 
019804) 

ASTROPHYSICS 

Astrometrics and astrophysics, No. 17, 2:14987 (N-75-21164) 
ATC DEVICES/ELECTRON DENSITY 

Experiments on the ATC Tokamak, 2:15398 (PPPL-1290) 
ATC DEVICES/PLASMA CONFINEMENT 

Ion energy containment in uncompressed discharges in the ATC 
Tokamak, 2:15379 

ATC DEVICES/PLASMA WAVES 
Observations of internal relaxation oscillations in the Adiabatic 
Toroidal Compressor, 2:15522 
ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
SNOW 
ATMOSPHERIC PRECIPITATIONS/QUALITATIVE 
CHEMICAL ANALYSIS 
Effects of polluted precipitation on water quality, 2:14723 
ATOM-ATOM COLLISIONS/IONIZATION 

Impact-parameter dependence of K-vacancy production in 

chlorine-argon collisions, 2:15160 
ATOMIC BEAMS/VELOCITY 

Product magnetic deflection slotted disk velocity analysis 

molecular beams kinetics: Li+SnCl,, PCl;, and SF,, 2:15165 
ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/CHARGE EXCHANGE 

Alkali-metal-halogen charge-exchange collisions, 2:15161 

ATOM-MOLECULE COLLISIONS/INELASTIC SCATTERING 

Vibration-translation energy transfer in anharmonic diatomic 
molecules. 2. The vibrational quantum number dependence, 
2:15154 (N-75-28858) 

ATOMS 
See also MUONIC ATOMS 
ATOMS/ENERGY LEVELS 

User’s guide to program RCN (Set of 3 FORTRAN IV 
programs, RCN29, HFMOD7, and RCN229, for SCF 
calculations of radial wave functions; for CDC 7600 
computer), 2:15173 (UCID-17169) 

ATOMS/NEUTRON TRANSPORT - 
Magnetic scattering of neutrons by atoms, 2:15298 
ATOMS/RESEARCH PROGRAMS 

Research investigation directed toward extending the useful 
range of the electro tic spectrum. oye report No. 
25, 1 Jul 1974-30 Jun 1975, 2:15129 (AD-A-016105) 
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ATOMS/WAVE FUNCTIONS 
be s guide to RCN (Set of 3 FORTRAN IV 
rograms, RCN29, HFMOD7, and RCN229, for SCF 
calculations of radial wave functions; for CDC 7600 
ter), 2:15173 (UCID-17169) 
ATP-ASI IOCHEMICAL REACTION KINETICS 
Trypsin-induced ATPase activity in potato mitochondria, 


714844 
AURORAE/CHARGED-PARTICLE PRECIPITATION 
ICE CAP analysis: energy deposit and transport in the auroral 
ionosphere. ICE CAP. 3-74 - HAES report No. 5. Final 
report 14 May 1973-31 Dec 1974, 2:15087 (AD-A-018196) 
AUR /ELE ON PRECIPITATION 
lonospheric effects induced by precipitating auroral electrons. 
HAES report No. 14. Final report, 1 Feb 1974-1 Feb 1975, 
2:15085 (AD-A-016673) 
AURORAE/ORIGIN 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
AURORAE/PLASMA WAVES 
A region of intense plasma wave turbulence on auroral field 
lines, 2:15096 (AD-A-025227) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AURORAL ZONES/ELECTRON PRECIPITATION 
Electron angular distributions above the dayside auroral oval, 
2:15103 (N-75-29604) 
Electron jae agp in the post midnight sector of the auroral 
— 15100 (N-75-24209) 
AUSTRALITES 
See TEKTITES 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AERODYNAMICS 
Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Re as for 1964-Feb 1976 (33 citations), 2:13999 
(NTIS/PS-76/028 
Aerodynamic forces on motor vehicles (citations from the 
a Index Data Base). Report for 1970-Feb 1976 (70 
citations), 2:14000 (NTIS/PS-76/0284) 


AUTOMOBILES/DIESEL ENGINES 
Application of the high _— diesel engine as a light duty power 


plant in Europe, 2:13972 
Diesel exhaust emissions (a bibliography with abstracts). Report 
for 1964-Jan 1976, 2:14010 (NTIS/PS-76/0007) 
Engine performance test of the 1975 Chrysler Nissan Model 
N633 diesel engine. Interim report, 2:13971 (PB-246742) 
AUTOMOBILES/EMERGENCY PLAN 
energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA AIH. 76/431) 
AUTOMOBILES/ENGINES 
Automotive engines for the 1980's, 2:13977 
Low emissions combustion engines for motor vehicles, 2:13969 
AUTOMOBILES/FLYWHEELS 
Flywheel-battery hydrid: a new concept for vehicle propulsion, 
2:13989 (UCRL-52000-76-6) 
AUTOMOBILES/FUEL CONSUMPTION 
Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Report for 1964-Feb 1976 (33 citations), 2:13999 
(NTIS/PS-76/0283) 
Aerodynamic forces on motor vehicles (citations from the 
po mag | Index Data Base). Report for 1970-Feb 1976 (70 
citations), 2:14000 (NTIS/PS-76/0284) 
Statistical study of speed and fuel, 1973-1974, 2:14034 (PB- 
244736) 
AUTOMOBILES/FUEL ECONOMY 
Increased fuel economy in monmepeanee systems by use of 
energy management. Volume II. Digital automotive propulsion 
simulator ho and description. Final report, 2:13963 
(PB-248777 
oe fuel economy in transportation systems by use of 
management. Volume III. Real-time (hybrid com _ 
pees tion program set. Final report, 2:13964 {PB-248798 
The effect of the fuel shortage on travel and highway safety. 
Technical report, 2:13932 (PB-245012) 
AUTOMOBILES/HYBRID SYSTEMS 
Flywheel-battery hydrid: a new concept for vehicle propulsion, 
2:13989 (UCRL-52000-76-6) 
AUTOMOBILES/HYDROGEN FUELS 
Automotive storage of hydrogen using recyclable liquid carriers 
(Catalytic dehydrogenation of naphthenes such as 
methylcyclohexane), 2:12677 
AUTOMOBILES/HYDROGEN STORAGE 
Automotive storage of hydrogen using recyclable liquid carriers 
(Catalytic dehydrogenation of naphthenes such as 
methylcyclohexane), 2:12677 


AVR REACTOR/REACTOR FUELING / 


AUTOMOBILES/IGNITION SYSTEMS 
Thermoelectric generator for an automotive charging system 
(Exhaust gas heat source), 2:13878 
AUTOMOBILES/LEAD-ACID BATTERIES 
Automated post burn station (Patent), 2:13680 
AUTOMOBILES/OPERATION 

Statistical study of speed and fuel, 1973-1974, 2:14034 (PB- 

244736) 
AUTOMOBILES/PERFORMANCE TESTING 

U.S. research safety vehicle (RSV) phase I program. Volume III. 

ate characteristics = ohn caseer, specifications. Final 
rt, Jan 1974-A 2:13997 (PB-246942) 
AUTO. OBILES/RAN INE CYCLE ENGINES 
Alternate fuel capability of Rankine cycle engines, 2:13985 
AUTOMOBILES/SAFETY ENGINEERING 

U.S. research safety vehicle (RSV) phase I program. Volume III. 
RSV characteristics and performance specifications. Final 

rt, Jan 1974-Apr 1975, 2:13997 (PB-246942) 
AUTOMOBILES/SIZE 

Analysis of the future effects of fuel shortage and increased 
small car usage upon traffic deaths and injuries. Final report, 
Jun 1974-Dec 1975, 2:14002 (PB-251892) 

Analysis of the future effects of fuel shortage and increased 
small car usage upon traffic deaths and injuries. Executive 
ae Final report, Jun 1974-Dec 1975, 2:14003 (PB- 
251893) 

AUTOMOBILES/SPARK IGNITION ENGINES 

Lean mixture engines testing and evaluation program. Volume 
III: appendices. Final report, May-Dec 1974, 2:13968 (PB- 
251767) 

AUTOMOBILES/STIRLING ENGINES 
Self-starting, intrinsically controlled Stirling engine, 2:13982 
AUTOMOBILES/STRATIFIED CHARGE ENGINES 

Engine performance test of the Honda CVCC. Interim report, 
2:13966 (PB-246157) 

Low emissions combustion engines for motor vehicles, 2:13969 

Stratified charge engines. Final report, Oct-Dec 1974, 2:13967 
(PB-251479) 

AUTOMOBILES/TIRES 

Rolling resistance of tires measured under transient and 
equilibrium conditions on Calspan’s tire research facility. Final 
report, Apr 1975-Jan 1976, 2:14004 (PB-251932) 

AUTOMOBILES/WEIGHT 
An examination of the potential benefits of small automobiles. 
Energy conservation program report, 2:14008 (PB-253233) 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Alternate fuel capability of Rankine cycle engines, 2:13985 
AUTOMOTIVE FUELS/BIBLIOGRAPHIES 

Automobile air a Part 5. Automotive fuels (citations 
from the NTI ta Base). Report for 1970-Feb 1976 (69 
citations), 2: 14033 (NTIS/PS-7 6/0188) 

AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 

Analytical and experimental study of the performance and 

emissions of a hydrogen fueled reciprocating engine. Final 
rt, May 1973-June 1974, 2:14036 (PB-250810) 
AUTOMOTIVE FUELS/CRACKING 
Pre-engine converter, 2:14012 
AUTOMOTIVE FUELS/STORAGE 

Automotive storage of hydrogen using recyclable liquid carriers 
(Catalytic dehydrogenation of naphthenes such as 
methylcyclohexane), 2:12677 

AUTONOMIC NERVOUS SYSTEM/BIOLOGICAL FUNCTIONS 

Autonomic nerves versus prostaglandins in the control of rat and 
rabbit testicular capsular contractions in vivo and in vitro, 
2:14867 

AUTORADIOGRAPHS 
See IMAGES 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/ENERGY CONSERVATION 

Report to Congress on energy conservation policies and 

eae by the Federal Aviation Administration. Final report, 
13769 (AD-A-021312) 
AVIATION FUELS/ENERGY SHORTAGES 

The economic impact of energy shortages on commercial air 
transportation and aviation manufacture. Volume |. Impact 
analysis. Final report, 2:13959 (PB-246271) 

AVIATION FUELS/EVAPORATION 
A study of the jettisoning of JP-4 fuel in the atmosphere. Final 
report, 1 Jul 1972-31 Aug 1974, 2:14648 (AD-A-017555) 
AVIATION FUELS/VAPOR CONDENSATION 
A study of the jettisoning of JP-4 fuel in the atmosphere. Final 
rt, 1 Jul 1972-31 Aug 1974, 2:14648 (AD-A-017555) 
AVIATION PERSONNEL/RADIATION DOSES 
— Monte Carlo generated radiation functions for 
B-1 aircraft. Final report, 2:14882 (AD-A-025756) 





AVR REACTOR/REACTOR FUELING / 


AVR REACTOR/REACTOR FUELING 
Experience in charging the AVR-pebble-bed reactor, 2:13115 
AXONS 
See NERVE CELLS 


BACILLUS SUBTILIS/CELL DIVISION 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998 ) 
BACKGROUND RADIATION/INTERACTIONS 
Relic radiation, 2:15059 (N-76-14014) 
BACKGROUND RADIATION/X RADIATION 
X-ray astronomy (Brief summary of recent findings), 2:14995 
(N-75-27977) 
BACTERIA 
See also ESCHERICHIA COLI 
PSEUDOMONAS 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5195) 
BACTERIA/CONTROL 
Evaluation of a fuel-soluble organoboron biocide for control of 
sulfate-reducing bacteria in shipboard fuel tanks. Interim 
report, 2:12397 (AD-A-024017) 
BACTERIOPHAGES/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
BACTERIOPHAGES/POLYMERASES 
Temperature-sensitive DNA polymerase induced by a 
bacteriophage TS mutant: relationship between polymerase 
and exonuclease activities, 2:14836 
BALLOONS/POWER SUPPLIES 
Ultralightweight solar array for naval sea control systems, 
2:12749 
BALLOONS/SOLAR HEATING 
Thermal control of tethered balloon gondolas , 2:12710 (N-75- 
29096) 
BARIUM/ECOLOGICAL CONCENTRATION 
Barium in southern California coastal waters: a potential 
indicator of marine drilling contamination, 2:14803 
BARIUM/SEPARATION PROCESSES 
Improvements in or relating to processes for separating metals 
from mixtures thereof (Patent), 2:14305 
BARIUM 126/HIGH SPIN STATES 
Decoupling effects in the light mass barium isotopes (J, 7), 
2:15255 
BARIUM 128/HIGH SPIN STATES 
Decoupling effects in the light mass barium isotopes (J, 7), 
2:15255 
BARIUM 134 TARGET/NEUTRON REACTIONS 
KeV neutron capture cross sections of “Ba and Ba, 2:15257 
BARIUM 135/ENERGY LEVELS 
KeV neutron capture cross sections of Ba and Ba, 2:15257 
BARIUM 136 TARGET/NEUTRON REACTIONS 
KeV neutron capture cross sections of “Ba and “*Ba, 2:15257 
BARIUM 137/E GY LEVELS 
KeV neutron ure cross sections of '“Ba and '*Ba, 2:15257 
BARIUM COM DS/ELECTRICAL PROPERTIES 
Photoassisted electrolysis of water using a BaTiO, electrode, 
2:14320 
BARIUM COMPOUNDS/LATTICE PARAMETERS 
Redetermination of the crystal structure of barium uranate, 
2:14339 
BARIUM FLUORIDES/DIELECTRIC PROPERTIES 
Low-temperature dielectric properties and phase transition in 
BaMnoF, , 2:14272 
BARIUM FLUORIDES/PHASE TRANSFORMATIONS 
Low-tem fe oa: dielectric properties and phase transition in 
BaMoF, , 2:14272 
BARIUM FLUORIDES/REFRACTIVITY 
Thermal coefficient of refractive index of polycrystalline ZNSE, 
BaF, and CaF, in the visible and near inated 2:14274 (AD- 
A-019526) 
BARYONS/COLOR MODEL 
Collective model of the hadrons (Quantum chromodynamics), 
2:15200 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
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BATTERY CHARGERS/LOGIC CIRCUITS 

Battery charger PP-4126( )/U. Final report, 1 Jul 1971-Jun 

1974, 2:13687 (AD-A-013364) 
BATTERY CHARGERS/PERFORMANCE 

Battery charger PP-4126( )/U. Final report, 1 Jul 1971-Jun 

1974, 2:13687 (AD-A-013364) 
BATTERY SEPARATORS/DESIGN 

Separators for alkaline batteries (Patent; natural or s 
cellulosic materials, styrene, nylon, glass fiber, Teflon, any ), 
2:13696 

BAYS/THERMAL POLLUTION 
Seabed drifter movement in San ~~ Bay and adjacent waters. 
Technical paper, 2:14813 (AD-A-022604) 
BEAGLES/RADIONUCLIDE KINETICS 
Retention and distribution of ™*Ra in beagles, 2:14925 
BEAM INJECTION HEATING : 

“a = toroidal devices by means of cluster injection, 

2:1535 
BEAM INJECTION HEATING/ELECTRON BEAMS 

Plasma heating and confinement with high current relativistic 
electron beams in a torus. Final report, 2:15606 (PB-252461) 

Results from the Triton electron beam-plasma interaction 
experiment. Memorandum report, 2:15347 (AD-A-025376) 

BEAM MONITORS/PLASTIC SCINTILLATION DETECTORS 

An integrating scintillation detector as a beam monitor for high 

rates, 2:14553 
BEAM-PLASMA SYSTEMS 

Formation of beam-plasma discharge as an electron beam is 

injected into a gas flow, 2:15470 
BEAM-PLASMA SYSTEMS/BEAM INJECTION HEATING 

Results from the Triton electron beam-plasma interaction 

experiment. Memorandum report, 2:15347 (AD-A-025376) 
BEAM-PLASMA SYSTEMS/COMPUTER CODES 

Computer simulation of plasma and n-body problems. Annual 

report, Jun 1974-May 1975, 2:14985 (N-75-29894) 
BEAM-PLASMA SYSTEMS/ELECTRIC DISCHARGES 
Radiation and density fluctuations of a beam-plasma discharge 
without a magnetic field, 2:15471 
BEAM-PLASMA SYSTEMS/ELECTRON DRIFT 
Formation of potential double layers in plasmas, 2:15539 
BEAM-PLASMA SYSTEMS/ENERGY TRANSFER 
Energy transfer from fast plasma ions, 2:15453 
BEAM-PLASMA SYSTEMS/INSTABILITY GROWTH RATES 

Note on the effects of finite ion mass and electron thermal 
velocity spread on the aperiodic instabilities of a space-charge- 
neutralized electron beam in a planar diode, 2:15501 

BEAM-PLASMA SYSTEMS/ION PLASMA WAVES 

lon-beam-excited electrostatic ion cyclotron waves, 2:15523 

BEAM-PLASMA SYSTEMS/PLASMA WAVES 

Absorption of waves excited by an electron beam in a 
magnetized plasma with longitudinal density inhomogeneity, 
2:15513 

Resonant excitation of plasma waves in an electron beam, 
2:15454 

BEAM-PLASMA SYSTEMS/X-RAY EMISSION ANALYSIS 

Use of image restoration and enhancement to improve x-ray 

inhole camera resolution, 2:15422 
BEANS/NUCLEASES 

Mung bean nuclease I. Terminally directed hydrolysis of native 
DNA, 2:14837 

Mung bean nuclease I. Physical, chemical, and catalytic 

roperties, 2:14838 
BEARINGS 
See also JOURNAL BEARINGS 
BEARINGS/DESIGN 
Fluid lubricated bearing construction (Patent), 2:14377 
Fluid lubricated bearing assembly (Patent), 2:14380 
BEES 
See INSECTS 
BELGIUM/AIR POLLUTION 

Atmospheric pollution. Part 1. Smoke and sulfur dioxide. Part 2. 
Precipitation measurements using sto gages. Monthly 
bulletin, Nov 1973, 2:14660 (N-76-10583) 

Atmospheric pollution. part 1. Smoke and sulfur dioxide. part 2. 
Precipitation measurements using sto gages. Monthly 
bulletin, Dec 1973, 2:14661 (N-76-10584) 

BELOYARSK-3 REACTOR 

Soviet power technology. Ill. To the future with fusion and 

breeder reactors, 2:15570 
BELT PINCH/HELICAL INSTABILITY 

Numerical study of belt-pinch stability, using a one-dimensional 

finite-element code, 2:15483 
BELT PINCH/OPERATION 

Experimental and theoretical studies of belt pinches and high- 

beta tokamaks, 2:15548 (COO-2456-38) 
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BELT PINCH/SPECIFICATIONS 
Belt Pinch - a high-8 tokamak with non-circular cross-section, 
2:1556 
BENTONITE/SORPTIVE PROPERTIES 
Mutual relationship between the swelling of bentonite and its 
ability to absorb radioactive cesium (100 to 800°C), 2:12532 
BENZANTHRACENE/METABOLISM 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
BENZOPYRENE/BIOLOGICAL EFFECTS 
Temporal aspects of tumorigenic response to individual and 
mixed carcinogens (Response of mouse skin to 
benzo(a)pyrene), 2:14841 (COO-2737-1) 
BER-2 REACTOR/REACTOR KINETICS 
The influence of a spatial displacement of hydrogen on the 
reactivity and neutron flux density distribution in a ZrH- 
moderated reactor, 2:13475 (TUBIK-39) 
BERL SADDLES 
See COLUMN PACKING 
BERLIN-2 RESEARCH REACTOR 
See BER-2 REACTOR 
BERYLLIUM/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2: 15288 (N-75-21094) 
BERYLLIUM/CREEP 
Micromechanical modeling of interacting creep processes in 
lycrystals, 2:14114 
BERYLLIUM/CRYSTAL DEFECTS 
Atomic structure of defects in HCP metals, 2:14073 
BERYLLIUM/DISSOCIATION ENERGY 
Electron correlation in small metal clusters. Application of a 
theory of self-consistent electron pairs to the Be, system, 
2:15131 
BERYLLIUM/ECOLOGICAL CONCENTRATION 
Beryllium emissions from a coal-fired power plant, 2:14722 
BERYLLIUM/ELECTRON CORRELATION 
Electron correlation in small metal clusters. Application of a 
peer of self-consistent electron pairs to the Be, system, 
715131 
BERYLLIUM/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
BERYLLIUM/TRANSITION TEMPERATURE 
Can the T/sub c/ of superconducting Be be enhanced, 2:14150 
BERYLLIUM ALLOYS 
See also BERYLLIUM BASE ALLOYS 
BERYLLIUM ALLOYS/GUINIER-PRESTON ZONES 
Strain energy of a disk-shaped GP zone, 2:14083 
BERYLLIUM ALLOYS/MACHINING 
Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 
BERYLLIUM BASE ALLOYS/EROSION 
A mechanistic model for prediction of ductile erosion. Final 
report, | Jan 1973-31 Dec 1974, 2:14187 (AD-A- 
013833/9ST) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Special-geometry proportional counters and techniques for 
detection of low-levels of x rays and beta particles. 
Semiannual progress report, | Aug 1975-1 Feb 1976, 2:14557 
(N-76-18410) 
BETA PARTICLES/MONITORING 
Tentative reference method for the measurement of gross alpha 
and gross beta radioactivities in environmental waters, 
2:14808 (PB-245890) 
BETHE-GOLDSTONE EQUATION/WAVE FUNCTIONS 
Comment on '’New methods for solving the Bethe-Goldstone 
uation’’, 2:15276 
BETHE-SALPETER EQUATION/LADDER APPROXIMATION 
Light-cone behavior of the pion Bethe-Salpeter wave function in 
the ladder model, 2:15216 
BEVERAGES/CONTAINERS 
Energy and economic impacts of mandatory deposits (Beverage 
containers), 2:13775 (FEA/D-76/405 ) 
BIBLIOGRAPHIES 
“oe of selected Rand publications (134 abstracts of 
reports, Rand memoranda, papers), 2:13716 
BIBLIS-A REACTOR/ATWS 
Recalculation of d ics tests at Biblis A, 2:13606 
BIBLIS-B REACTO CTOR LICENSING 
Public notice on the 4th partial nuclear license for Biblis nuclear 
er station, Block B, 2:13038 
BIG a tha ne pe mong co SAFETY SYSTEMS 
— of the Los Alamos Critical Experiments Facility. 
ava ume [I, 2:13412 (LA-6206( Vol.2)) 


BITUMINOUS COAL/OXIDATION / 


BIG TEN REACTOR/REACTOR CONTROL SYSTEMS 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 
BIG TEN REACTOR/REACTOR INSTRUMENTATION 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 
BI-GAS PROCESS/PILOT PLANTS 
BI-GAS pilot plant program. Annual report for the fiscal year 
1976, 2:12164 (FE-1207-P21) 
BILLITONITES 
See TEKTITES 
BINARY ALLOY SYSTEMS/MAGNETIZATION 
General relationship between concentration derivatives and 
correlation functions for alloys, 2:15311 
BINARY ALLOY SYSTEMS/NEUTRON TRANSPORT 
General relationship between concentration derivatives and 
correlation functions for alloys, 2:15311 
BINARY MIXTURES/CRITICAL TEMPERATURE 
Critical-temperature and coexistence-curve measurements in 
thick films, 2:14270 
BINARY STARS/COSMIC X-RAY SOURCES 
Why are there so few x-ray stars , 2:15001 (N-75-29971) 
BINARY STARS/DIMENSIONS 
The astrometric binary 4 Cas: photographically almost resolved, 
and its implications on the primordial helium abundance, 
2:14986 (N- 75-30956) 
BINARY STARS/STAR MODELS 
On the structure of contact binaries. I. The contact 
discontinuity, 2:14991 
BIOCHEMISTRY/RESEARCH PROGRAMS 
Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5195) 
BIOLOGICAL INDICATORS/PHYSIOLOGY 
Animal indicators of air pollution, 2:14720 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 
RELATIONSHIPS 
Studies relative to the radiosensitivity of man: based on 
pews, newt evaluations of therapeutic and accidental total- 
y irradiation. Final report, 2:14884 (N-75-32733) 
BIOLOGICAL VARIABILITY/INFORMATION THEORY 
Ecosystem approach, 2:14763 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also PLANTS 
BIOMASS/PRODUCTION 
Photovoltaics and biomass utilization, 2:13859 
BIOMASS/USES 
Photovoltaics and biomass utilization, 2:13859 
BIOMASS PLANTATIONS/COST 
Grown organic matter as a fuel raw material resource. Final 
report, 2:12694 (N-76-10569) 
BIOMEDICAL RADIOGRAPHY/RADIATION DOSES 
Nashville dental project: an educational approach for voluntary 
improvement of radiographic practice. Technical report, 
2:14892 (PB-246674) 
BIOSPHERE/RADIOACTIVITY 
‘Fallout tritium’ distribution in the environment, 2:14768 
BIOSYNTHESIS/BIOLOGICAL RADIATION 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
BIOSYNTHESIS/GENETIC CONTROL 
Transfer RNAs of yeast mitochondria, 2:14845 (CONF-760820- 


3) 
BISMUTH/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
BISMUTH 209 TARGET/TRITON REACTIONS 
Study of particle-pairing vibration multiplets in *""Bi, 2:15265 


BISMUTH 211 RGY LEVELS 
Study of particle-pairing vibration multiplets in *""Bi, 2:15265 
BITUMENS 


See also COAL TAR 
BITUMENS/IMPACT TESTS 
Study of the thermal and mechanical sensitivity of 
bitumen/oxygen salt mixtures, 2:12529 (KFK-tr-450) 
B NT EXTRACTION 
Recovery of bitumens by imbibition flooding (Use of liquid 
alkane as oe toe 


Study of the thermal and mechanical sensitivity of 
bitumen/oxygen salt mixtures, 2:12529 (KFK-tr-450) 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Western coal use in industrial boilers, 2:12292 
BITUMINOUS COAL/COMBUSTION 
Western coal use in industrial boilers, 2:12292 
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BITUMINOUS COAL/OXIDATION 
Cleaning coal with coal: coal humic acids for removal of acid, 
iron, heavy metals, and organic pollutants associated with use 
of coal as a fuel. Completion report, 2:12194 (PB-247313) 
BLACK HOLES/STAR ACCRETION 
Why are there so few x-ray stars , 2:15001 (N-75-29971) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOCH THEORY/VARIATIONAL METHODS 
a principle for the Bloch unified reaction theory, 
215279 
BLOOD PLATELETS/BIOSYNTHESIS 
Blood platelets and coagulation. Annual progress report, June 1, 
1975-May 31, 1976 ( tracer study of effects of 
thrombopoietin on platelet production in mice and rabbits), 
2:14866 (COO-3014-17) 
BLOWDOWN 
Recalculation of the experiment DWR-2R (BMFT) of the 
research project RS 16 using the programme LECK, 2:13595 
BLOWDOWN/COMPUTER CALCULATIONS 
Experiences of RELAP-3 for analysis of blowdown experiments 
in Japan, 2:13563 
Present status of the blowdown code BRUCH (PWR), 2:13561 
Results of a comparative calculation between BRUCH-D and 
RELAP-3 for a typical PWR, 2:13562 
BLOWDOWN/CRITICAL HEAT FLUX 
Occurrence of critical heat flux during blowdown with flow 
reversal (LWR), 2:13504 (ANL/RAS/LWR-76-1) 
BLOWDOWN/HEAT TRANSFER 
Technical support to the Nuclear Regulatory Commission for the 
boiling water reactor blowdown heat transfer program, 
2:13500 (ANCR-NUREG-1277) 
BLOWDOWN/HYDRODYNAMICS 
Improved momentum balance calculation in RELAP-3. 
Comments on the shortcomings of the nodal method in the 
hydrodynamics calculations, 2:13564 
BLOWDOWN/PRESSURE DROP 
Pressure patterns in blowdown experiments under PWR 
conditions in a reactor pressure vessel model, 2:13602 
Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident. Comparison 
between theoretical and experimental results, 2:13596 
BLOWDOWN/TRANSIENTS 
Blow-down activity performed at the Scalbatraio Center of the 
Pisa University: comparison between experimental results and 
RELAP-3 calculations, 2:13554 
NICKY - A computer programme for the analysis of blowdown 
transients of nuclear power reactors in an equilibrium 
approximation, 2:13557 
Thermal and stress analysis of a fuel rod. Final report, 2:13538 
(PB-243219) 
BLOWERS 
Gas-cooled nuclear reactor with a facility for the drive of 
coolant gas circulators (Patent), 2:13082 
BLOWERS/PERFORMANCE TESTING 
Experimental investigation on a one-step centripetal blower as a 
model of a blower to ventilate cooling towers, 2:12894 
BN-350 REACTOR 
Soviet power technology. III. To the future with fusion and 
breeder reactors, 2:15570 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BOILER FUEL 
Assessment of the capability of firing clean low BTU gases in 
existing coal, oil and gas-fired steam generators. Final report, 
2:12900 (PB-248328) 
BOILER FUEL/ENERGY CONSERVATION 
energy conservation contingency plan: emergency 
boiler combustion efficiency requirements. Economic impact 
analysis. Environmental impact assessment. Contingency plan 
No. 4, 2:13779 (FEA/H-76/433) 
BOILERS/DESIGN 
Tech ical ms of burning low-sulfur western coal. Final 
report, 2:12288 (PB-252650) 
BOILERS/ECONOMICS 
Seasonal performance and cost factors of oil or gas-fired boilers 
and furnaces, 2:13909 (BNL-50572) 
BOILERS/EFFICIENCY = 
energy conservation contingency plan: emergency 
boiler combention efficiency requirements. Boonen impact 
analysis. Environmental impact assessment. Contingency plan 
No. 4, 2:13779 (FEA/H-76/433) 
BOILERS/ENERGY CONSERVATION on 
energy conservation contingency plan: emergency 
boiler conbanien efficiency requirements. Bocuse terpast 
analysis. Environmental impact assessment. Contingency plan 
No. 4, 2:13779 (FEA/H-76/433) 
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BOILERS/FLUE GAS 
Evaluation of national boiler inventory. Final report, 14 Apr-10 
Oct 1975, 2:12936 (PB-248100) 
Guidelines for burner adjustments of commercial oil-fired 
boilers, 2:14527 (PB-251919) 
Oxides of nitrogen transformation while sampling combustion 
roducts containing carbon monoxide, 2:1402 
BOILERS/FUEL CONSUMPTION 
Seasonal performance and cost factors of oil or gas-fired boilers 
and furnaces, 2:13909 (BNL-50572) 
BOILERS/FUEL ECONOMY 
Guidelines for burner adjustments of commercial oil-fired 
boilers, 2:14527 (PB-251919) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONE MARROW CELLS/MITOTIC INDEX 
Cancer and Toxicol Section, 2:14909 (ORNL-5195) 


BONE TISSUES/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
BONE TISSUES/METABOLISM 
Bone cell collagenase, 2:14850 (UR-3490-884) 
BONES 


See SKELETON 
BOOKKEEPING 

See ACCOUNTING 
BORANES/MOLECULAR STRUCTURE 

Cobalt-boron clusters. Technical report, 2:14266 (AD-A- 
019419) 

BOREHOLES/DRILLING 

Advanced techniques for drilling 1 ,000-ft. small diameter 
horizontal holes in a coal seam. Volume 1. Final report, Jun 
1971-Oct 1972, 2:12258 (PB-249713) 

Advanced techniques for drilling | ,000-ft. small diameter 
horizontai holes in a coal seam. Volume 2. Survey system 
design and fabrication. Final report, 2:12259 (PB-249714) 

BOREHOLES/FLUID FLOW 

Methods for determining velocities and flow rates of fluids 

flowing in well bores (Patent), 2:14599 
BORON/METALLURGICAL EFFECTS 
Boron-containing steel having superior hot workability for use in 
the nuclear reactors (Patent), 2:14107 
BORON 14/BETA-MINUS DECAY 
The particle-hole interaction and the beta decay of “B, 2:15229 
BORON 14/PARTICLE-HOLE MODEL 
The particle-hole interaction and the beta decay of '*B, 2:15229 
BORON CARBIDES/CHEMICAL PREPARATION 

Manufacture of coated boron-carbon particles for use as 

absorbers for the THTR, 2:14233 
BORON CARBIDES/SINTERING 

Ceramic sintering. Final technical report, 1 Apr 1974-30 Jun 
1975, 2:14228 (AD-A-014480) 

BORON CARBIDES/THERMODYNAMIC PROPERTIES 

Thermal conductivity and thermal behaviour of absorber 
materials for fast breeders, 2:13207 

BORSSELE REACTOR/REACTOR NOISE 

Measurements and analysis of ex-core neutron detector noise of 

the Borssele Reactor (PWR) at full power, 2:13044 
BOTTOMING CYCLES/EFFICIENCY 

Low-temperature thermodynamic bottoming cycles for fusion 

reactors, 2:15601 (LA-UR-76-2061) 
BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BRAIN/SCINTISCANNING 

Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 

BRAZIL/NATURAL ver sp ti ; : 

Cytogenetic investigation in a Brazilian ation living in an 
area of high a radioactivity, 2: 15806 

BRAZIL/SOLAR ENERGY 

Solar energy prospects for electric power generation in Brazil, 

2:12761 
BRAZIL/WIND POWER 
Evaluation and use of the wind energy in North East Brazil, 
2:12873 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS/DESIGN 

233) breeding and neutron multiplying blankets for fusion 
reactors, 2:15583 

Neutronic data consistency analysis for lithium blanket and 
shield design, 2:15577 (LA-UR-76-2092) 

Tokamak hybrid study (Blanket design evaluation), 2:15578 
(PPPL-1284) 
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Tritium containment and blanket design challenges for a 1 GWe 
mirror fusion central power station, 2:15602 (UCRL-77968) 
BREEDING BLANKETS/NEUTRON FLUX 
Neutronic and photonic studies on fusion reactor blankets with 
low lithium and tritium inventories, 2:15579 (RCN-236) 
BREEDING BLANKETS/NEUTRON REACTIONS 
Neutronic data consistency analysis for lithium blanket and 
shield design, 2:15577 (LA-UR-76-2092) 
BREEDING BLANKETS/TRITIUM RECOVERY 
Current CTR-related tritium handling studies at ORNL, 2:15599 
(CONF-760935-27) 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BROMINE/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
BROWNS FERRY-1 REACTOR/THERMAL EFFLUENTS 
wr oo tal parameters of the Tennessee River in Alabama. 
rmal stratification. Final report, 2:14815 (N-76-18698) 
snow” FERRY-2 REACTOR/THERMAL EFFLUENTS 
Environmental parameters of the Tennessee River in Alabama. 
1. Thermal stratification. Final report, 2:14815 (N-76-18698) 
BROWNS FERRY-3 REACTOR/ENVIRONMENTAL EFFECTS 
Environmental parameters of the Tennessee River in Alabama. 
1. Thermal stratification. Final report, 2:14815 (N-76-18698) 
BRUNSBUETTEL REACTOR/CONTAINMENT BUILDINGS 
Stresses in the KKB containment measured in the course of 
analytic and experimental investigations with transient loads, 
2:12965 (AED-Conf-75-576-001 ) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/BIBLIOGRAPHIES 
Nondestructive testing of pavements and pavement bases (a 
bibliography with abstracts). Report for 1964-Dec 1975, 
2:14508 (NTIS/PS-76/0062 ) 
BUILDING MATERIALS/QUALITY CONTROL 
Nondestructive testing of pavements and pavement bases (a 
bibliography with abstracts). Report for 1964-Dec 1975, 
2:14508 (NTIS/PS-76/0062 ) 
BUILDING MATERIALS/RADIOACTIVITY 
Radiation survey of dwellings in Cane Valley, Arizona and Utah, 
for use of uranium mill tailings. Final technical note, 2:14759 
(PB-245869) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/BLAST EFFECTS 
Hand calculator programs for weapons effects analyses: the 
physical vulnerability system, 2:14617 (UCRL-52103) 
Interim tests of the effects of long duration blast-type flows on 
fires in urban interiors and contents of emergency operatin 
centers (EOC). Final report, Nov 1974-Oct 1975, 2:15649 
(AD-A-023887) 
BUILDINGS/COMPUTER-AIDED DESIGN 
NECAP: NASA's energy-cost analysis program. Part 1. User's 
Manual. Final report, 2:13910 (N-76-10751) 
o> NASA's energy-cost analysis program. Part 2. 
ngineering Manual. Final report, 2:13911 (N-76-10752) 
BUILD NGS/CONSTRUCTION 
Energy use in the contract construction industry. Final report, 
2:13915 (PB-245422) 
Energy use in the contract construction industry. Appendix A. 
Study methodology, 2:13928 (PB-245423) 
BUILDINGS/COOLING 
NBSLD, computer - for heating and cooling loads in 
buildings. inal report, 2:13916 (PB-246184) 
BUILDINGS/DESIGN 
Exploring space conditioning with variable membranes. Report 
for 1 Jan 1974-30 Apr 1975, 2:13914 (PB-245137) 
BUILDINGS/ENERGY CONSERVATION 
Energy conservation in new building design. An impact 
assessment of ASHRAE standard 90-75, 2:13786 (PB-252639) 
BUILDINGS/ENERGY CONSUMPTION 
Federal energy management program. Fiscal year 1975. 
Quarterly report No. 2, Oct-Dec 1974, 2:13927 (PB-245183) 
NECAP: NASA's energy-cost analysis program. Part 1. User's 
Manual. Final report, 2:13910 (N-76-10751) 
NECAP: NASA's energy-cost analysis program. Part 2. 
Engineering Manual. Final report, 2:13911 (N-76-10752) 
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BUILDINGS/FIRE RESISTANCE 

Interim tests of the effects of long duration blast-type flows on 
fires in urban interiors and contents of emergency operating 
centers (EOC). Final report, Nov 1974-Oct 1975, 2:15649 | 
(AD-A-023887) 

BUILDINGS/GEOTHERMAL SPACE HEATING 
Evaluation of geothermal activity in the Truckee Meadows, 
Washoe County, Nevada, 2:12824 (PB-247297) 
BUILDINGS/HEAT LOSSES 
Estimation of target degree-day densities for buildings, 2:13919 
BUILDINGS/HEATING 

Fuel selection study Tie Fort Leonard Wood, Missouri. Volume 

2. Final report, 2:13920 (AD-A-014952) 
BUILDINGS/SOLAR AIR CONDITIONING 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

Solar-powered Rankine-cycle heat pump system, 2:12796 

BUILDINGS/SOLAR HEATING 

Thermic controls to regulate oie heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 

BUILDINGS/SOLAR SPACE HEATING 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

Solar-powered Rankine-cycle heat pump system, 2:12796 

Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 

BUILDINGS/SOLAR WATER HEATERS 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

BUILDINGS/SPACE HEATING 

NBSLD, computer program for heating and cooling loads in 
buildings. Final report, 2:13916 (PB-246184) 

Seasonal performance and cost factors of oil or gas-fired boilers 
and furnaces, 2:13909 (BNL-50572) 

BUILDINGS/TOTAL ENERGY SYSTEMS 
Total energy systems for buildings (citations from the NTIS Data 
Base). Report for 1964-Feb 1976 (46 citations), 2:13912 
(NTIS/PS-76/0274) 
Total energy systems for buildings (citations from the 
Engineering Index Data Base). Report for 1964-Feb 1976 (55 
citations), 2:13913 (NTIS/PS-76/0275) 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNKER OILS 

See RESIDUAL FUELS 
BUOYS/POWER SUPPLIES 

An inquiry into the feasibility of using ocean surface wave 
energy to power an oceanographic data collection buoy. Final 
report, 2:12865 (AD-A-023005 ) 

BURNERS/EXHAUST GASES 

Oxides of nitrogen transformation while sampling combustion 

products containing carbon monoxide, 2:14023 
BURNUP/COMPUTER CALCULATIONS 

Neutronic depletion benchmark problems, 2:13372 (DP-MS-76- 

2 


) 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BUSES/AERODYNAMICS 
Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Re ~ oy for 1964-Feb 1976 (33 citations), 2:13999 
aaa 
BUSES/DES 
Transbus subhic testing and evaluation program. Final report, 
2:14001 (PB-25 1882) 
BUSES/FUEL CONSUMPTION 
Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Report for 1964-Feb 1976 (33 citations), 2:13999 
(NTIS/PS-76/0283) 
BUSES/FUEL ECONOMY - 
Effect of variation of speed limits on intercity bus fuel 
consumption, coach and driver utilization, and corporate 
a Final report, Dec 1973-Jul 1974, 2:13961 (PB- 


BUSES/PERFORMANCE TESTING 
Transbus public testing and evaluation program. Final report, 
2:14001 (PB-25 1882) 
BWR TYPE REACTORS 
See also BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
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BRUNSBUETTEL REACTOR 
FUKUSHIMA-I REACTOR 
LINGEN REACTOR 
NINE MILE POINT-I1 REACTOR 
OKG-2 REACTOR 
PILGRIM-1 REACTOR 
PILGRIM-2 REACTOR 
PILGRIM-3 REACTOR 
RWE-BAYERNWERK REACTOR 
SHIMANE-I REACTOR 
VAK REACTOR 
VK-50 REACTOR 
WUERGASSEN REACTOR 
— ion and elimination in light-water reactors, 
71361 
BWR TYPE REACTORS/ACOUSTIC MONITORING 

Acoustic monitoring system for PWRs and BWRs - design and 

operational experience, 2:13003 
BWR TYPE REA RS/ACTIVITY LEVELS 

Radioiodine source and other radionuclide effluent 
measurements at nuclear power plants. Progress report, 
2:12974 (PB-251443) " ik 

BWR TYPE REACTORS/AFTER-HEAT 
bigs my determination of the decay heat of a LWR core, 
BWR TYPE REACTORS/AFTER-HEAT REMOVAL 

After heat from fission products, 2:13568 

Evaluation of fission product after-heat. Quarterly report 
January 1, 1976-March 31, 1976, 2:13529 (NUREG-0018- 3) 

BWR TYPE REACTORS/BLOWDOWN 

Occurrence of critical heat flux during blowdown with flow 
reversal, 2:13504 (ANL/RAS/LWR-76-1) 

Technical support to the Nuclear Regulatory Commission for the 
boiling water reactor blowdown heat transfer program, 

2:13500 (ANCR-NUREG-1277) 
BWR TYPE REACTORS/CHEMICAL EFFLUENTS 

Chemical discharges and sanitary effluents sections in 
aaa impact statments for nuclear power plants, 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Device for restricting accidental overpressures in an enclosure, 
in particular in a nuclear reactor containment enclosure 
(Patent; PWR and BWR), 2:12980 

Improvement in devices for restricting accidental overpressures 
in an enclosure, in icular in a nuclear recctor containment 
structure (Patent; PWR and BWR), 2:12981 

Mark I containment evaluation short term program. Final report. 
Addendum 2. Loads and their eugteetien for torus support 
system evaluation, 2:13525 (NE 20988 (Add.2)) 

Mark I containment evaluation short term program. Final report. 
Addendum 3. Vent header and vent pipe impact loads, 
2:13526 (NEDC-20989( Add.3)) 

BWR TYPE REACTORS/CORE SPRAY SYSTEMS 

Spray cooling heat transfer phase I test results ENC: 8 x 8 BWR 
fuel, 60 and 63 active rods. Interim report, 2:13577 (XN-75- 
36(NP)-A and Suppl.1) 

BWR TYPE REACTORS/DRYOUT 
Boiling crisis: experimental study, 2:13646 
BWR TYPE REACTORS/ECCS 

An analysis of rewetting of a nuclear fuel rod in water reactor 
emergency core cooling, 2:13580 

Influence of the USAEC Final Acceptance Criteria (FAC) on 
the analysis of loss-of-coolant accidents, 2:13604 

BWR TYPE REACTORS/FAILED ELEMENT DETECTION 
The search for faulty fuel elements in the case of reactor 
operation, and after switch-off, 2:13037 
BWR TYPE REACTORS/FIRE PREVENTION 
Fire protection princi in the BWR 75, 2:13004 
BWR REACTORS/FUEL ASSEMBLIES 
BWR/4 and BWR/S fuel design, 2:12968 (NEDO-20944) 
ey on local power peaking in BWR type fuel assembly, 
712994 


BWR TYPE REACTORS/FUEL CANS 
ee tests on the swelling of Zircaloy fuel cans in the low- 
— of a loss-of-coolant accident, 2:13613 
ACTORS/FUEL CYCLE 
pe Base recycle methodology program, 2:12973 (PB-249622) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Nuclear-thermal-hydraulic characteristics of BWR fuel bundles, 
2:12992 
Parametric study of nuclear power plant input data for COBRA- 
IIIC computer code, 2:13013 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
On the material behaviour of Zircaloy cladding tubes in a loss- 
of-coolant accident, 2:13553 
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BWR TYPE REACTORS/FUEL ELEMENTS 
ey on local power peaking in BWR type fuel assembly, 


Fuel element for a light water reactor (Patent), 2:12977 
Irradiation swelling, creep and thermal-stress analysis of LWR 
fuel elements, computer code ISUNE-2, 2:12995 
Nuclear fuel element (Patent; PWR and BWR), 2:12987 
Phase analysis on simulated LWR fuel rods and its evaluation 
with the aid of constitution studies in the system uranium- 
zirconium-oxygen, 2:13001 
BWR TYPE REACTORS/FUEL RODS 
An analysis of rewetting of a nuclear fuel rod in water reactor 
emergency core cooling, 2:13580 
Analytic treatment of the fuel element behaviour during LWR 
accidents, 2:13552 
Behaviour of LWR fuel rods during serious reactor accidents. 
Results of an expert meeting, 2:13551 
Nuclear fuel element (Patent; BWR and PWR), 2:12988 
Power ramp tests IFA 407 on the operational behaviour of LWR 
fuel rods following rapid power increase, 2:13002 
BWR TYPE REACTORS/GASEOUS WASTES 
Airborne releases from BWR’s for environmental impact 
evaluations. Amendment 1, 2:12969 (NEDO-21159-1) 
BWR TYPE REACTORS/IN-VESSEL HEAT EXCHANGERS 
Heat exchanger of a boiling water reactor (Patent), 2:12976 
BWR TYPE CTORS OF COOLANT 
Analytic treatment of the fuel element behaviour during LWR 
accidents, 2:13552 
Behaviour of LWR fuel rods during serious reactor accidents. 
Results of an expert meeting, 2:13551 
Effects of a pipe rupture on the reactor internals in boiling-water 
reactors, 2:13616 
Mark I containment evaluation short term program. Final report. 
Addendum 2. Loads and their application for torus support 
system evaluation, 2:13525 (NEDC-20988(Add.2)) 
Quarterly progress report on fission product release from LWR 
fuel, April-June 1976, 2:13534 (ORNL/NUREG/TM-44) 
RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Supplement 1, RELAP4/MODS, Update 2, 
2:13545 (SRD-115-76(Suppl. 1)) 
Results of the flooding tests in two parallel BWR 7x7 bundles, 
2:13617 
Scope of the code development in JAERI for the LOCA-ECCS 
evaluation of light water reactors, 2:13565 
BWR TYPE REACTORS/MELTDOWN 
Assessment of properties for the LWR core meltdown 
programme, 2:13598 
Assessment of ay for the LWR core meltdown 


REACTORS/OFF-GAS SYSTEMS 
Separation of inert fission gases from off-gases from nuclear 
wer plants by low-temperature distillation, 2:12997 

BWR TYPE REACTORS/PERFORMANCE 

Development of nuclear power plants with thermal reactors. A 

rt on the Nuclex 75 at Basel, 2:13009 

BWR TYPE REACTORS/PIPES 

Pseudopassivity and corrosion resistance of pearlitic steel grades 


in lants, 2:13012 

WR TYPE CTORS/PRESSURE SUPPRESSION 

Dynamic loads on the KWU pressure suppression system in 
consideration of the pressure vessel behaviour, 2:13000 

Simulation of condensation vibrations with the computer model 
KSWING IV, 2:13610 

BWR TYPE REACTORS/PRESSURE VESSELS 

Appropriate nominal stresses for use with ASME Code pressure- 
loading stress indices for nozzles, 2:12971 (ORNL/Sub-2913- 
2 


) 
Compilation and comparative examination of existing guidelines 
- specifications for the design, fabrication, testing, and 
tion of steel pressure vessels for reactors. Final report. 
V ume 1, 2:12982 (GERRSR-21(Vol.1)) 
Compilation and comparative examination of existing guidelines 
-_ specifications for the design, fabrication, testing, and 
tion of steel pressure vessels for reactors. Final report. 
lume 2, 2: 12983. (GERRSR-21(Vol.2)) 
Congmahen and comparative examination of existing guidelines 
= specifications for the design, fabrication, testing, and 
tion of steel pressure vessels for reactors. Final report. 
ume 3, 2: 13242. (GERRSR-21(Vol.3)) 
ouaied integrity of water reactor pressure boundary 
te . Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7, 2:12970 (ORNL/NUREG-1) 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Nuclear reactor piping (Patent; BWR and PWR), 2:12989 
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Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 

BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 

code), 2:12975 (PB-251717) 
BWR TYPE REACTORS/REACTOR CHARGING MACHINES 

Reactor removable auxiliary cover for handling fuel-elements 
(Patent), 2:12979 

BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Application of linear optimal regulator technique to control of a 

nuclear reactor plant, 2:13422 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Irreversible pressure losses in two-phase flow systems, 2:12996 

Pseudopassivity and corrosion resistance of pearlitic steel grades 
in power plants, 2:13012 

BWR TYPE REACTORS/REACTOR CORES 
BWR/4 and BWR/S5 fuel design, 2:12968 (NEDO-20944) 
BWR TYPE REACTORS/REACTOR KINETICS 

Calculation of a pressurized-water reactor and a boiling-water 
reactor fuel rod cluster using the finite element method with 
first order triangular elements, 2:12966 (IKE-4-52e) 

Verification of the 3-dimensional reactor model by a comparison 
with recent measurements, 2:12999 

BWR TYPE REACTORS/REACTOR MATERIALS 
Corrosion problems in light water reactors, 2:13011 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Reactor scram experience for shutdown system reliability 

analysis, 2:13409 (CONF-761103-10) 
BWR TYPE REACTORS/REACTOR SAFETY 

Safety comparison of light water and fast reactors, 2:13643 

Sensitivity assessments in reactor safety analysis, 2:13493 (PB- 
251137) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13528 
(NTISUB/B-201 ) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13540 
(PB-247611) 

BWR TYPE REACTORS/SPENT FUELS 
BWR fuel recovery economics, 2:12967 (K-OP-207) 
BWR TYPE REACTORS/STEAM LINES 

Design and performance of General Electric boiling water 
reactor main steam line isolation valves, 2:13506 (APED- 
5750A) 

BWR TYPE REACTORS/STEAM SEPARATORS 
Experience with the “Na tracer technique in the determination 
of the steam moisture, 2:13006 
BWR TYPE REACTORS/STEAM TURBINES 
Sealing device for shafts (Patent), 2:12985 
BWR TYPE REACTORS/SUPERHEATERS 

Improvements in crossed-flow surface thermal exchanges using 
the vaporization heat of a heating fluid (PWR and BWR; 
patent), 2:12978 

Improvements in steam-cycle thermal power-stations (Patent), 
2:13026 

BWR TYPE REACTORS/TRANSIENTS 

Reactor physical aspects in accident and operational analysis of 
H,O-moderated power reactors, 2:13612 

RELAP-4, 2:13566 
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CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/CATALYTIC EFFECTS 
Bio-conversion of water hyacinths into methane gas. Part 1 
| ty of cadmium and nickel pollution), 2:12686 (N-75- 
) 
CADMIUM/CRYSTAL DEFECTS 
Atomic structure of defects in HCP metals, 2:14073 
CADMIUM/ELECTROPLATING 
Cadmium coatings containing dispersed nickel particles for the 
protection of high strength steels against corrosion, 2:14190 
(N-75-20546) 
CADMIUM 114 TARGET/OXYGEN 16 REACTIONS 
Decoupling effects in the light mass barium isotopes, 2:15255 
CADMIUM ALLOYS/PHASE TRANSFORMATIONS 
Study of massive transformations in metals and alloys. Final 
report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 


CADMIUM SULFIDE SOLAR CELLS/FILL FACTORS / 


CADMIUM IODIDES/ELECTRONIC STRUCTURE 

Electronic and <9 Ws properties of metal diiodides MI, 

( M=V, Cr, Mn, Fe, Co, Nee and Cd) from '°I Moessbauer 
ctroscopy, 2:14282 
CADI IUM IODIDES/MAGNETIC PROPERTIES 

Electronic and og ashe properties of metal diiodides MI, 
(M=V, Cr, Mn Co, Ni, or Cd) from '°I Moessbauer 
spectroscopy, 2:14282 

CADMIUM SELENIDE SOLAR CELLS 

Physics and technology of semiconducting materials and 
converters, 2:12740 (TT-74-58063) 

CADMIUM SELENIDE SOLAR CELLS/EFFICIENCY . 

Semiconductor-electrolyte photovoltaic energy converter. 
Quarterly progress report No. 2, J May-31 Jul 1975, 2:12732 
(PB-252313) 

CADMIUM SELENIDES/ELECTRICAL PROPERTIES 

Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, 1 Jul-30 
Sep 1975, 2:12737 (PB-252892) 

CADMIUM STANNATES/ELECTRICAL PROPERTIES 

Cadmium stannate selective optical films for solar ener, 
applications. Annual report, | Jan-31 Dec 1975, 2:12739 (PB- 
253007) 

CADMIUM STANNATES/OPTICAL PROPERTIES 

Cadmium stannate selective optical films for solar energy 
applications. Annual report, | Jan-31 Dec 1975, 2:12739 (PB- 
253007) 

CADMIUM SULFIDE SOLAR CELLS 

Physics and technology of semiconducting materials and 
converters, 2:12740 (TT-74-58063) 

CADMIUM SULFIDE SOLAR CELLS/COATINGS 

Cadmium stannate selective optical films for solar ener, 
applications. Annual report, 1 Jan-31 Dec 1975, 2:12739 (PB- 
253007) 

CADMIUM SULFIDE SOLAR CELLS/COST 

Direct solar energy conversion for large scale terrestrial use. 
Annual progress report, | Jan 1973-31 Dec 1973, 2:12725 
(PB-242732) 

Thin film solar cells for terrestrial applications. Quarterly 
progress report No. 2, 1 Oct-31 Dec 1975, 2:12734 (PB- 
252850) 

CADMIUM SULFIDE SOLAR CELLS/COVERINGS 

Thin film solar cells for terrestrial applications. Quarterly 
progress report No. 1, 1 Jul-30 Sep 1975, 2:12729 (PB- 
248817) 

CADMIUM SULFIDE SOLAR CELLS/CRYSTAL DEFECTS 

Sputter ion mass spectrometer analysis of — 
sulfide/cadmium sulfide solar cell samples. Technical memo, 
2:12714 (AD-A-022052) 

CADMIUM SULFIDE SOLAR CELLS/DESIGN 

Thin film solar cells for terrestrial applications. Quarterly 
progress report No. 3, | Jan-31 Mar 1975, 2:12735 (PB- 
252851) 

CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 

pap owe of thin film solar cells based on Cu,S and certain 
ternary ——- . Quarterly progress report, | Jan-31 Mar 
1975, 5.2: 12730 (PB-252294) 

Semiconductor-electrolyte photovoltaic energy converter. 
Quarterly progress report No. 2, | May-31 Jul 1975, 2:12732 
(PB-252313) 

CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 

PROPERTIES 

Applied research on II-VI compound materials for 
heterojunction solar cells. Semi-annual progress report, | Jan- 
30 Jun 1975, 2:12736 (PB-252891) 

Applied research on II-VI compound materials for 
heterojunction solar cells. Semi-annual progress report | Jul- 
31 Dec 1975, 2:12738 (PB-252893) 

Direct solar energy conversion for large scale terrestrial use. 
Annual progress report, | Jan 1973-31 Dec 1973, 2:12725 
(PB-242732) 

Direct solar energy conversion for large scale terrestrial use. The 
CdS/Cu,S heterojunction in steady state. Technical report, 
2:12727 (PB-246710) 

Investigation of thin film solar cells based on Cu,S and certain 
ternary compounds. Quarterly progress report, | Jan-31 Mar 
1975, 2:12730 (PB-252294) 

CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Direct solar energy conversion for large scale terrestrial use. 
Annual > on report, | Jan 1973-31 Dec 1973, 2:12725 
(PB-24273 

Thin film solar cells for terrestrial 


ications. Quarter! y 

progress report No. 1, | Jul-30 Sep 1975, 2:12729 (P 
248817) 

Thin film solar cells for terrestrial applications. Quarterly 


— report No. 2, 1 Oct-31 Dec 1975, 2:12734 (PB- 
52850) 
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CADMIUM SULFIDE SOLAR CELLS/FILL FACTORS 
Investigation of thin film solar cells based on Cu,S and certain 
ternary com . Quarterly progress report, | Jan-31 Mar 
1975, 2:12730 (PB-252294) 
CADMIUM SULFIDE SOLAR CELLS/OPTICAL PROPERTIES 
Applied research on II-VI compound materials for - 
heterojunction solar cells. Semi-annual progress report | Jul- 
31 Dec 1975, 2:12738 (PB-252893) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Thin film solar cells for terrestrial applications. Quarterly 
oy report No. 2, 1 Oct-31 Dec 1975, 2:12734 (PB- 
Thin film solar cells for terrestrial applications. Quarter! 
cy oy report No. 3, 1 Jan-31 Mar 1975, 2:12735 (PB- 


CADMIUM SULFIDE SOLAR CELLS/PHYSICAL 

PROPERTIES 

Direct solar energy conversion for large scale terrestrial use. 
Annual progress report, | Jan 1973-31 Dec 1973, 2:12725 
(PB-242732) 

CADMIUM SULFIDE SOLAR CELLS/PRODUCTION 

Thin film solar cells for terrestrial applications. Quarterl 
progress report No. 3, | Jan-31 Mar 1975, 2:12735 (PB- 
252851) 

CADMIUM SULFIDE SOLAR CELLS/THERMAL 

DEGRADATION 

Sputter ion mass spectrometer analysis of copper 
sulfide/cadmium sulfide solar cell samples. Technical memo, 
2:12714 (AD-A-022052) 

CADMIUM SULFIDES/DEPOSITION 

Thin film solar cells for terrestrial applications. Quarterly 

——_ report No. 2, 1 Oct-31 Dec 1975, 2:12734 (PB- 
) 
CADMIUM SULFIDES/ELECTRICAL PROPERTIES 

Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, 1 Jul-30 
Sep 1975, 2:12737 (PB-252892) 

CADMIUM TELLURIDE SOLAR CELLS 

Physics and technology of semiconducting materials and 
converters, 2:12740 (TT-74-58063) 

CADMIUM TELLURIDE SOLAR CELLS/EFFICIENCY 

Applied research on II-VI compound materials for 
heterojunction solar cells. Semi-annual progress report | Jul- 
31 Dec 1975, 2:12738 (PB-252893) 

Semiconductor-electrolyte photovoltaic energy converter. 
Quarterly progress report No. 2, 1 May-31 Jul 1975, 2:12732 
(PB-252313) 

CADMIUM TELLURIDES/OPTICAL PROPERTIES 

Ir window studies. Final report, 1 Sep 1974-31 Aug 1975, 
2:14438 (AD-A-022828) 

CADMIUM TELLURIDES/PHOTOVOLTAIC EFFECT 

Applied research on II-VI compound materials for 
heterojunction solar cells. Semi-annual progress report, | Jan- 
30 Jun 1975, 2:12736 (PB-252891) 

CALANDRIAS/MECHANICAL VIBRATIONS 

Flow induced vibrations of calandria and reactivity mechanism 

guide tubes in CANDU calandria, 2:13141 (INIS-mf-3 108/33) 
CALANDRIAS/STRESS ANALYSIS 

Analysis of composite tube sheets with a square array of holes. 
Part II, 2:13306 (INIS-mf-3 108/8) 

Analysis of composite tube sheets with a square array of holes 
under uniformly distributed load. Part 1., 2:13305 (INIS-mf- 
3108/7) 

CALCIUM/BIOLOGICAL EFFECTS 

Effect of hydrocortisone on cell morphology in C6 cells: the role 
of pe ateny in the inductive process (Cytochalasin B; 
— phosphate dehydrogenase), 2:14842 (UCLA-12- 
1095) 


CALCIUM/METABOLISM 
Nuclear techniques in animal production and health. 
Proceedings series. respec of an cer pees symposium 
on nuclear ues in an n and health, 
Vienna, Austria, February ie 1976, Part 14870 (STI/PUB-431) 
CALCIUM/MINERAL CYCLING 
Model of calcium-cycling in an east Tennessee Liriodendron 
forest: model structure, parameters and frequency response 
analysis, 2:14757 
CALCIUM/SEPARATION PROCESSES 
Improvements in or re 


Thermal history of rock dust 


particles in a gas flame preheat 
zone, 2:12230 (BM-RI-8135) 
ALCIUM TES/TH 


CARBONA ERMODYNAMIC PROPERTIES 
beng sy neal clea caaacaae 
zone, 2:12230 (BM-RI-8135) 
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CALCIUM FLUORIDES/MACHINING 

Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 

CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
tical absorption of "pega defects in NaMgF; and 
RbCaF, (Electrons), 2:14286 

CALCIUM FLUORIDES/REFRACTIVITY 

Thermal coefficient of refractive index of polycrystalline ZNSE, 
BaF, oe _— in the visible and near infrared, 2:14274 (AD- 
A-019526) 

CALCIUM FLUORIDES/SELF-DIFFUSION 

Particle motions in superionic —— 2:15310 
CALCIUM OXIDES/D) LUTIO 

Dissolution process for 210, U0,.Ca0 fuels (Patent), 2:12506 
CALCIUM TUNGSTATES/VISIBLE SPECTRA 

Optical spectra and analysis of Pr** in CaWO,. Technical report 
(25 and 85 K, 1.0 at. % Pr**), 2:15139 (AD-A-020721) 

CALIFORNIA/AIR QUALITY 

Development of an air pollution model for the San Francisco 
Bay Area. Final report to the National Science Foundation. 
Volume 2. Appendixes, 2:14714 (UCRL-51920( Vol.2)) 

CALIFORNIA/GEOLOGIC FAULTS 

Thermal regimes and regional metamorphism in the vicinity of 

overthrust faults: an example of shear heating and inverted 
metamorphic zonation from southern California, 2:14956 
CALIFORNIA/GEOLOGICAL SURVEYS 

Sampling procedures and catalogue of samples for eight 
boreholes at Clear Lake, Lake County, California (14 to 113 
meters deep), 2:12832 (USGS-OFR-76-157) 

CALIFORNIA/GEOTHERMAL ENERGY 

Geothermal energy in California: status report, 2:12825 (JPL- 
5040-25(Rev.A )(App.)) 

Geothermal resource development process, 2:12854 (JPL-5040- 
25(Rev.A)(App.)) 

Present plans for utilization of geothermal energy, 2:12827 
(JPL-5040-25(Rev.A)(App.)) 

CALIFORNIA/GEOTHERMAL EXPLORATION 

Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole 
(6,000 feet test well), 2:12853 (USGS-OFR-76-88) 

Telluric profile data, and traverse location map for the 
Randsburg Known Geothermal Resource Area, California, 
2:12845 (USGS-OFR-76-315) 

CALIFORNIA/GEOTHERMAL FIELDS 

Audio-magneotelluric data log, and station location map for the 
Randsburg Known Geothermal Resource Area, California, 
2:12844 (USGS-OFR- 76-309) 

Telluric profile data, and traverse location map for the 
Randsburg Known Geothermal Resource Area, California, 
2:12845 (USGS-OFR-76-315) 

CALIFORNIA/GEOTHERMAL RESOURCES 

California’s geothermal resource base, 2:12826 (JPL-5040- 
25(Rev.A)(App.)) 

Geothermal energy in California: status report, 2:12825 (JPL- 
5040-25(Rev.A )(App.)) 

Regional development status, 2:12828 (JPL-5040- 
25(Rev.A)(App.)) 

CALIFORNIA/GEOTHERMAL WELLS 

Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole 
(6,000 feet test well), 2:12853 (USGS-OFR-76-88) 

CALIFORNIA/KGRA 
Appendix C: KGRA — 2:12830 (JPL-5040- 


25(Rev.A)( App.) 

ALIFORNIA/MAGNETOTELLURIC SURVEYS 
Audio-magneotelluric data log, and station location map for the 
Randsburg Known Geothermal Resource Area, California, 
2:12844 (USGS-OFR-76-309) 

Telluric profile data, and traverse location map for the 

Known Geothermal Resource Area, California, 
2:12845 (USGS-OFR-76-315) 
ae Jone vos yer me po a - 
The regimes regional metamorphism in vicinity 0! 
overthrust faults: an example of shear heating and inverted 
ee zonation from southern California, 2:14956 
CA ATURAL GAS 
Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND-76-5651) 
CALIFORNIA/WATER POLLUTION 
Barium in southern California coastal waters: a potential 
indicator of marine drilling contamination, 2:14803 
“Eauipment an ‘techniques for remote fabrication and calib 
it and ton me ey lor remote bration 
"7 Bene (CONE all, high intensity **Cf neutron sources, 
12 CONF-761 101-9) 
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Integrity of *5*Cf neutron sources after long-term service in 
normal and elevated temperature environments, 2:12644 (DP- 
MS-75-90) 

CALIFORNIUM 252/RADIATION HAZARDS 

Safety ee of doubly encapsulated **Cf medical sources, 

Model TALC-PC, 2: 14895 (SRL-76004) 
CALIFORNIUM 252/TRANSPORT 

Safety analysis of doubly encapsulated **Cf medical sources, 

Model TALC-PC, 2:14895 (SRL-76004) 
CALORIMETERS/ANALOG SYSTEMS 
Analytical model for a fast-response calorimeter: with 
applications (For nuclear fuel assay), 2:12595 

CALORIMETERS/DESIGN 

Calorimetry of large solar concentrators, 2:12708 
CALORIMETERS/EQUILIBRIUM 

Prediction of calorimeter equilibrium, 2:12596 
CALORIMETERS/PERFORMANCE TESTING 

Calorimetry of large solar concentrators, 2:12708 
CANADA/ENERGY SUPPLIES 

Crude supply alternatives for the Northern Tier States. Volume 
Il. Technical report, 2:12389 (FEA/G-76/359) 

CANADA/GOVERNMENT POLICIES 

Changing scene for uranium in Canada, 2:12583 

Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 

Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2:12389 (FEA/G-76/359) 

Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 

CANADA/NUCLEAR INDUSTRY 
Changing scene for uranium in Canada, 2:12583 
CANADA/RESERVES 

Canada’s part in providing the Federal Republic of Germany 

with nuclear fuels, 2:12514 
CANADA/URANIUM RESERVES 

Uranium in Canada: distribution, discovery, and measurement, 

2:13767 
CANADA/WIND POWER PLANTS 
Experimental 200 kW vertical axis wind turbine for the 
Magdalen Islands, 2:12885 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/CALANDRIAS 
Flow induced vibrations of calandria and reactivity mechanism 
guide tubes in CANDU calandria, 2:13141 (INIS-mf-3 108/33) 
CANDU TYPE REACTORS/DISTRICT HEATING 
Nuclear power for district heating, 2:13122 (AECL-5117) 
CANDU TYPE REACTORS/FUEL CYCLE 

Prospects for self-sufficient equilibrium thorium cycles in 

CANDU reactors, 2:13123 (AECL-5501) 
CANDU TYPE REACTORS/FUEL ELEMENTS 

Simulation of nuclear fuel sheath deformation following fuel 

power transients, 2:14218 
CANDU TYPE REACTORS/PRESSURE TUBES 

Creep analysis of CANDU pressure tube, 2:13140 (INIS-mf- 
3108/28) 

CANDU TYPE REACTORS/REACTOR COMPONENTS 

Experimental stress analysis : an aid to design concessions, 
2:13136 (INIS-mf-3 108/19) 

CANDU TYPE REACTORS/SEISMIC EFFECTS 

Classification and allowable stresses for CANDU type nuclear 

plant, 2:13143 (INIS-mf-3 108/38) 
CANDU TYPE REACTORS/WASTE HEAT 
An assessment of the utilization of waste heat in greenhouses, 
2:13121 (AECL-5109) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPSULES/DESIGN 
High temperature radioisotope capsule (Patent), 2:12661 
CARBON 
See also DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
CARBON/CHEMICAL REACTION YIELD 
Investigation of liquid fueled turbulent diffusion flames, 2:12691 
CARBON/COSMOCHEMISTRY 

Interstellar isoto —s ratios, stellar mass losses and galactic 

evolution, 2:1 
CARBON/ION COLLISIONS 

Measurement of x-ray cross sections relevant to a scanning ion 

microscope. Final report, 2:15132 (AD-A-017020) 
CARBON/NEUTRON REACTIONS 

Differential elastic and inelastic scattering of 9- to 15-MeV 

neutrons from carbon, 2:15228 


CARBON MONOXIDE/ADSORPTION / 


CARBON 12 REACTIONS/COMPOUND-NUCLEUS 
I 


REACTIONS 
Continuum y-ray emission and angular-momentum dissipation in 
the de-excitation of *°K and Se, 2:15244 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Analysis of '*C+'*C scattering and the depth of the real potential 
(35 to 63 MeV), 2:15232 
CARBON 12 REACTIONS/FUSION REACTIONS 
High-spin states in *®Ni, 2:15250 
CARBON 12 REACTIONS/HARTREE-FOCK METHOD 
Dynamics of '*C + "C in a realistic time-dependent Hartree- 
Fock model, 2:15230 
CARBON 12 REACTIONS/HIGH SPIN STATES 
Decoupling effects in the light mass barium isot 
CARBON 12 REACTIONS/INELASTIC SCATTE 
A microscopic description of inelastic '*C scattering from **Pb, 
2:15266 
CARBON 12 REACTIONS/STRIPPING 
Decoupling effects in the light mass barium isotopes, 2:15255 
Decoupling effects in the light mass barium isotopes, 2:15255 
CARBON 12 TARGET/ANTIPROTON REACTIONS 
Limits on production of charmed particles by antiprotons and 
pions, 2:15187 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Analysis of '*C+!*C scattering and the depth of the real potential 
(35 to 63 MeV), 2:15232 
Dynamics of '*C + "C in a realistic time-dependent Hartree- 
Fock model, 2:15230 
CARBON 12 TARGET/PION MINUS REACTIONS 
Limits on production of charmed particles by antiprotons and 
pions, 2:15187 
CARBON 14/SCINTILLATION COUNTING 
Analysis of carbon-14 and tritium in reactor stack gas, 2:14300 
(PB-248286) 
CARBON DIOXIDE/CHEMISORPTION 
Adsorption of carbon dioxide on uranium and plutonium oxides, 
2:14337 
CARBON DIOXIDE/ELECTRON-MOLECULE COLLISIONS 
Theory of low-energy electron-molecule collision physics in the 
coupled-channel method and application to e-CO, scattering 
(0.01 to 10 eV, potentials, partial waves), 2:15152 (LA-6328- 


s, 2:15255 
NG 


T) 
CARBON DIOXIDE/ENERGY-LEVEL TRANSITIONS 
Saturable absorption and rotational relaxation in CO,, 2:15130 
CARBON DIOXIDE LASERS/EFFICIENCY 
Short-pulse CO, laser: relation between electric discharge 
parameters and efficiency, 2:14470 
CARBON DIOXIDE LASERS/ENERGY SPECTRA 
Influence of active medium parameters on output energy of an 
electric-discharge CO, laser, 2:14479 
CARBON DIOXIDE LASERS/GAIN 
Gain uniformity in large-aperture electron-beam-stabilized CO, 
amplifiers, 2:14456 (LA-6493-MS) 
CARBON DIOXIDE LASERS/MATHEMATICAL MODELS 
EDL performance model. Part III. Analysis of closed cycle 
electron-beam sustained CO2 EDL with air contaminant. 
Technial report, 16 Jul 1975-10 May 1976, 2:14450 (AD-A- 
025404) 
CARBON DIOXIDE LASERS/NOZZLES 
Design and fabrication of a fine orifice injector. Final technical 
report Jan 1973-Jun 1974, 2:14403 (AD-A-024219) 
CARBON DIOXIDE LASERS/PHYSICAL PROPERTIES 
EDL performance model. Part I. Theory and user's guide. Final 
report, 13 Sep 1974-30 Jun 1975, 2:14413 (AD-A-014355) 
CARBON DIOXIDE LASERS/POWER 
Influence of active medium parameters on output energy of an 
electric-discharge CO, laser, 2:14479 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
ARPA-NRL laser program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | January 
1974-30 June 1974. Memorandum report, 2:14411 (AD-A- 
013215) 
DARPA-NRL laser program: semiannual technical report to 
Defense Advanced Research Projects Agency. Interim report, 
1 Jan 1975-30 Jun 1975, 2:14433 (AD-A-021780) 
CARBON DIOXIDE LASERS/TUNING 
Tunable far-infrared and submillimeter sources. Final technical 
report, 2:14434 (AD-A-021995) 
CARBON IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions, 2:15162 
CARBON IONS/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
CARBON MONOXIDE/ABSORPTION S 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Ng, 2:15168 





CARBON MONOXIDE/ADSORPTION / 


CARBON age por ana cepa 
Feasibility of carbon monoxide from producer gas. 
Final report, ti9 4-Aug 1975, 2: aoe 1 (b.245653) 
CARBON MONOXIDE/ATO -MOLECU 
Vibration-translation energy transfer in scomnebe ll 
molecules. 2. The vibrational quantum number dependence, 
2:15154 (N-75-28858) 
CARBON MONOXIDE/CHEMICAL REACTION YIELD 
Comparative combustion characteristics of petroleum and shale 
oil base diesel fuel marine (Hydrocarbon, CO, and nitrogen 
oxide emissions), 2:12431 
Observations on the combustion of oil shale in a fluidized bed 
(Effects of particle size on weight loss; hydrocarbon, CO, and 
nitric oxide products), 2:12422 
CARBON MONOXIDE/CHEMISORPTION 
Orientation of CO on Pt(111) and Ni{111) surfaces from angle- 
resolved photoemission, 2:14271 
CARBON MONOXIDE/COSMOCHEMISTRY 
CO: dust in the rho iuchi complex, 2:15056 
CARBON MONOXIDE/MICROWAVE RADIATION 
Galactic distribution of molecules (a CO survey), 2:15041 
CARBON MONOXIDE/MICROWAVE SPECTRA 
CO: dust in the rho Ophiuchi complex, 2:15056 
CARBON MONOXIDE/MONITORING 
Digital simulation of diesel exhaust contamination of mine 
ventilation systems. Final report, 1973-1974, 2:12299 (PB- 
246299) 
CARBON MONOXIDE/PHOTOIONIZATION 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Ng, 2:15168 
CARBON MONOXIDE/SEPARATION PROCESSES 
Feasibility of separating carbon monoxide from producer gas. 
Final report, Oct 1974-Aug 1975, 2:12171 (PB-245653) 
CARBON ONOXIDE/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
CARBON MONOXIDE LASERS/MATHEMATICAL MODELS 
Supersonic CO electric-discharge lasers. Semiannual progress 
report, | May-31 Oct 1975, 2:14458 (N-76-11422) 
CARBON MONOXIDE LASERS/PERFORMANCE TESTING 
Supersonic CO electric-discharge lasers. Semiannual progress 
report, | May-31 Oct 1975, 2:14458 (N-76-11422) 
CARBON MONOXIDE LASERS/REACTION KINETICS 


Co laser. Final technical report, 1 Nov 1971-30 Jun 1975, 
2:14426 (AD-A-020092) 
CARBON MONOXIDE LASERS/RESEARCH PROGRAMS 


ARPA-NRL laser program. Semiannual technical report to 
Defense Advanced —- Projects Agency, | January 
ee -30 June 1974. Memorandum report, 2:14411 (AD-A- 
013215) 

CARBONYLS/ENERGY TRANSFER 
Photoelectron spectra of carbonyls. Propellenes and 
propellanones, 2:14313 
CARBONYLS/EXCITED STATES 
ro spectra of carbonyls. Propellenes and 
llanones, 2:14313 
CARBO 'YLS/PHOTOELECTRON SPECTROSCOPY 
"ane spectra of carbonyls. Propellenes and 
lianones, 2:14313 
CARBO. YLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CHEMICAL PREPARATION 
el lignite into water-soluble organic acids (5 refs.), 
7121 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
CARCINOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Cancer and Toxi Section, 2:14909 (ORNL-5195) 
CARDIAC PACE RS/POWER SUPPLIES 

Electrical generator (Patent), 2:12660 

Microwatt thermoelectric generator (Patent), 2:12658 

Microwatt thermoelectric generator (Patent), 2:12659 

ARIBOU 


See DEER 
CAROLINA POWER AND LIGHT-2 REACTOR 
See ROBINSON-2 REACTOR 
CARPOOLING 
Ridesharing and the Knoxville commuter. Final report, 2:13933 
(PB-247146) 
CARPOOLING/EMERGENCY PLAN 
energy conservation contingency plan: emergency 
commuter parking management and c ing incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 
CASKS/DESIGN 
Design lead shielded casks for shipment of spent fuel from 
power reactors to reprocessing plant at Tarapur, 2:14406 
(INIS-mf-3 108/18) 
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CATALASE/INHIBITION 
a ntal expression of a catalase inhibitor in maize, 
CATALASE/RADIOSENSITIVITY EFFECTS 
Inactivation of biologically active dna by gamma ray induced 
superoxide radicals and their dismutation products singlet 
molecular oxygen and hydrogen peroxide, 2:14873 (N-75- 
33664) 
CATALYSIS 
Electron correlation in small metal clusters. Application of a 
pee of self-consistent electron pairs to the Be, system, 
CATALYSTS/CHEMICAL PREPARATION 
Desulphurization catalysts (Patent; 1-10% of iron group metal, 
5-25% of a Group VI A metal, and 0.1-10% rare earth on a 
refractory support), 2:12328 
CATALYSTS/EVALUATION 
New catalytic materials for the liquefaction of coal. Final report, 
2:12185 (PB-247618) 
CATALYSTS/REGENERATION 
Sulfur problems in the direct catalytic production of methane 
from coal-steam reactions (14 Refs.; catalysts consisting of 
alkate carbonate and Ni methanation catalyst), 2:1217 
CATALYSTS/SYNTHESIS 
Long-range materials research. Semiannual technical report, | 
Jun-31 Dec 1975, 2:14126 (AD-A-022116) 
CATALYTIC CONVERTERS/CATALYSTS 
Method for treatment of engine exhaust gases (Patent), 2:14024 
CATALYTIC CONVERTERS/CONTROL EQUIPMENT 
Controlled exhaust gas recirculation (Patent), 2:14027 
Secondary air flow rate control device for use in exhaust gas 
purifying device (Patent), 2:14028 
CATALYTIC CONVERTERS/DESIGN 
Catalyst converter (Patent), 2:14015 
Catalytic converter having pressurized-gas support means 
(Patent), 2:14013 
Catalytic treatment of exhaust gas responsive to engine 
temperature (Patent), 2:14016 
Catalytic converter for exhaust gases (Patent), 2:14021 
CATALYTIC CONVERTERS/EFFICIENCY 
Biologic effects of auto emissions. I. Exhaust from engine with 
and without catalytic converter, 2:14727 
CATALYTIC CONVERTERS/FABRICATION 
Catalytic converter for exhaust gases (Patent), 2:14021 
Device for loading catalyst particles into a reaction zone 
(Patent), 2:14014 
CATALYTIC CONVERTERS/USES 
Pre-engine converter, 2:14012 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Unstable resonator mirror misalignment measurements. Final 
report | Jul 1972-30 Jun 1975, 2:14428 (AD-A-021060) 
CAVITY RESONATORS/DESIGN 
High order beam mode resonator (Patent), 2:14488 
CAVITY RESONATORS/NUMERICAL SOLUTION 
Canonical formulation for analysing multi-element unstable 
resonators. Technical report, 2:14429 (AD-A-021095) 
CAVITY RESONATORS/PERFORMANCE 
High efficiency, unstable resonator, dye laser module. Final 
technical report, 2:14432 (AD-A-021513) 
CDC COMPUTERS/COMMUNICATIONS 
Access to the energy system network simulator (ESNS), via 
remote computer terminals (BNL CDC 7600/6600 computer 
facility), 2:13720 (BNL-21839) 
CELL CULTURES 
Stimulation of WI-38 cell cycle transit: effect of serum 
concentration and cell density, 2:14843 
CELL CYCLE/RADIOSENSITIVITY EFFECTS 
Mitotic effects of monochromatic ultraviolet radiation at 225, 
265, and 280 nm on eleven stages of the cell cycle of the 
g r neuroblast in culture. I. Overall retardation from 
the s' irradiated to nuclear membrane breakdown, 2:14919 
Mitotic effects of monochromatic ultraviolet radiation at 225, 
265, and 280 nm on eleven stages of the cell cycle of the 
g r neuroblast in culture. II. Changes in progression 
rate and cell sequence between the s' irradiated and 
nuclear membrane breakdown, 2:1492 
CELL FLOW SYSTEMS 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
Stimulation of WI-38 cell cycle ‘transit: effect of serum 
concentration and cell density, 2:14843 
CELL MEMBRANES/DNA 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a | characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998) 
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CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (BACTERIAL) 

See BACTERIA 
CELLS (PLANT) 

See PLANT CELLS 
CELLS (REACTOR) 

See REACTOR CELLS 


See also PORTLAND CEMENT 
CEMENTS/HARDENING 
Measurement and control of cement set times in waste 
solidification, 2:12526 (DP-1404) 
CEMENTS/LEACHING 
Leaching of radioactive nuclides from cement grouts (Method 
for measuring rate of leaching of Cs-137 from cement grouts), 
2:12558 (ORNL/MIT-194) 
CZMENTS/PRODUCTION 
Process of burning fuel slate to produce energy and cement 
clinker at the same time, 2:12434 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/ENERGY CONSERVATION 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
CENTRAL HEATING PLANTS/MATHEMATICAL MODELS 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
CENTRAL RECEIVERS/DESIGN 
Solar thermal power systems based on optical transmission. 
Technical report No. 1. Solar tower receiver study. Report for 
1 Jul-30 Dec 1974, 2:12766 (PB-253166) 
CENTRAL RECEIVERS/FABRICATION 
Solar thermal power systems based on optical transmission. 
Technical report No. 1. Solar tower receiver study. Report for 
1 Jul-30 Dec 1974, 2:12766 (PB-253166) 
CENTRAL RECEIVERS/HEAT TRANSFER 
Central station solar electric power using liquid metal heat 
t rt, 2:12768 
CENTRAL RECEIVERS/WINDOWS 
Windowed versus windowless solar energy cavity receivers, 
2:12769 
CENTRIFUGE ENRICHMENT PLANTS/SAFEGUARDS 
Safeguarding enriched uranium at a centrifuge enrichment plant, 
2:12618 
CEPHEIDS/PHOTOMETRY 
Research study of 8 Cephei variable stars using data from OAO- 
2. Final technical report, 1 May 1974-30 Apr 1975, 2:14983 
(N-75-25783) 
CERAMICS/BIBLIOGRAPHIES 
Soviet developments in high temperature ceramics No. 1, 
January-December 1975, 2:14227 (AD-A-021458) 
CERAMICS/FRACTURES 
Fracture of ceramics (a bibliograpy with abstracts). Report for 
1964-Jan 1976 (210 abstracts), 2:14238 (NTIS/PS-76/0198) 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Reduction in thermal conductivity of ceramics due to radiation 
damage, 2:15620 (LA-UR-76-2090) 
CERIUM/SPECIFIC HEAT 
——— of the heat capacity of single phase B-cerium, 
714180 
CERIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
CERIUM ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
CERN/RESEARCH PROGRAMS 
Daresbury 1975, 2:14530 (INIS-mf-3088) 
CESIUM/ATOM-MOLECULE COLLISIONS 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
CESIUM/DEPOSITION 
Cs deposition on HTR materials and the thermochemistry of Cs 
in HTR coolant loop, 2:13101 
CESIUM/DIFFUSION 
Interaction between cesium and graphite for use in the study of 
surface phenomena, 2:14172 
CESIUM/FORBIDDEN TRANSITIONS 
Neutral currents and parity breakdown in atomic transitions: 
three proposed experiments, 2:15156 (UCRL-51750(Rev.1)) 
CESIUM/PHOTON-ATOM COLLISIONS 
Neutral currents and parity breakdown in atomic transitions: 
three sees experiments, 2:15156 (UCRL-51750(Rev.1)) 
CESIUM COVERY 
Pu processing; fractionization; e ulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 


CHEMICAL ANALYSIS 


CESIUM 134/RADIOACTIVE WASTE PROCESSING 
Conversion of radioactive ferrecyanide compounds to immobile 
glasses (Patent), 2:12539 
CESIUM 137/ADSORPTION 
Mutual relationship between the swelling of bentonite and its 
ability to absorb radioactive cesium (100 to 800°C), 2:12532 
CESIUM 137/BODY BURDEN 
Test of a model for predicting the body burden of trace 
contaminants in aquatic consumers (Bluegill; cesium 137), 
2:14812 
CESIUM 137/DISTRIBUTION 
Radiocesium in native residents of Anaktuvuk Pass, Alaska, 
1970-1974, 2:14923 
CESIUM 137/ION EXCHANGE 
Decontamination of Savannah River Plant waste supernate 
(Removal of Cs-137, Sr-90, and Pu from waste supernate), 
2:12527 (DP-1436) 
CESIUM 137/LEACHING 
Leaching of radioactive nuclides from cement grouts (Method 
for measuring rate of leaching of Cs-137 from cement grouts), 
2:12558 (ORNL/MIT-194) 
CESIUM 137/RADIOACTIVE WASTE PROCESSING 
Conversion of radioactive ferrocyanide compounds to immobile 
glasses (Patent), 2:12539 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Cesium-137 activities in fish residing in thermal discharges to 
Lake Michigan, 2:14811 
Comparison of '*7Cs concentrations measured after in situ 
absorption with those determined by bulk water analyses or 
calculated from Sr analyses, 2:14785 
CESIUM 137/SPATIAL DISTRIBUTION 
Environmental gamma-ray measurements using in situ and core 
sampling techniques, 2:14764 
CESIUM 137/THERMAL DIFFUSION 
Transport and deposition of metals in sodium-stainless steel 
systems. V. An experiment on thermal diffusion of zinc, 
antimony and cesium in liquid sodium, 2:14170 
CESIUM IODIDES 
Role of cesium iodide on the development of fuel-cladding 
reactions, 2:12472 
CESIUM IODIDES/DEACTIVATION 
The growth of deactivated layers on CsI(Na) scintillating 
crystals, 2:14283 (N-75-30898 ) 
CHALCOGENIDES 
See also OXIDES 
SELENIDES 
SULFIDES 
CHALCOGENIDES/PHYSICAL PROPERTIES 
Transport and localized levels in amorphous binary 
chalcogenides. Final report, | Nov 1972-31 Oct 1975, 
2:14241 (AD-A-G022457) 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/SORPTIVE PROPERTIES 
Investigation of krypton and xenon absorption in commercial 
active charcoal specimens at low partial pressures, 2:12551 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
DEUTERONS 


IONS 
CHARGED PARTICLES/MICRODOSIMETRY 
Theory of RBE. Progress report, | January 1976-31 December 
1976, 2:14875 (C 1671-71) 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material 


media.) 
CHARGED-PARTICLE TRANSPORT/POLARIZATION 
Polarization induced in a solid by the passage of fast charged 
particles, 2:15293 
CHARGED-PARTICLE TRANSPORT THEORY/COHERENT 
RADIATION 
Coherent emission of characteristic lines on passage of charged 
icles through a single crystal, 2:15291 
CHARGED-PARTICLE NSPORT THEORY/X-RAY 
SPECTRA 


Coherent emission of characteristic lines on passage of charged 
particles through a single crystal, 2:15291 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES/PARTICLE PRODUCTION 
Limits on production of charmed particles by antiprotons and 
pions, 2:15187 
CHARS/PHYSICAL PROPERTIES 
Preparation of a coal conversion systems technical data book. 
ont ea October 31, 1974-April 30, 1976, 2:12165 (FE- 
1 1) 
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CHEMICAL ANALYSIS 
See also NONDESTRUCTIVE ANALYSIS 
NIOSH analytical methods for Set G, 2:14290 (PB-246150) 
CHEMICAL EFFLUENTS/MONITORING 
Neutron activation analysis at the Livermore l-type reactor 
for the environmental research Vrs 77 (Identification of 
trace element contaminants), 2:14715 (UCRL-52092) 
CHEMICAL EXPLOSIVES/CHEMICAL ANALYSIS 
Some analytical methods for explosives. Part V (Various forms 
of chromatography, photometry, serial extraction, and non- 
ueous titration), 2:14294 (UCRL-7873( Pt.5)) 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Effect of variation of THT, MeOH, and TNT concentrations 
from optimum on yield in the continuous HNS I synthesis 
Fe ser; Period covered: April-June 1976, 2:14603 (MHSMP- 
CHEMICAL EXPLOSIVES/FABRICATION 
Automated explosive pellet manufacturing using a PDP-14 
programmable controller, 2:14604 (MLM- 2375(OP)) 
CHEMICAL INDUSTRY/TECHNOLOGY TRANSFER 
Petroleum Division preprints, 2:12305 
CHEMICAL INDUSTRY/WASTE WATER 
Integrated power process model of water use and wastewater 
treatment in olefins production. Final report, 2:12359 (PB- 
244269) 
CHEMICAL LASERS/CHEMICAL REACTION KINETICS 
Combustion dynamic processes associated with advanced lasing 
systems. I. Kinetics and structure of the CS,/O, flame laser. 
Interim scientific report | Apr 1974-31 Mar 1975, 2:14423 
(AD-A-019535) 
CHEMICAL LASERS/DIAGNOSTIC TECHNIQUES 
High energy laser test support equipment beam diagnostic 
ray Final report, Aug 1974-Jul 1975, 2:14448 (AD-A- 
) 
CHEMICAL LASERS/EXCITATION 
Fluorine atom probe techniques for chemical lasers. Physical 
sciences research papers, 2:14424 (AD-A-019631) 
CHEMICAL LASERS/GAS GENERATORS 
Inorganic halogen oxidizer research. Annual report, | Jan-31 
Dec 1975, 2:14427 (AD-A-020482) 
CHEMICAL LASERS/LASER MATERIALS 
Ternary flame study of selected oxides for chemical laser 
potential. Final report, 2:14439 (AD-A-022857) 
CHEMICAL LASERS/OSCILLATORS 
Parametric oscillator: HF oscillator-amplifier pumped CdSe 
parametric oscillator tunable from 14.1 ym to 16.4 wm, 
2:14472 
CHEMICAL LASERS/PERFORMANCE 
HF/DF pulsed chemical laser device. Final report, 2:14436 (AD- 
A-022454) 
LAMP reaction models for analysis of chemical lasers. Technical 
report, 8 Jul 1974-30 Jun 1975, 2:14415 (AD-A-015071) 
CHEMICAL LASERS/RESEARCH PROGRAMS 
ARPA-NRL laser program. Semiannual technical report to 
Defense Advanced Research Projects Agency, | January 
1974-30 June 1974. Memorandum report, 2:14411 (AD-A- 
013215) 
DARPA-NRL laser program: semiannual technical report to 
Defense Advanced Research Projects Agency. Interim report, 
1 Jan 1975-30 Jun 1975, 2:14433 (AD-A-021780) 
CHEMICAL LASERS/SUPERSONIC FLOW 
Navier-Stokes solutions for chemical laser flows. Part I. Cold 
flows. Interim report, 2:14416 (AD-A-015935) 
CHEMICAL REACTION KINETICS/MATHEMATICAL 
MODELS 
Role of chemical kinetics in energy conservation. Final report, 
2:14309 (PB-248646) 
CHEMICAL REACTIONS 
See also DESULFURIZATION 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/CROSS SECTIONS 
Classical statistical theory for chemical reactions, 2:14288 
CHEMICAL REACTIONS/STATISTICAL MODELS 
Classical statistical theory for chemical reactions, 2:14288 
CHEMISTRY 
See also BIOCHEMISTRY 
NUCLEAR CHEMISTRY 
CHEMISTRY/MEETINGS 
167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry. Volume 19, No. 1. Conference 
held at Los Angeles, California, March 31-April 5, 1974, 
2:12404 
CHEMISTRY/RESEARCH PROGRAMS 
Chemical Technology Division annual prosre ss report for period 
ending March 31, 1976, 2:14335 (ORNL-5S172) 
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CHEMONUCLEAR REACTORS 

me photochemistry as — base of efficient use of 
ble-purpose reactors, 2:13267 

CHERENKOV COUNTERS/DESIGN 

Relativistic astrophysics. Semiannual report, | May-31 Oct 1975, 
2:14569 (N-76-16995) 

CHERENKOV COUNTERS/PERFORMANCE TESTING 

Relativistic ast: ics. Semiannual report, | May-31 Oct 1975, 


rophysics. 
2:14569 (N-76-16995) 
CHERENKOV COUNTERS/SPATIAL RESOLUTION 
An —— test of position resolution of a lead glass array, 


CHINA/MINERAL INDUSTRY ; 
The Peoples Republic of China. A new industrial power with a 
strong mineral base. Special pub., 1976, 2:13757 (PB-249135) 
CHIRAL SYMMETRY/S Y BREAKING 
Fermion-density phase transitions in models with continuous 
breaking of the gauge and chiral symmetry groups, 2:15210 
CHLORATES/IGNI N 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
CHLORATES/RADIATION ABSORPTION ANALYSIS 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(ADA 19273) 
CHLORINATED ALICYCLIC 
HYDROCARBONS/MONITORING 
Estimated future atmospheric concentrations of CCI,F 
(fluorocarbon-11) for various hypothetical tropospheric 
removal rates, 2:14729 
CHLORINATED ALICYCLIC 
HYDROCARBONS/PRODUCTION 
Estimated future atmospheric concentrations of CCI,F 
(fluorocarbon-11) for various hypothetical tropospheric 
removal rates, 2:14729 
CHLORINATED ALIPHATIC 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Stra ric concentrations of CCI,F in 1974, 2:14726 
CHLORINE/ATOM-ATOM COLLISIONS 
Impact-parameter dependence of Cea production in 
chlorine-argon collisions, 2:15160 
CHLORINE/ATOM-MOLECULE COLLISIONS 
Alkali-metal-halogen charge-exchange collisions, 2:15161 
CHLORINE 35 REACTIONS/DEEP INELASTIC SCATTERING 
Remarks on rotational-energy contributions to the kinetic 
energies of deep inelastic reaction products, 2:15235 
er E IONS/ION-ATOM COLLISIONS 
harge han esr ee of K x-ray production in nearly symmetric 
a: isions of highly ionized S and Cl ions in gases, 2:15159 
CHLOROPHYLL NERGY TRANSFER 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1976-December 31, 
1976, 2:14830 (ORO-4310-7) 
CHLOROPLASTS/AGING 
Biological solar energy conversion: approaches to overcome 
yield, stability and product limitations. Progress report no. |, | 
Apr-30 Sep 1975, 2:12757 (PB-252925) 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATOGRAPHY/ION EXCHANGE MATERIALS 
Radiolytic disintegration of chromatographic carrier materials by 
fission product solutions (For — end flows in fuel 
reprocessing), 2:12473 (AED-Conf-75-404-030) 
CHRO) M 5S0/ENERGY LEVELS 
Nucleer data sheets for A = 50, 2:15243 
CHROMIUM 50 TARGET/CARBON 12 REACTIONS 
High-spin states in *°Ni, 2:15250 
CHRO M ALLOYS 
See also CHROMIUM-NICKEL STEELS 
INCONEL ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STELLITE 
CHROMIUM ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 
~—_ of massive transformations in metals and alloys. Final 
rt, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
CHRO M ALLOYS/PHYSICAL RADIATION EFFECTS 
Swelling and microstrucutral changes in irradiated vanadium 
alloys, 2:14225 
CHROMIUM ALLOYS/TENSILE PROPERTIES 
Plastic deformation of u RMI 38644 (Ti-3.4 Al-8.3 V-5.8 
Cr-3.9 Zr-4.2 Mo), 2:14118 
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CHROMIUM ALLOYS/TRANSITION TEMPERATURE 
On the properties of amorphous vanadium alloys, 2:14147 
CHROMIUM IODIDES/ELECTRONIC STRUCTURE 
Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '°1 Moessbauer 
spectroscopy, 2:14282 
CHROMIUM IODIDES/MAGNETIC PROPERTIES 
Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '°I Moessbauer 
spectroscopy, 2:14282 
CHROMIUM ISOTOPES/ALPHA REACTIONS 
Systematics in back-angle alpha-particle scattering: Sc, Ti, V, 
and Cr isotopes, 2:15247 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Changes in the structural material of a Na coolant loop due to 
Na corrosion and material transport, 2:14194 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Interrelationships between creep life criteria for four nuclear 
structural materials, 2:13371 
CHROMIUM-MOLYBDENUM STEELS/PHYSICAL RADIATION 
EFFECTS 
Influence of low-temperature neutron irradiation on the 
mechanical properties of the ferritic steels 1.4914 and 1.4923, 
2:14212 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/CORROSION 
Materials and corrosion problems in aqueous solutions at high 
temperatures and pressures, 2:14196 
CHROMIUM-NICKEL STEELS/CORROSION PICKLING 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:14197 
CHROMIUM-NICKEL STEELS/INTERGRANULAR 
CORROSION 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:14197 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 
High-temperature strength of cladding and structural materials 
for fuel elements under neutron bombardment, 2:14200 
(AED-Conf-75-657-001 ) 
Influence of low-temperature neutron irradiation on the 
ae properties of the ferritic steels 1.4914 and 1.4923, 
714212 
CHROMIUM-NICKEL STEELS/STRESS CORROSION 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:14197 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Artificial and natural radionuclides in marine life, 2:14924 (PB- 
248358) 
Cytogenetic investigation in a Brazilian population living in an 
area of high natural radioactivity, 2:14896 
Non-thermal hazards of exposures to radio frequencies fields. 
Microwave studies. Final report, 1 Mar 1969-30 Nov 1974, 
2:14901 (AD-A-019359) 
CHROMOSOMES/CELL DIVISION 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998) 
CHROMOSOMES/GENETIC RADIATION EFFECTS 
Heterozygous effects of irradiated chromosomes on viability in 
Drosophila melanogaster (X radiation), 2:14918 
CHROMOSPHERE 
Cooperative studies of chromospheric structure and magnetic 
yng report 1 Oct 1972-30 Jun 1975, 2:15005 (AD-A- 
) 
CHUGOKU ELECTRIC POWER COMPANY REACTOR 
See SHIMANE-I REACTOR 
CHUGOKU-1 REACTOR 
See SHIMANE-1 REACTOR 
CISTRONS 
See GENES 
CLEAN AIR ACT/IMPLEMENTATION 
Air program policy statement: a status report and discussion of 
future program considerations involved in implementing the 
Clean Air Act. First Edition, 2:14742 (PB-253312) 
CLEO STELLARATOR/ION SOURCES 
Characteristics of the CLEO Tokamak ion source, 2:15137 


COAL/COMBUSTION / 


CLIMATES/OSCILLATIONS 

Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth's climate and glaciation 
durin t 10* to 10° years), 2:14647 (UCRL-Trans-11183) 

CLIMATES/VARIA TIONS 

Fluorocarbons and the environment. Report of federal task force 
on inadvertent modification of the stratosphere, 2:14662 (N- 
76-18700) 

Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth’s climate and glaciation 
during past 10* to 10° years), 2:14647 (UCRL-Trans-11183) 

CLINCH RIVER BREEDER REACTOR/DESIGN 

Clinch River Breeder Reactor Plant Project. 1975 technical 
progress report, 2:13157 (CRBRP-ARD-0134) 

CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 

FAILURE 

Critique of '’LMFBR fuel pin cladding transient performance 
capabilities: an analysis of FCTT data,’’ BNWL-2041, NRC-1, 
2:13164 (HEDL-TC-672) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

COMPONENTS 

Clinch River Breeder Reactor Plant. Technical review, Fall 
1976, 2:13158 (CRBRP-PMC-76-06) 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-52) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

PROTECTION SYSTEMS 

LMFBR Shutdown System Reliability Test Rig Program. 
Progress report for period ending May 1976, 2:13183 
(WARD-TP-3045-2) 

CLINCH RIVER BREEDER REACTOR/RHR SYSTEMS 

Analysis of the reliability of the shutdown heat removal system 
for the CRBR, 2:13179 (UCLA-ENG-7682) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE MHD GENERATORS/RESEARCH 

PROGRAMS 

MHD generator investigations. Annual report, | Jan-31 Dec 
1975 (Self-excited MHD generator and closed-cycle MHD 
generator), 2:13870 (AD-A-023417) 

CLUSTERS (STAR) 
See STAR CLUSTERS 
COAL 
See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

Beryllium emissions from a coal-fired power plant, 2:14722 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. Third 
Quarter, 1975, 2:15644 (PB-242760-03/SL) 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. 
Fourth quarter 1975 , 2:15645 (PB-242760-04/SL) 

COAL/BIBLIOGRAPHIES 
‘oal processing, production, and properties. A bibliography: 
citations, 2:12151 (TID-3349-S1P1) 

Coal processing, production, and properties. A bibliography: 
indexes, 2:12152 (TID-3349-S1 P2) 

COAL/BIOLOGICAL EFFECTS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
COAL/BY-PRODUCTS 

Process of burning fuel slate to produce energy and cement 

clinker at the same time, 2:12434 
COAL/CHEMICAL COMPOSITION 

Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 2:12195 (PB-252256) 

Clean coal combustion through coal blending, 2:12290 

COAL/CHEMICAL PROPERTIES 

Influence of the p rties of coals on their conversion into 

clean fuels (19 refs.), 2:12196 
COAL/CHEMICAL REACTIONS 

Sulfur problems in the direct catalytic production of methane 
from coal-steam reactions (14 Refs.; catalysts consisting of 
alkate carbonate and Ni methanation catalyst), 2:12178 

COAL/COMBUSTION 

Clean coal combustion through coal blending, 2:12290 

Low-sulfur coal obtained by chemical desulfurization followed 
by liquefaction (6 refs.), 2:12159 

Process of burning fuel slate to produce energy and cement 
clinker at the same time, 2:12434 

ae roblems of burning low-sulfur western coal. Final 
report, 2:12288 (PB-252650) 





COAL/COMBUSTION / 


Wind tunnel evaluation of J sew sizing instruments. Final task 
report (Fly ash from coal-fired power plant at concentrations 
corresponding to clean and dirty stack conditions), 2:12286 
(PB-251172) 

COAL/COMMINUTION 
Dust generation and comminution of coal. Report of 
investigations 1975, 2:12280 (PB-247324) 
COAL/CONSUMPTION RATES 
1975 survey of energy use in Wisconsin, 2:13795 (IES-65) 
COAL/DEASHING 

Dual temperature coal solvation process (Patent application), 
2:12188 (PB-230256) 

Solvent refined coal process including recycle of coal minerals 
(Patent application), 2:12189 (PB-230650) 

COAL/DEMAND FACTORS 

Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 

COAL/DESULFURIZATION 

Coal preparation. Energy program report, 2:12255 (PB-249053) 

Evaluation of pollution control in fossil fuel conversion 
processes. Coal treatment: Section 1. Meyers process. Final 
report, 2:12191 (PB-246311) 

Low-sulfur coal obtained by chemical desulfurization followed 
by liquefaction (6 refs.), 2:12159 

Low temperature processes for coal desulfurization, 2:12157 
(LBL-5216) 

COAL/ECONOMICS 

Assessment of potential for colloidal fuels. Technical report, 

2:12333 (AD-A-022082) 
COAL/ENVIRONMENTAL EFFECTS 

Data requirements for NO/sub x/ emission monitoring from 
fossil-fuel fired steam generators, 2:14725 

Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 

COAL/EXPLOSIONS 

Coal dust explosions and their suppression, 2:12276 (TT-73- 
54001) 

Effect of rock dust on explosibility of coal dust. Report of 
investigations, 2:12250 (PB-247223) 

COAL/FLAMES 

Thermal history of rock-dust particles in a gas flame preheat 

zone. Report of investigations 1976, 2:12287 (PB-252475) 
COAL/FLUIDIZED-BED COMBUSTION 

Fluidized bed combustion process evaluation. Phase II. 
Pressurized fluidized bed coal combustion development. Final 
report, Jun 1973-Dec 1974, on phase II, 2:12285 (PB- 
246116) 

So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 

COAL/GEOLOGY 

Influence of the properties of coals on their conversion into 

clean fuels (19 refs.), 2:12196 
COAL/GOVERNMENT POLICIES 

Western perspective on energy: a plea for rational energy 

planning, 2:13806 
COAL/HYDRAULIC TRANSPORT 

Feasibility of hydraulic transportation in underground coal 

mines. Open file report, 2:12278 (PB-244711) 
COAL/MARKET 

Feasibility of coal mine cooperatives: a preliminary report and 

analysis, 2:12294 (PB-24326) 
COAL/METAMORPHISM 

Influence of the properties of coals on their conversion into 

clean fuels (19 refs.), 2:12196 
COAL/PHYSICAL PROPERTIES 

Influence of the properties of coals on their conversion into 
clean fuels (19 refs.), 2:12196 

Preparation of a coal conversion systems technical data book. 
Final report, October 31, 1974-April 30, 1976, 2:12165 (FE- 
1730-21) 

COAL/SOLVENT EXTRACTION 

Dual temperature coal solvation process (Patent application), 
2:12188 (PB-230256) 

Solvent refined coal process includ —_ of coal minerals 
(Patent application), 2:12189 (PB SS 50) 

COAL/T! RANSPORT 

Coal future: coal transportation-unit trains - slurry 

esseann pipelines. Appendix F. Final report, 12: 12281 (PB- 


Feasibility of coal mine coo; —* a preliminary report and 


analysis, 2:12294 (PB-24326) 
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Unit train transportation of coal. Appendix E. Master's thesis 
(final), 2:12282 (PB-248846) 
COAL DEPOSITS/AERIAL PROSPECTING 
Comparison of Skylab and Landsat lineaments with joint 
orientations in north central Pennsylvania. Interim report, 
2:12224 (E-75-10391) 
COAL DEPOSITS/BOREHOLE LINKING 
Gas permeability of coal seams and selection of the method of 
making gas-permeable channels, 2:12176 (UCRL-Trans- 
11162) 
COAL DEPOSITS/EXPLORATION 
Combination of epithermal and inelastic neutron scattering 
methods to locate coal and oil-shale zones (Patent), 2:14598 
COAL DEPOSITS/FRACTURING 
Gas permeability of coal seams and selection of the method of 
making gas-permeable channels, 2:12176 (UCRL-Trans- 
11162) 
COAL DEPOSITS/STRATIGRAPHY 
Selected geologic factors affecting mining of the Pittsburgh 
coalbed. Report of investigations, 1975, 2:12263 (PB-249851) 
COAL FINES/COMBUSTION 
Laboratory studies of the combustion, inhibition, and quenching 
of coal dust-air mixtures, 2:12289 
Propagation of laminar pulverized coal-air flames, 2:12291 
COAL FUEL CELLS/PERFORMANCE 
Direct use of coal in a fuel cell: feasibility investigation. Final 
report, 26 Jun 1974-28 Feb 1975, 2:13898 (PB-245917) 
COAL GAS/MONITORING 
Continuous monitoring using tube bundles at the Joanne Mine 
fire, 2:12232 (BM-TPR-92) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
COED PROCESS 
HYGAS PROCESS 
SYNTHANE PROCESS 
Design considerations for low-Btu coal gasification (3 refs.), 
2:12162 (CONF-760435-5) 
Feasibility of separating carbon monoxide from producer gas. 
Final report, Oct 1974-Aug 1975, 2:12171 (PB-245653) 
Gasification of pulverized coal within swirling flows: an 
interpretive review, 2:12180 
Methanol production from coal. Section I, 2:12172 (PB-246201 ) 
Nuclear process heat. Improvement of the HTR reactor and use 
of nuclear process heat for coal gasification, 2:13098 
COAL GASIFICATION/AIR POLLUTION 
So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 
COAL GASIFICATION/BIBLIOGRAPHIES 
Research and development program for catalysis in coal 
conversion processes. Final report (More than 400 
references), 2:12170 (PB-242412) 
COAL GASIFICATION/BIOLOGICAL EFFECTS 
Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with oil shale 
and coal gasification technologies, January 1-June 30, 1976, 
2:14939 (LA-6506-PR) 
COAL GASIFICATION/BY-PRODUCTS 
Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 
COAL GASIFICATION/CATALYSIS 
Research and development program for catalysis in coal 
conversion processes. Final report (More than 400 
references), 2:12170 (PB-242412) 
COAL GASIFICATION/DATA 
Preparation of a coal conversion systems technical data book. 
Final report, October 31, 1974-April 30, 1976, 2:12165 (FE- 
1730-21) 
COAL GASIFICATION/ECONOMICS 
Coal gasification, 2:13823 
COAL GASIFICATION/EFFICIENCY 
Coal gasification, 2:13823 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Emissions from processes producing clean fuels. Final report, 
2:12154 (PB-247540) 
COAL GASIFICATION/EQUIPMENT 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
COAL GASIFICATION/MANUALS 
Preparation of a coal conversion systems technical data book. 
Final report, October 31, 1974-April 30, 1976, 2:12165 (FE- 
1730-21) 
COAL GASIFICATION/PILOT PLANTS 
Necessity of continuing coal gasification pilot plant programs, 
2:12167 (NP-21207) 
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COAL GASIFICATION/TECHNOLOGY TRANSFER 
RANN utilization experience. Case study No. 15. New 
techniques for gasifying coal, 2:12173 (PB-247259) 
COAL GASIFICATION PLANTS 
Test plant with He a cycle for coal gasification with nuclear 
process heat, 2:13100 
COAL GASIFICATION PLANTS/CORROSION RESISTANT 
ALLOYS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress a. January 1, 
1976-March 31, 1976, 2:12166 (FE-1784-15 
COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 
Coal gasification, 2:13823 
COAL GASIFICATION PLANTS/LEGISLATION 
Coal gasification, 2:13823 
COAL INDUSTRY/AIR POLLUTION 
Atmospheric pollution potential from fossil-fuel resource 
extraction, on-site ora. and transportation. Final report, 
Jan-Dec,1975, 2:12222 (PB-252649) 
COAL INDUSTRY/ECONOMICS 
Basic estimated capital investment and operating costs for coal 
strip mines, 2:12293 (BM-IC-8703) 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Northern Great Plains Resource Program: Surface Resources 
Work Group. Constraints, 2:12150 (PB-243154) 
COAL INDUSTRY/FORECASTING 
Soviet coal through 1980, 2:12275 
COAL INDUSTRY/GOVERNMENT POLICIES 
Northern Great Plains Resource Program: Surface Resources 
Work Group. Constraints, 2:12150 (PB-243154) 
COAL INDUSTRY/PLANNING 
Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 
COAL INDUSTRY/PRODUCTION 
Coal mine expansion study, 2:13821 (FEA/G-76/376) 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Northern Great Plains Resource Program: Socio-Economic and 
Cultural Aspects Work Group report, 2:12218 (PB-243156) 
Northern Great Plains Resource Program: Surface Resources 
Work Group. Constraints, 2:12150 (PB-243154) 
Western perspective on energy: a plea for rational energy 
planning, 2:13806 
COAL INDUSTRY/TAXES 
Socially optimal tax policy requirements for the coal industry, 
2:12303 (PB-246302) 
COAL INDUSTRY/WASTE MANAGEMENT 
Remote measurements of sulfur dioxide emitted from stationary 
sources, 2:14721 
COAL LIQUEFACTION 
See also COED PROCESS 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 2:12195 (PB-252256) 
COAL LIQUEFACTION/AIR POLLUTION 
So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 
COAL LIQUEFACTION/BIBLIOGRAPHIES 
Research and development program for catalysis in coal 
conversion processes. Final report (More than 400 
references), 2:12170 (PB-242412) 
COAL LIQUEFACTION/CATALYSIS 
Research and development program for catalysis in coal 
conversion processes. Final report (More than 400 
references), 2:12170 (PB-242412) 
COAL LIQUEFACTION/CATALYSTS 
New catalytic materials for the liquefaction of coal. Final report, 
2:12185 (PB-247618) 
COAL LIQUEFACTION/EFFICIENCY 
Evaluation of coal liquefaction efficiency based on various ranks 
(8 refs.), 2:12186 
COAL LIQUEFACTION/FEASIBILITY STUDIES 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
January 31, 1976-April 30, 1976, 2:12184 (FE-1754-3) 
COAL LIQUEFACTION PLANTS/REGIONAL ANALYSIS 
Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 
COAL LIQUEFACTION PLANTS/SOCIO-ECONOMIC 
FACTORS 


Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 
COAL LIQUIDS/DISTILLATION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
January 31, 1976-April 30, 1976, 2:12184 (FE-1754-3) 
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COAL LIQUIDS/FILTRATION 

Laboratory evaluation of precoat filtration parameters for the 

solvent refined coal process, 2:12187 
COAL LIQUIDS/HYDROGENATION 

Catalytic hydrogenation of coal-derived oo. Interim report, 

March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
COAL MINERS/HEALTH HAZARDS 
Coal mine dust respiratory protective devices. Final report, 
2:12296 (PB-244685 ) 
COAL MINERS/PLANNING 
Coal mine expansion study, 2:13821 (FEA/G-76/376) 
COAL MINES 

Methane emissions from an advancing coal mine section in the 
Pittsburgh coalbed. Report of investigations, 1976, 2:12274 
(PB-253011) 

COAL MINES/COMMUNICATIONS 

Technical services for mine communications research. Task A 
(T.o.1). Applicability of state-of-the-art voice bandwidth 
compression techniques for wireless mine communication. 

Fin a ape, May 1974-Jun 1975, 2:12262 (PB-249831) 
COAL MINES/COST 

Basic estimated capital investment and operating costs for coal 

strip mines, 2:12293 (BM-IC-8703) 
COAL MINES/DEGASSING 

Advanced techniques for drilling 1,000-ft. small diameter 
horizontal holes in a coal seam. Volume |. Final report, Jun 
1971-Oct 1972, 2:12258 (PB-249713) 

Advanced techniques for drilling 1,000-ft. small diameter 
horizontal holes in a coal seam. Volume 2. Survey system 
design and fabrication. Final report, 2:12259 (PB-249714) 

Methane gas content of the Mary Lee group of coalbeds, 
Jefferson, Tuscaloosa, and Walker Counties, Ala. Report of 
investigations, 2:12273 (PB-252325) 

COAL MINES/DUSTS 

Coal mine dust respiratory protective devices. Final report, 
2:12296 (PB-244685) 

Methods for sampling noncombustible content of coal mine dust. 
Research report, 2:12297 (PB-244776) 

Methods for sampling noncombustible content of coal mine dust, 
2:12227 (BM-RI-8050) 

Mine dust surveys for incombustible content. Final report Dec 
1972-Jan 1975, 2:12251 (PB-248215) 

Underground application of foam for suppression of respirable 
dust. Open file report, Jul 1973-May 1975, 2:12264 (PB- 
249861) 

COAL MINES/ECONOMICS 

Feasibility of coal mine cooperatives: a preliminary report and 
analysis, 2:12294 (PB-24326) 

COAL MINES/ENVIRONMENTAL EFFECTS 

Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 

Investigation of acid mine drainage effects on reservoir fishery 
populations. Final report, 1966-1967, 2:12223 (PB-252703) 

COAL MINES/EXPLOSIONS 

Methods for sampling noncombustible content of coal mine dust. 

Research report, 2:12297 (PB-244776) 
COAL MINES/FIRES 

Continuous monitoring using tube bundles at the Joanne Mine 
fire, 2:12232 (BM-TPR-92) 

Development of a fly ash-cement mine sealing system. Final 
report, 2:12267 (PB-250611) 

COAL MINES/FRACTURES 

Determining cleat orientation of deeper coalbeds from overlying 

coals, 2:12231 (BM-RI-8611) 
COAL MINES/GAS FLOW 

Determining cleat orientation of deeper coalbeds from overlying 

coals, 2:12231 (BM-RI-8611) 
COAL MINES/GEOLOGIC STRATA 

Determining cleat orientation of deeper coalbeds from overlying 

coals, 2:12231 (BM-RI-8611) 
COAL MINES/GEOLOGY 

Geologic investigations of underground coal mining problems, 
2:12226 (BM-RI-8022) 

COAL MINES/GROUND SUBSIDENCE 

Relationship between undergound mine water pools ans 
subsidence in the northeastern Pennsylvania anthracite fields. 
Final report, 25 Sep 1973-3 Apr 1975, 2:12235 (PB-242467) 

Subsidence monitoring in conjunction with underground mine 
flushin; vepe * ae report, 2:12268 (PB-250818) 

COAL MINES/HAZ 

Dust dispersal by e - induced airflow. Entrainment by 

airblast. Report of investigations 1976, 2:12300 (PB-253014) 
COAL MINES/LAND RECLAMATION 

Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 
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COAL MINES/POWER SYSTEMS 


Circuit breaker deve' ication. Phase '. Report 


nt and appli 
for 1972-1973, 2:12252 (PB-248310) 
COAL MINES/SAFETY 
Coal pa bn explosions and their suppression, 2:12276 (TT-73- 


) 
Effect of rock dust on explosibility of coal dust. Report of 
investigations, 2:12250 (PB-247223) 
Feasibility of hydraulic tran: tion in underground coal 
mines. n file report, 2:12278 a 1) 
Problems of safety in coal mines (vop 
ugolnykh shakhtakh), 2:12277 (PH249791) 
COAL MINES/SEALING MATERIALS 
Development of a fy ash-cement mine sealing system. Final 
“wo = ene i 
COAL MINES 
Technical services de nome = mine TO research. Task D 
hihene on of available multiplex carrier equipment for mine 
— Final report, May 1974-Jun 1975, 2:12261 
(PE 24982 


COAL MINES/TRANSPORTATION SYSTEMS 
Circuit breaker development and application. Phase II. Report 
for 1973-1974, 2:12253 (PB-248311) 
COAL MINES/VENTILATION 
Digital simulation of diesel exhaust contamination of mine 
ventilation systems. Final report, 1973-1974, 2:12299 (PB- 
246299) 
Dust collecting system for auger head miners in low coal. Final 
report, 2:12243 (PB-244684) 
Methane emissions from an advancing ccal mine section in the 
Pittsburgh coalbed, 2:12229 (BM-RI-8132) 
Mine ventilation (a bibliography with abstracts). Report for 
1964-Mar 1976, 2:12234 ( NTIS/PS-76/0180) 
Problems of safety in coal mines (voprosy bezopasnosti v 
ugolnykh shakhtakh), 2:12277 (PB-249791) 
Replacing brattice cloth at coal faces with air curtains and 
diffuser fans. A preliminary study, 2:12228 (BM-RI-8052) 
COAL MINES/WASTE MANAGEMENT 
Coal mine waste (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:12198 (NTIS/PS-76/0053) = 
COAL MINES/WORKING CONDITIONS 
Methane emissions from an advancing coal mine section in the 
Pittsburgh coalbed, 2:12229 (BM-RI-8132) 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/DATA COMPILATION 
Coal mine i study, 2:13821 (FEA/G-76/376) 
COAL MINING/DUSTS 
Dust collecting system for auger head miners in low coal. Final 
report, 2:12243 (PB-244684) 
Thermal history of rock dust particles in a gas flame preheat 
zone, 2:12230 (BM-RI-8135) 
COAL MINING/ECONOMICS 
Economic analysis of coal supply: an assessment of existing 
studies. Final report (Vol. 1), 2:12295 (PB-249619) 
Operations study of selected surface coal mining systems in the 
Socially States. Open file report (final), 2:12244 (PB-245085) 
timal tax policy requirements for the coal industry, 
rr 1230 (PB-246302) 
COAL MINING/ENVIRONMENTAL EFFECTS 
Economic analysis of coal supply: an assessment of existing 
studies. Final report (Vol. 1), 2:12295 (PB-249619) 
Northern Great Plains Resource ram: Surface Resources 
Work Group. or profile, 2:12216 (PB-243152) 
Northern Great Plains Resource : Surface Resources 
Work Group. Impact analysis, 2:12217 (PB- 243153) 
Up-dip versus down-dip mining, an evaluation. Environmental 
protection ony Fa (final), 2:12242 (PB-244420) 
COAL MINING/FIRE ENTION 
Thermal history of rock dust _— in a gas flame preheat 
zone, 2:12230 (BM-RI-8135) 
COAL MINING/FORECASTING 
Coal mine ex study, 2:13821 (FEA/G-76/376) 
COAL MINING/LAND RECLAMATION 
Northern Great Plains Resource ram: Surface Resources 
Work Group. Re; profile, 2:12216 (PB-243152) 
Reclamation of ani ite coal refuse using treated muni 
wastewater and sludge. Research project technical completion 
report, 2:12214 (PB-243114) 
/MINING 


COAL MINING 
— of reusable explosion- bulkheads for a crosscut 
ge chamber. Final report, 2:12271 (PB-251714) 
Development of a safer, more efficient hydraulic-based 
technique for rapid excavation of coal, rock, and other 


tiv 
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minerals. Final report Jun 73-Mar 1975, 2:12245 (PB- 
245343) 

Survey | protective canopy design. Final report, 2:12270 (PB- 
251672) 

COAL MINING/PRODUCTIVITY 

Operations study of selected surface coal mining systems in the 
United States. Open file report (final), 2:12244 (PB-245085) 

COAL MINING/REGULATIONS 

Economic analysis of coal supply: an assessment of existing 

studies. Final report (Vol. 1), 2:12295 (PB-249619) 
COAL MINING/REVIEWS 

Economic —e of coal supply: an assessment of existing 

studies. Final report (Vol. 1), 2:12295 (PB-249619) 
COAL MINING/SAFETY ENGINEERING 

Design of reusable explosion-proof bulkheads for a crosscut 
refuge chamber. Final report, 2:12271 (PB-251714) 

Safety analysis computer program for evaluation of complicated 
electeical circuits representing ignition hazards. A 
comprehensive study of intrinsic safety criteria. Contract 
research report for 1971-1974 (Coal mines), 2:12265 (PB- 
250389) 

Survey of protective canopy design. Final report, 2:12270 (PB- 
251672) 

COAL MINING/WASTE DISPOSAL 

Underground disposal of coal mine wastes, 2:12200 (PB- 
245130) 

COAL PREPARATION/AIR POLLUTION 

So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 

COAL PREPARATION/REVIEWS 
Coal preparation. Energy program ~ sy 2:12255 (PB-249053) 
COAL PREPARATION PLANTS/DES' 

Conceptual design of a commercial won plant for chemical 
desulfurization of coal. Final report, Jun 1973-Sep 1975, 
2:12158 (PB-248199) 

COAL RESERVES 
Outlook for fuel reserves, 2:13803 
COAL RESERVES/GOVERNMENT POLICIES 

Role of Federal coal resources in meeting national energy goals 
needs to be determined and the leasing process improved, 
2:13822 (RED-76-79) 

COAL RESERVES/LEASING 

Role of Federal coal resources in meeting national energy goals 
needs to be determined and the leasing process improved, 
2:13822 (RED-76-79) 

COAL TAR/HYDROGENATION 

Catalytic hydrogenation of coal-derived liquids. Interim report, 

March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
COAL-FIRED MHD GENERATORS/MATERIALS 

Refractory materials for coal-fueled MHD power generation. 
Progress report No. 5, | Jan-30 Jun 1974, 2:13875 (PB- 
244815) 

COAL-FIRED MHD GENERATORS/PLANNING 

An overall program for the development of open cycle MHD 

power generation. Special report, 2:13872 (PB-242585) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 

MHD power generation development program. Final report, 15 

Feb-31 Aug 1974, 2:13873 (PB-243233) 
COASTAL REGIONS/MANAGEMENT 

Energy impact complicates coastal management problem, 

2:13752 
COASTAL WATERS/THERMAL POLLUTION 

Forecasting power plant effects on the coastal zone, 2:13462 
(COO-2394-1) 

The development criteria of the preliminary coastal plan, 
2:14814 (COM-75-11476) 

COASTAL WATERS/WASTE DISPOSAL 

The development criteria of the preliminary coastal plan, 
2:14814 (COM-75-11476) 

COASTAL WATERS/WATER POLLUTION 

Barium in southern California coastal waters: a potential 
indicator of marine drilling contamination, 2:14803 

COATED FUEL PARTICLES 

CO equilibrium adjustment in post-irradiation tests on oxide 
HTR fuel particles, 2:13092 

New focal points in the development of sames fuel particles for 
HTGR fuel elements in the FRG, 2:13 

COATED FUEL PARTICLES/FABRIGATION 

Nuclear fuel particles and a method for obtaining same (Patent), 

2:13080 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 

Fission release as a result of heavy metal impurities in HTR 
fuel elements, 2:13109 

Metal fission product behaviour in high temperature reactors - 
UO, eutad pestle fuel, 2:13113 
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COATED FUEL PARTICLES/HEAT TRANSFER 
Computer program ~ porous fuel element directly cooled by 
helium gas, 2:1308 
COATED FUEL PARTICLES/INSPECTION 
Techniques for quality inspection of coated fuel particles, 
2:12468 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 
Interpretation of radiation-induced changes in the dimensions of 
spherical HTR fuel elements, 2:13110 
COATED FUEL PARTICLES/PRODUCTION 
Investigation of the particle movements in conical fluidized beds 
using the tracer method. A contribution to the coating of HTR 
fuel particles, 2:12471 
COATED FUEL PARTICLES/QUALITY CONTROL 
Techniques for quality inspection of coated fuel particles, 
2:12468 
COATED FUEL PARTICLES/SURFACE COATING 
A new method of fluidized-bed coating of fissile and fertile 
particles by admission of the coating gas from above, 2:13106 
COATINGS 
See also PAINTS 
COATINGS/OPTICAL PROPERTIES 
Coatings and surface treatments in solar energy applications, 
2:12820 
COBALT/CATALYTIC EFFECTS 
Desulphurization catalysts (Patent; 1-10% of iron group metal, 
5-25% of a Group VI A metal, and 0.1-10% rare earth on a 
refractory support), 2:12328 
COBALT/SEPARATION PROCESSES 
Improvements in or relating to processes for separating metals 
from mixtures thereof (Patent), 2:14305 
COBALT 57/GIANT RESONANCE 
Comment on elastic proton scattering from **Fe in the giant 
resonance region of *7Co , 2:15241 
COBALT 58/ENERGY LEVELS 
Nuclear data sheets for A = 58, 2:15245 
COBALT 60/DIFFUSION 
Chemical mechanisms of Co transport in ground water from 
intermediate-level liquid waste trench 7: progress report for 
period ending June 30, 1975, 2:12560 (ORNL/TM-5348) 
COBALT ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
COBALT COMPOUNDS/MOLECULAR STRUCTURE 
Cobalt-boron clusters. Technical report, 2:14266 (AD-A- 
019419) 
COBALT FLUORIDES/CRYSTAL MODELS 
Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 
COBALT IODIDES/ELECTRONIC STRUCTURE 
Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '**f Moessbauer 
spectroscopy, 2:14282 
COBALT IODIDES/MAGNETIC PROPERTIES 
Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '**1 Moessbauer 
spectroscopy, 2:14282 
COED PROCESS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
COFFEE 
See BEVERAGES 
COKE/GASIFICATION 
Combination process for residua demetalation, desulfurization 
and resulting coke gasification (Patent), 2:12329 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/ELECTRIC CONDUCTIVITY 
Measurements of the high frequency resistance of a deuterium 
plasma near the lower hybrid resonance, 2:15434 
COLD PLASMA/ELECTROMAGNETIC FIELDS 
Gap excitation of plasma waves in a bounded inhomogeneous 
cold plasma, 2:15533 
COLD PLASMA/ELECTROMAGNETIC RADIATION 
Dispersion relation of linearly polarized strong electromagnetic 
waves, 2:15517 
COLLAGEN/DECOMPOSITION 
Bone cell collagenase, 2:14850 (UR-3490-884) 
COLLECTIVE MODEL/EIGENFUNCTIONS 
Exact solution of the quadrupole surface vibration Hamiltonian 
in body-fixed coordinates, 2:15283 
COLLISIONAL PLASMA/DIFFUSION 
Multispecies transport in collisional tokamaks, 2:15387 
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COLLISIONAL PLASMA/ELECTROMAGNETIC RADIATION 
Periodic focusing of a Gaussian electromagnetic beam in a 
magneto plasma, 2:15521 
COLLISIONAL PLASMA/GUIDING-CENTER 
APPROXIMATION 
Usefulness of a collision term for the guiding center-plasma 
model, 2:15455 
COLLISIONAL PLASMA/TRAPPED-PARTICLE INSTABILITY 
Stabilization of the trapped-electron mode by a collisionally 
broadened Landau resonance, 2:15482 
COLLISIONLESS PLASMA/ELECTROMAGNETIC RADIATION 
Modified Clemmow-Mullaly-Allis diagram for large-amplitude 
a waves in magnetoplasmas, 2:15506 (N- 15- 
27897) 
COLLISIONLESS PLASMA/PLASMA DIAGNOSTICS 
Laboratory plasma probe studies. Semiannual status report, | 
Aug 1974-31 Jan 1975, 2:15396 (N-75-26337/6ST) 
Theory of a cylindrical probe in a collisionless magnetoplasma, 
2:15419 
COLLISIONLESS PLASMA/PLASMA INSTABILITY 
Annual progress report (Nonlinear saturation of instabilities; 
linear stability theory for tokamaks), 2:15473 (COO-3497-21) 
COLLISIONLESS PLASMA/PLASMA SHEATH 
Thickness of a resistive sheath in a magnetic separatrix, 2:15457 
COLOR MODEL/CHARM PARTICLES 
psi spectroscopy of a charm string, 2:15191 
COLO MODEL /COLLECTIVE XCITATIONS 
Collective model of the hadrons (Quantum chromodynamics), 
2:15200 
COLORADO/ENERGY SOURCES 
First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 
COLUMBIUM 
See NIOBIUM 
COLUMN PACKING/PERFORMANCE TESTING 
Flooding characteristics of Goodloe packing, 2:14734 
(ORNL/TM-5212) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Power and heat production from a combined Diesel-Rankine 
power plant, 2:12897 
COMBINED-CYCLE POWER PLANTS/FEASIBILITY STUDIES 
Power and heat production from a combined Diesel-Rankine 
power plant, 2:12897 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
The role of physics in combustion: an APS study in technical 
aspects of efficient energy utilization, 2:14348 (PB-242688) 
COMBUSTION/AIR POLLUTION 
A bioenvironmental study of emissions from refuse derived fuel. 
Final report, 2:14651 (AD-A-024661) 
COMBUSTION/MEETINGS 
Combustion of coal, oil shale, and tar sands. Combustion 
problems related to the enhancement of energy efficiency. 
—— held in Salt Lake City, Utah, 19-20 April 1976, 
2:14 
COMBUSTION KINETICS 
The role of physics in combustion: an APS study in technical 
aspects of efficient energy utilization, 2:14348 (PB-242688) 
COMBUSTION KINETICS/MATHEMATICAL MODELS 
Heterogeneous partially stirred reactor analysis. Interim report, 
2:14346 (AD-A-020687) 
COMBUSTION KINETICS/RESEARCH PROGRAMS 
Turbulent mixing and combustion. Interim report, 2:14347 (AD- 
A-020694) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Impact of alternate fuels on industrial refractories and refractory 
insulation applications. An Assessment, 2:14248 (ORNL/TM- 


5592) 
COMBUSTION PRODUCTS/REGULATIONS 

Implementation plan review for ohio as required by the Energy 
Supply and Environmental Coordination Act. Final report, 
2:13739 (PB-244915) 

Implementation plan review for New Hampshire as required by 
the Energy Supply and Environmental Coordination Act. Final 
report, 2:13740 (PB-244916) 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume I. Synopsis. Final report, 2:13736 (PB- 
244418) 

National summary of state implementation plan reviews (Section 
4 ESECA). Volume II. Technical support document. Final 
report, 2:13737 (PB-244419) 

COMBUSTION PRODUCTS/THERMODYNAMIC PROPERTIES 
‘Thermodynamic and thermophysical properties of combustion 
products. Volume III. Ox ; and air-based propellants 

(Book), 2:14349 (PB-248719 





COMMERCIAL BUILDINGS/DESIGN / 124S 


COMMERCIAL BUILDINGS/DESIGN 
A study of the physical characteristics, energy consumption, and 
related institutional factors in the commercial sector. Final 
report, 2:13929 (PB-249470) 
COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
A study of the physical characteristics, energy consumption, and 
related institutional factors in the commercial sector. Final 
report, 2:13929 (PB-249470) 
Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 
COMMERCIAL BUILDINGS/POWER SUPPLIES 
World electricity supplies. Quantities and SI units. General pub, 
2:13942 (THE/GENP-127) 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
Summary of solar heating and cooling of buildings (SHACOB). 
Phase I. Demonstration planning studies, 2:12798 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Evaluation of the solar building, Albuquerque, New Mexico. 
Annual report | Apr-31 Dec 1974, 2:12787 (PB-245392) 
Summary of solar heating and cooling of buildings (SHACOB). 
Phase I. Demonstration planning studies, 2:12798 
COMMERCIAL SECTOR 
Energy technology III: commercialization, 2:13713 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
Energy conservation in new building design. An impact 
assessment of ASHRAE standard 90-75, 2:13786 (PB-252639) 
COMMERCIAL SECTOR/SOLAR AIR CONDITIONING 
National program for solar heating and cooling of buildings 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 
COMMERCIAL SECTOR/SOLAR SPACE HEATING 
National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 
COMMUNICATIONS 
See also DATA TRANSMISSION 
COMMUNICATIONS/ENERGY CONSUMPTION 
Energy consumption, 2:13854 
COMMUNICATIONS/MATHEMATICAL MODELS 
Some comparisons of Walsh transformations and Fourier 
—— for speech compression, 2:15640 (LA-6512- 
MS) 
COMMUNITIES/ECONOMIC DEVELOPMENT 
Appropriate technology and Navajo economic development, 
2:13726 (LA-6489) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPATIBILITY ee 
See IMMUNITY 
COMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/BONDING 
Composite structural materials investigation at cryogenic 
temperatures, 2:14250 (AD/A-012365) 
COMPOSITE MATERIALS/FABRICATION 
Preparation and properties of tungsten-wire reinforced NiCr 80- 
20, 2:14256 (N-75-23696) 
COMPOSITE MATERIALS/FATIGUE 
Effect of frequency and strain amplitude on the fatigue damage 
of boron/epoxy fiber-reinforced composite materials. Interim 
report, 2:14253 (AD-A-015479) 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Advanced composites, 2:14251 (AD/A-012365) 
Preparation and pi rties of tungsten-wire reinforced NiCr 80- 
20, 2:14256 (N-75-23696) 
Stochastic three-dimensional finite element for parallel fiber 
composites, 2:14255 
COMPOSITE MATERIALS/TENSILE PROPERTIES 
Fiber reinforced solids possessing great fracture toughness: the 
role of interfacial strength. Final report, | Aug 1974-31 Jul 
1975, 2:14254 (N-75-29474) 
COMPOUND NUCLEI/DECAY 
Failure of the statistical hypothesis for compound nucleus decay, 
2:15277 (BNL-21783) 
COMPOUND PARABOLIC CONCENTRATORS/COST 
Development of ne oe —_ concentrators for solar- 
thermal electric and lications, 2:12817 
COMPOUND PARABO c CO CONCE! TORS/DESIGN 
Development of compound parabolic concentrators for solar- 
thermal electric and process heat applications, 2:12817 
COMPOUND PARABOLIC 
CONCENTRATORS/PERFORMANCE 
Development of compound parabolic concentrators for solar- 
thermal electric and process heat applications, 2:12817 
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COMPOUND-NUCLEUS REACTIONS/STATISTICAL MODELS 

Failure of the statistical hypothesis for compound nucleus decay, 
2:15277 (BNL-21783) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSIBLE FLOW/MATHEMATICAL MODELS 
Use of Potential Theory in the solution of compressible flow 
roblems, 2:13556 
COMPUTER CODES 

Computerization of spectroscopic constants for selected 
heteronuclear diatomic molecules, 2:14465 (UCRL-52149) 

Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 

COMPUTER CODES/A CODES 

A flux synthesis programme for 3 D burn-up calculations in 
light-water reactors, 2:13046 

AUS - the Australian modular scheme for reactor neutronics 
computations, 2:13271 (AAEC/E-369) 

Comparison of many bodied and binary collision cascade models 
up to | keV (ADDES for displacements in Cu), 2:14213 

Thermodynamic properties of steam and water adapted for the 
IBM 360/195 computer (Programs STEAM67 and ASTEM for 
interpolation of data points), 2:14359 (DPSPU-76-1 1-3) 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

COMPUTER CODES/B CODES 

BEERAY, a one-dimensional hydrodynamics code for strong 
shocks, 2:14608 (AD-A-021951) 

Experimental verification of the hydraulic model in the 
subchannei code BOBL 4; effects of bowing and grids 
(LMFBR), 2:13585 

Modification of an interative code for unfolding neutron spectra 
from multisphere data, 2:15296 (HASL-311) 

COMPUTER CODES/C CODES 

A modular subroutine for the CAP model. Final report, Oct 
1974-Jan 1976 (CAP75), 2:14611 (AD-A-025313) 

COSTANZA-Dragon: A code for safety analysis of H.T.G.R., 
2:13555 

Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis 
(PWR), 2:13508 (CENPD-140-A) 

COMPUTER CODES/CORRECTIONS 

Debugging tool (Apr 1976) (Engineering Materials) (16 

drawings), 2:15637 (CAPE-2526) 
COMPUTER CODES/D CODES 

An examination of the adequacy of the three-species air 
chemistry treatment for the prediction of surface-burst EMP. 
Topical report, Apr 1974-Dec 1975, 2:14610 (AD-A-025280) 

DRUCK - a programme for the calculation of the dynamic 
behaviour of FDR-type reactors, 2:13028 (GKSS- 
75/E/27(2.ed.)) 

DYNOTTO: a one-dimensional program in slab geometry for the 
investigation of the space time behaviour of high-temperature 
reactors with spherical fuel elements, 2:13071 (Juel-1246) 

First results of test caicuiations using a programme for the 
coupled determination of fluid and structural dynamic 
processes; fluid dynamics (DAPSY), 2:13594 

COMPUTER CODES/E CODES 

Access to the energy system network simulator (ESNS), via 
remote computer terminals, 2:13720 (BNL-21839) 

ETOP 14, a FORTRAN code to process ENDF/B data into the 
68-group PHROG library format, 2:15295 (ANCR-1322) 

COM CODES/F CODES 

FLEXA - a convenient FORTRAN program for flexibility and 
stress analyses of plain piping systems, 2:13318 (KFK-2241) 

FLICA III: a program for the thermal-hydraulic analysis of 
reactors and experimental loops, 2:13057 

COMPUTER CODES/G CODES 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 
code), 2:12975 4PB-251717) 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from —— water reactors (PWR-GALE 
code), 2:13020 (PB-251718) 

COMPUTER CODES/H CODES 

HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 2:13018 (CENPD-188-A) 

Plane stress calculations with a two dimensional elastic-plastic 
computer program (HGMP 3D), 2:14113 

The AGA-sweep iterative methods and their application in the 
HEXAGA-II programme for solving the two-dimensional 
multi-group er — equation for a uniform 
triangular mesh, 2:1 

User's guide to program oRCN (Set of 3 FORTRAN IV 
programs, RC HFMOD7, and RCN229, for SCF 
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calculations of radial wave functions; for CDC 7600 
computer), 2:15173 (UCID-17169) 
COMPUTER CODES/I CODES 

INDOSE: program for calculating radial energy deposited due to 
scattered particles, 2:14871 (BNL-21469) 

IOS: PDP 1 P45 formatted input/output task stacker and 
processer (In MACRO-II), 2:15627 (COO-1112-343) 

COMPUTER CODES/N CODES 

Maintenance for the Net-2 network analysis program. Final 
report 2 Apr-31 Dec 1975, 2:14577 (AD-A-019470) 

NEDR: a computer program for calculating ac losses in a type-II 
Py ype with a field-dependent surface barrier, 
2:15314 (IS-4017) 

NICKY - A computer programme for the analysis of blowdown 
transients of nuclear power reactors in an equilibrium 
approximation, 2:13557 

Programs NAES and SS: user-oriented programs for solving 
nonlinear algebraic equations and ordinary differential 
equations (In FORTRAN IV), 2:15633 (UCID-17267) 

COMPUTER CODES/P CODES 

Approach to the evaluation of safeguards systems effectiveness 
(PILFER code), 2:12600 

Boundary-integral equation in engineering stress and fracture 
mechanics. Technical report (PESTIE code), 2:13324 (PB- 
246253) 

Computer program for porous fuel element directly cooled by 
helium gas, 2:13088 

PUMN: part I of the WINERY radiation damage computer 
simulation system, 2:14216 

COMPUTER CODES/R CODES ‘ 

IBM/360 stand-alone version of REBUS-2: supplement to FRA- 
TM-62, 2:13373 (FRA-TM-62(Suppl.1 )) 

RELAP-4, 2:13566 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Supplement 1, RELAP4/MODS, Update 2 
(BWR; PWR), 2:13545 (SRD-113-76(Suppl.1)) 

User’s guide to program RCN (Set of 3 FORTRAN IV 
programs, RCN29, HFMOD7, and RCN229, for SCF 
calculations of radial wave functions; for CDC 7600 
computer), 2:15173 (UCID-17169) 

COMPUTER CODES/S CODES 

Calculation of the behavior of water reactor fuel rods during a 
coolant accident with SSYST Safety System (PWR), 2:13559 

Modified Monte Carlo program for SAND-II with solution 
weighting and error analysis, 2:13275 (HEDL-TME-76-60) 

Programs NAES and SS: user-oriented programs for solving 
nonlinear algebraic equations and ordinary differential 
equations (In FORTRAN IV), 2:15633 (UCID-17267) 

SALE: Safeguards Analytical Laboratory Evaluation computer 
code, 2:12584 (ANCR-1316) 

SELECT: a symbol and pattern searching program (For ASCII 
disk files, for CDC 7600 computers), 2:15636 (UCID-30139) 

SIRENE code: analysis of P.W.R. operation, 2:13058 

SMART - structure mechanical analysis in reactor technology, 
2:13315 (ISD-178) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, April 1-June 30, 1976, 2:13507 
(BNL-NUREG-50543) 

Thermodynamic properties of steam and water adapted for the 
IBM 360/195 computer (Programs STEAM67 and ASTEM for 
interpolation of data points), 2:14359 (DPSPU-76-11-3) 

COMPUTER CODES/SAMPLING 

Report on the application of statistical techniques to the analysis 
of computer codes (Superiority of factorial stratified and Latin 
ee sampling over simple random sampling), 2:15630 
(LA-NUREG-6526-MS) 

COMPUTER CODES/T CODES 

THERM: transient thermal analysis of a nuclear fuel rod. Special 

ae. 2:13537 (PB-242415) 

TOODEE 2: a two dimensional time dependent fuel element 
thermal analysis program (PWR), 2:13536 (PB-242150) 

TRANFLO steam generator code description (PWR), 2:13024 
(WCAP-8859) 

TRIGA core management model (TRICOM code), 2:13478 

TRIP: a finite element computer program for the solution of 
convection heat transfer problems, 2:13376 (RCN-243) 

COMPUTER CODES/VECTORS 

Program for the 3-dimensional representation of vectors, 

2:15629 (KFK-2183) 
COMPUTER CODES/W CODES 

PUMN: part I of the WINERY radiation damage computer 
simulation system, 2:14216 

WREM: water reactor evaluation model. (Revision 1), 2:13535 
(PB-241920) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
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COMPUTERS 
See also CDC COMPUTERS 
PDP COMPUTERS 
COMPUTERS/DESIGN 
Preliminary design of an advanced programmable digital filter 
network for large passive acoustic ASW systems (Parallel 
processor), 2:15634 (UCID-17299) 
COMPUTERS/PROGRAMMING 
‘Scaler’ experiments with a NOVA2 computer, 2:15628 (KFK- 
2183) 
Microprogramming: another look at internal computer control, 
2:15639 
COMPUTERS/USES 
Automated explosive pellet manufacturing using a PDP-14 
programmable controller, 2:14604 (MLM-2375(OP)) 
CONCRETE-PLASTIC COMPOSITES/TESTING 
Concrete-polymer materials for geothermal applications. 
Progress report No. 7, October-December 1975, 2:12859 
(BNL-20865 ) 
CONCRETE-PLASTIC COMPOSITES/THERMAL TESTING 
Concrete-polymer materials for geothermal applications. 
Progress report No. 7, October-December 1975, 2:12859 
(BNL-20865 ) 
CONCRETES 
See also PRESTRESSED CONCRETE 
CONCRETES/MECHANICAL PROPERTIES 
Review of concrete properties for prestressed concrete pressure 
vesssels, 2:13322 (ORNL/TM-5497) 
CONCRETES/MOISTURE 
Moisture transport in a concrete of the SNR-300 investigated by 
neutron transmission, 2:14279 
CONCRETES/SURFACE COATING 
Coating concrete surfaces in nuclear plants, 2:13370 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Engineering aspects of heat dissipation in water bodies, 2:13359 
CONDENSER COOLING SYSTEMS/TRANSIENTS 
Hydraulic transients in condenser cooling systems of 
thermoelectric power plants, 2:13360 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNATE WATER/SAMPLING 
Apparatus for testing earth formations composed of particles of 
various sizes (Patent), 2:14596 
CONNECTICUT/ELECTRIC POWER 
People and the Sound. Power and the environment planning 
report. Final report, 2:13839 (PB-245242) 
CONNECTICUT/ENERGY DEMAND 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly , 2:13798 (PB-244221) 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly: appendices , 2:13799 
(PB-244222) 
CONNECTICUT/ENERGY SUPPLIES 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly , 2:13798 (PB-244221) 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly: appendices , 2:13799 
(PB-244222) 
CONNECTIONS 
See JOINTS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION/ENERGY CONSUMPTION 
Energy use in the contract construction industry. Final report, 
2:13915 (PB-245422) 
Energy use in the contract construction industry. Appendix A. 
Study methodology, 2:13928 (PB-245423) 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CALANDRIAS 
CAPSULES 
CASKS 
PRESSURE VESSELS 
CONTAINERS/REC YCLING 
Energy and economic impacts of mandatory deposits (Beverage 
containers), 2:13775 (FEA/D-76/405) 
CONTAINERS/RUPTURES 
Evaluating the loss of a LWR spent fuel or plutonium shipping 
pac into the sea (Radioecological effects), 2:12575 
(BNWL-SA-5744) 
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CONTAINMENT BUILDINGS/DESIGN 
Design and construction of the prestressed-concrete reactor 
protection building for an 1,160 MW HTR nuclear power 


lant, 2:13626 
CONTAINMENT BUILDINGS/DOORS 
Mode switching apparatus for door opening mechanism 
(Patent), 213305. 
CONTAINMENT BUILDINGS/IMPACT STRENGTH 
Wind field and trajectory models for tornado-propelled objects. 
Technical report, 2:13494 (PB-251138) 
CONTAINMENT BUILDINGS/LEAK TESTING 
Method of continuous leaktightness control of a nuclear reactor 
containment (Patent), 2:13330 
CONTAINMENT BUILDINGS/MISSILE PROTECTION 
Wind field and trajectory models for tornado-propelled objects. 
Technical report, 2:13494 (PB-251138) 
CONTAINMENT BUILDINGS/PRESSURE GRADIENTS 
Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis 
(PWR), 2:13508 (CENPD-140-A) 
CONTAINMENT BUILDINGS/TEMPERATURE DISTRIBUTION 
Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis 
(PWR), 2:13508 (CENPD-140-A) 
CONTAINMENT SHELLS/DOORS 
Airlocks in the reactor containments of nuclear power stations. 
Personnel airlocks. Draft, 2:13368 
CONTAINMENT SYSTEMS ~ 
Device for restricting accidental overpressures in an enclosure, 
in particular in a nuclear reactor containment enclosure 
(Patent; PWR and BWR), 2:12980 
Mark I containment evaluation short term program. Final report. 
Addendum 3. Vent header and vent pipe impact loads, 
2:13526 (NEDC-20989( Add.3)) 
CONTAINMENT SYSTEMS/DYNAMIC LOADS 
Mark I containment evaluation short term program. Final report. 
Addendum 2. Loads and their application for torus support 
system evaluation, 2:13525 (NEDC-20988(Add.2)) 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Improvement in devices for restricting accidental overpressures 
in an enclosure, in particular in a nuclear reactor containment 
structure (Patent; PWR and BWR), 2:12981 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Reactor development program progress report, July-August 1976 
(LMFBR), 2:13505 (ANL-RDP-52) 
CONTINENTAL SHELF/ENERGY SOURCES 
Atlantic outer continental shelf energy resources: economic 
implications for Long Island, 2:13756 (PB-246963) 
CONTINENTAL SHELF/MANAGEMENT 
Energy impact complicates coastal management problem, 
2:13752 
CONTINENTAL SHELF/NATURAL GAS 
Energy impact complicates coastal management problem, 
2:13752 


CONTINENTAL SHELF/NATURAL GAS DEPOSITS 
RANN utilization experience. Case study No. 12. Outer 
continental shelf oil and gas, 2:12316 (PB-247256) 
CONTINENTAL SHELF/PETROLEUM 
Energy impact complicates coastal management problem, 
2:13752 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
RANN utilization experience. Case study No. 12. Outer 
continental shelf oil and gas, 2:12316 (PB-247256) 
CONTROL ELEMENTS 
See also SCRAM RODS 
Nuclear reactor (Patent), 2:13421 
CONTROL ELEMENTS/DESIGN 
Hybrid B,C absorber control rod evaluation report (PWR), 
2:13413 (WCAP-8846) 
CONTROL ELEMENTS/DISPLACEMENT GAGES 
Improvements in or relating to a digital nuclear reactor coolant 
rod ition indication system (Patent), 2:13414 
CONTROL ELEMENTS/NEUTRON TRANSPORT 
Improvement of coarse mesh difference diffusion scheme about 
control rods, 2:13285 
CONTROL ELEMENTS/TEST FACILITIES 
FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 
CONTROL EQUIPMENT/MOORINGS 
High seas oil containment barrier mooring system. Final report, 
512371 (AD-A-020980) 
CONTROL ROD DRIVES 
Device for guiding the control rods in a nuclear reactor (PWR; 
patent), 2:13025 
Nuclear reactor (Patent), 2:13415 
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CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS/ROD DROP METHOD 
Reactivity measurements by a rigorous and practical method, 
2:13408 (CNAEM-R-163) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
COOLANT CLEANUP SYSTEMS/FILTERS 
Gas-cooled nuclear reactor with filter (Patent), 2:13081 
COOLANT CLEANUP SYSTEMS/TRAPS 
Device for trapping fission products (Patent; HTGR), 2:13073 
COOLANT CLEANUP SYSTEMS/WASTE PROCESSING 
Additional treatment of solid materials continuously 
accumulating from water purification plants, 2:13369 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/PLANNING 
Selection of heat disposal methods for a Hanford Nuclear 
Energy Center, 2:13302 (BNWL-2003) 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
COOLING TOWERS/BLOWERS 
Experimental investigation on a one-step centripetal blower as a 
model of a blower to ventilate cooling towers, 2:12894 
COOLING TOWERS/HEAT TRANSFER 
Calculation of heat transport combined with material transfer by 
analogy to heat exchanger dimensioning, 2:12893 (BNWL-tr- 
218) 
Dry cooling towers, 2:12895 
COOLING TOWERS/LIQUID WASTES 
Removal of chromium, chromate, molybdate and zinc (Patent; 
cooling tower water chemistry), 2:12896 
COOLING TOWERS/OPERATION 
European dry cooling tower operating experience, 2:13301 
(BNWL-1995) 
COOLING TOWERS/PLANNING 
Selection of heat disposal methods for a Hanford Nuclear 
Energy Center, 2:13302 (BNWL-2003) 
COORDINATED RESEARCH PROGRAMS 
Exploratory discussions concerning a possible EPRI/Kurchatov 
Institute joint program on fusion power. Special report, 
2:15554 (PB-247269) 
COORDINATES/MEASURING METHODS 
Coordinate measurements (For measurement of small inner 
surfaces), 2:14590 (MHSMP-76-39) 
COPPER/ACOUSTIC EMISSION TESTING 
Acoustic emission characteristics of copper alloys under low- 
cycle fatigue conditions, 2:14104 (N-75-27137) 
COPPER/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
COPPER/DEFECTS 
Elastic interaction energies of defect structures, 2:14076 
COPPER/DISLOCATIONS 
Continuum representation of computer simulated dislocations, 
2:14080 
COPPER/FATIGUE 
Positron lifetime measurements as a non-destructive technique 
to monitor fatigue damage. Technical progress report, 2:14062 
(COO-2128-12) 
COPPER/NEUTRON REACTIONS 
Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 2:15621 (ORNL/TM-5554) 
COPPER/PHOTOEMISSION 
Angle-resolved photoemission from valence bands of Cu and Au 
single crystals using 32-200-eV synchrotron radiation, 2:14183 
Photoemission from Cu valence bands using 50-175-eV 
synchrotron radiation, 2:14179 
COPPER/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
COPPER/PHYSICAL RADIATION EFFECTS 
Comparison of many bodied and binary collision cascade models 
up to | keV (ADDES for displacements in Cu), 2:14213 
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COPPER/PROTON REACTIONS 
Production of massive muon pairs by 300- and 400-GeV 


rotons, 2:15188 
COPPER/SEPARATION PROCESSES 
Improvements in or relating to processes for separating metals 
oe mixtures thereof (Patent), 2:14305 
COPPER/SPECIFIC HEAT 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
COPPER/SUPERCONDUCTIVITY 
Resistance of superconducting-normal metal-superconducting 
sandwiches (Rh-Cu-Ag sandwiches), 2:14131 (LBL-5473) 
COPPER/THERMAL CONDUCTIVITY 
M tothermal conductivity, 2:14091 (AD/A-012365) 
Cc 58/ENERGY LEVELS 
Nuclear data sheets for A = 58, 2:15245 
COPPER 63 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '8O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, bolic barrier model), 2:15254 
COPPER 63 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
COPPER 65 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '8O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
COPPER 65 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CRITICAL CURRENT 
ac loss and dc critical current densities of Nb,Sn tapes by the 
solid state diffusion process, 2:14129 (BNL-21771) 
COPPER ALLOYS/GUINIER-PRESTON ZONES 
Strain energy of a disk-shaped GP zone, 2:14083 
COPPER ALLOYS/MACHINING 
Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 
COPPER ALLOYS/MECHANICAL PROPERTIES 
Strucutral materials for cryogenic applications, 2:14096 (AD/A- 
012365) 
COPPER ALLOYS/PHASE TRANSFORMATIONS 


Study of massive transformations in metals and alloys. Final 


colt", 1 pe Bent Jan 1975, 2:14058 (AD-A-012948) 
ALLOYS/PHYSICAL PROPERTIES 


Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 

COPPER BASE ALLOYS/ACOUSTIC EMISSION TESTING 

Acoustic emission characteristics of under low- 
cycle fatigue conditions, 2:14104 (N-75-27137) 

COPPER BASE ALLOYS/SUPERCONDUCTIVITY 
ductivity ee eet produced 
composites of CuNb, CuV and CuSnNb, 2:14156 
COPPER COMPLEXES/RADIATION EFFECTS 
Electron damage and defects in organic crystals, 2:14326 (LBL- 


4979) 
Ss OELECTRIC PROPERTIES 


IEELENIDES/THERM' 
Transport theory of 3M high-performance j i 
materials (Copper silver at me and ado linia CARER, ALLOYS/PHABES; 


2:13881 
CORE CATCHERS/COOLING 


Core catcher ang be a fast breeder, 2:13589 
CORE FLOODING /HEAT TRANSFER 
FLIRA: Reflooding calculation model following an accidental 


primary fluid loss, 2:13266 

CORE DING SYSTEMS/HYDRAULICS 

’ Core flooding calculations for simultaneous hot and cold water 
feeding of the WAK 2 core, 2:13621 

CORE SPRAY SYSTEMS/PERFORMANCE TESTING 

Spray cooling heat transfer phase I test results ENC: 8 x 8 BWR 

fuel, 60 and 63 active rods. Interim report, 2:13577 (XN-75- 
36(NP)-A and Suppl.1) 

CORONA (SOLAR) 
See SOLAR CORONA 

CORROSION RESISTANT ALLOYS/RESEARCH PROGRAMS 

ram to discover materials suitable for service under hostile 

conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, January 1, 
1976-March 31, 1976, 2:12166 (FE-1784-15 


COSMIC RADIO SOURCES/MATHEMATICAL MODELS / 


CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTICOSTERONE/BIOLOGICAL EFFECTS 
Stimulation of the adrenal axis in the microwave exposed rat, 
2:14831 (UR-3055-18) 
CORTISOL 
See HYDROCORTISONE 
COSMIC DUST/ABSORPTION 
Selective absorption by dust in H II regions, 2:15034 
COSMIC DUST/PHOTON COLLISIONS 
Optical studies of galactic nebulae and of their exciting stars: the 
= = dust on the radius of the ionized hydrogen sphere, 
715035 
Selective absorption by dust in H II regions, 2:15034 
COSMIC ELECTRONS/ENERGY SPECTRA 
Cosmic ray positron and negatron spectra between 20 and 800 
MeV measured in 1974, 2:14975 (N-75-28000) 
COSMIC GASES/COSMIC DUST 
CO: dust in the rho Ophiuchi complex, 2:15056 
COSMIC GASES/MICROWAVE SPECTRA 
CO: dust in the rho Ophiuchi complex, 2:15056 
COSMIC NOISE 
See RADIO NOISE 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PHOTONS/ORIGIN 

Galactic gamma-ray observations and galactic structure, 2:15033 
(N-76-12933) 

COSMIC POSITRONS/ENERGY SPECTRA 

Cosmic ray positron and negatron spectra between 20 and 800 
MeV measured in 1974, 2:14975 (N-75-28000) 

COSMIC PROTONS/FLUX DENSITY 
Data analysis for Skylab proton spectrometer. Bimonthly 
rogress report, Apr-May 1975, 2:14974 (N-75-27337) 
COSMIC RADIATION 
See also PRIMARY COSMIC RADIATION 
The Antarctic committee reports, 1969, 2:15109 (TT-72-52012) 
COSMIC RADIATION/CHEMICAL COMPOSITION 
Isotopic composition of cosmic rays with 5 < or = Z < or = 26, 
2:14976 (N-76-12931) 
COSMIC RADIATION/COSMIC RAY FLUX 
Ka x-rays from cosmic ray oxygen, 2:15028 (N-75-22250) 
COSMIC RADIATION/DISTRIBUTION 

Variations of the calculated cosmic-ray equator over a 20-year 

interval. Interim report, 2:14970 (AD-A-018098) 
COSMIC RADIATION/MAGNETIC RIGIDITY 

A comparison of vertical cosmic-ray cutoff rigidities as 
calculated with different geomagnetic field models. Interim 
report, 2:15115 (AD-A-018096) 

Five by fifteen degree world grid of calculated cosmic-ray 
vertical cutoff rigidities for 1965 and 1975. Interim report, 
2:15113 (AD-A-018093) 

COSMIC RADIATION/MODULATION 

A preliminary idealized network of neutron monitors for the 
study of solar modulation. Interim report, 2:14567 (AD-A- 
018097) 

COSMIC RADIATION/RESEARCH PROGRAMS 

Research in particles and fields. Semiannual status report, | Oct 
1974-31 Mar 1975, 2:14973 (N-75-25789) 

Space research conducted in the USSR in 1974: COSPAR 
report, 18th plenary session, 2:14977 (JPRS-65778) 

COSMIC RADIATION/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 

Data for October 1975-September 1975. Explanation of data 
(supplement) February 1975, 


/SL) 
COSMIC RADIATION/TRAJECTORIES 

An analysis of trajectory-derived penumbral widths. Interim 

report, 2:14969 (AD-A-018095 ) 
COSMIC RADIATION/TRANSMISSION 

Cosmic-ray penumbral effects for selected balloon launching 
locations. Interim report, 2:15114 (AD-A-018094) 

The effect of ionization energy loss on the calculation of rigidity 
transmittance functions. Interim report, 2:14566 (AD-A- 
018091) 

COSMIC RADIO SOURCES 
See also HI REGIONS 
H2 REGIONS 
PULSARS 
QUASARS 
RADIO GALAXIES 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
COSMIC RADIO SOURCES/H2 REGIONS 
Radio observations of H II regions in external galaxies, 2:15042 
W 49 region, 2:15054 





COSMIC RADIO SOURCES/MATHEMATICAL MODELS / 


COSMIC RADIO le ay emer heen MODELS 
Some recent calculations and com 

COSMIC RADIO SOURCES/POS 
DETECTORS 


eg —_— 


—— itions of OH emission sources, 2:14992 (AD-A- 
COSMIC RADIO SOURCES/SUPERNOVA REMNANTS 
W 49 region, 2:15054 
COSMIC RADIO SOURCES/VARIATIONS 
Further joint x- ony infrared and radio observations of Cygnus X- 
3, 2:14998 (N-76-10941) 
COSMIC RAY DETECTION 
The effect of ionization energy loss cn the calculation of rigidity 
— functions. Interim report, 2:14566 (AD-A- 
) 
COSMIC RAY DETECTION/CHERENKOV COUNTERS 
Relativistic astrophysics. Semiannual report, | May-31 Oct 1975, 
2:14569 (N-76-16995) 
COSMIC RAY DETECTION/NEUTRON DETECTORS 
A preliminary idealized network of neutron monitors for the 
por hd solar modulation. Interim report, 2:14567 (AD-A- 
COSMIC RAY PROPAGATION 
Isotopic composition of cosmic rays with 5 < or = Z < or = 26, 
2:14976 (N-76-12931) 
COSMIC RAY PROPAGATION/ADIABATIC PROCESSES 
The effect of adiabatic focusing upon charged particle 
ropagation in random magnetic fields, 2:15031 (N-76-10976) 
COSMIC RAY SOURCES 
Isotopic composition of cosmic rays with 5 < or = Z < or = 26, 
2:14976 (N-76-12931) 
COSMIC X-RAY SOURCES 
X-ray astronomy (Brief summary of recent findings), 2:14995 
(N-75-27977) _ - 
COSMIC X-RAY SOURCES/BIBLIOGRAPHIES 
Small Astronomy Satellite-A, Uhuru data analysis. Final report, 
12 Dec 1970-31 Dec 1974 (Summary of findings with 
complete bibliography), 2:14997 (N-75-29964) 
COSMIC X-RAY SOURCES/DATA ANALYSIS 
UHURU advanced studies and guest investigator program. Final 
report, 2:14993 (N-75-20428) 
COSMIC X-RAY SOURCES/INFRARED RADIATION 
Further joint x-ray, infrared and radio observations of Cygnus X- 
3, 2:14998 (N-76-10941) 
COSMIC X-RAY SOURCES/ORIGIN 
Why are there so few x-ray stars , 2:15001 (N-75-29971) 
COSMIC X-RAY SOURCES/PHOTOMETRY 
The light curve of a transient x-ray source (A1524-62), 2:14996 
(N-75-28978) 
COSMIC X-RAY SOURCES/VARIATIONS 
Evidence for an 11.2 d periodicity from Cyg X-2, 2:14999 (N- 
76-16989) 
Further joint x-ray, infrared and radio observations of Cygnus X- 
3, 2:14998 (N-76-10941) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
Spectral variability of CYG X-3 (Observations a year apart over 
1.7 to 40 keV), 2:14994 (N-75-24595) 
COSMOLOGICAL MODELS 
Theoretical frameworks for testing relativistic gravity. 5. Post- 
Newtonian limit of Rosen's theory, 2:15335 (N-76-13994) 
COSMOLOGICAL MODELS/HELIU 
The astrometric binary 4 Cas: photographically almost resolved, 
and its implications on the primordial helium abundance, 
2:14986 (N- 75-30956) 
COSORB PROCESS 
Feasibility of By ey rs —— monoxide from producer gas. 
Final re 19 1975, 2:12171 (PB-245653) 
COST BENEFIT ANALYSIS/ ING 
Basis for standards in cost-benefit analysis in nuclear power 


lant licensing actions, 2:13234 
co ERINGS/PERFORMANCE 
Thin film solar cells for terrestrial applications. Quarterly 
oo report No. 1, 1 Jul-30 Sep 1975, 2:12729 (PB- 
17) 


RABS 
See CRUSTACEANS 
CRACKS 
See also GEOLOGIC FISSURES 
CRACKS/STRAIN RATE 
Correction and extension of Broberg’s results on brittle crack 


+ —— y 14111 
CRB EACT 
See CLINCH PRIVER BREEDER REACTOR 
OTEIN 


C-REACTIVE PR 
See IMMUNITY 
CREEKS 
See RIVERS 
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CRESOLS/TOXICITY 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY/CALCULATION METHODS 
ae of calculational methods for nuclear criticality safety, 
CROPS/TOLERANCE 
Tolerance to trace elements in plants (Tolerance of agricultural 
er to trace amounts of naturally-occurring elements), 
14935 (UCLA-12-1105) 
CRUDE OIL 
See PETROLEUM 3 
CRUSTACEANS/BIOLOGICAL REGENERATION 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
ee eee ee MODEL 
a jing in the Ising model, 2:15305 (LA-UR-76-1549) 
CRYSTAL LATTICES ON DIFFRACTION 
Incommensurate structural phase transformations, 2:15304 
(BNL-21496) 
CRYSTAL LATTICES/PHASE TRANSFORMATIONS 
Incommensurate structural phase transformations, 2:15304 
(BNL-21496) 
CRYSTALS 
See also IONIC CRYSTALS 
CRYSTALS/RADIATION EFFECTS 
Electron damage and defects in organic crystals, 2:14326 (LBL- 
4979) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM/SEPARATION PROCESSES 
Partitioning of actinide elements from high-level waste using 
laser a methods, 2:12525 (BNL-21456) 
CYCLOALKANES 
See also CVCLOHEXANE 
CYCLOALKANES/FORMATION HEAT 
Enthalpies of formation of ethylcyclobutane, 
methylenecyclobutane, and 1,1-dimethylcyclopropane (24 
refs.; tables of thermodynamic properties), 2:14316 
CYCLOALKANES/THERMODYNAMIC PROPERTIES 
Enthalpies of formation of ethylcyclobutane, 
methylenecyclobutane, and 1,1-dimethylcyclopropane (24 
refs.; tables of thermodynamic properties), 2:14316 
CYCLOHEXANE/CRITICAL TEMPERATURE 
Critical-temperature and coexistence-curve measurements in 
thick films (Cyclohexane-methanol), 2:14270 
CYCLOTRON INSTABILITY 
Anisotropic cyclotron instability in the A.S. device, 2:15496 
Annual progress report (Nonlinear saturation of instabilities; 
linear stability t for tokamaks), 2:15473 (COO-3497-21) 
Beam-cyclotron instabilities in high B-inhomogeneous plasma, 
2:15498 
Cyclotron instability in a low-density plasma in an open 
confinement oo involving the excitation of low-frequency 
flute waves, 2:15491 
Modified negative nena instability in the A.S. device, 2:15497 
CNet aainie one VIBRATIONS 
guide for calculating hydrodynamic mass. Part I. Circular 
oo indrical structures, 2:13300 (ANL-CT-76-45) 
Vibrations of a stiffened cylinder, 2:14381 
CYTOSINE/RADIATION E' Ss 
Electron damage and defects in organic crystals, 2:14326 (LBL- 
4979) 


D REGION/ELECTRON DENSITY 
Effective loss factor in the D-region of the ionosphere during 
sudden ionospheric perturbations, 2:15108 (JPRS-65365) 
Photon interactions with atmospheric negative ions. Final report, 
1 Apr 1973-31 or 1976, 2:15097 (AD-A-025770) 
D REGION/EMISSION SPECTRA 
Geometric aspects of rocket photometry. Interim report, 
2:15095 (AD-A-024947) 
D REGION/ION DENSITY 
= interactions with atmospheric negative ions. Final report, 
1973-31 Mar 1976, 2:15097 (AD-A-025770) 
D REG! /PHOTON-ION COLLISIONS 
Photon interactions with atmospheric negative ions. Final report, 
1 Apr 1973-31 Mar 1976, 2:15097 (AD-A-025770) 
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DAMS/ENVIRONMENTAL EFFECTS 
Boundaries of analysis: an inquiry into the Tocks Island Dam 
controversy (Book), 2:13749 
DAMS/SOCIO-ECONOMIC FACTORS 
Boundaries of analysis: an inquiry into the Tocks Island Dam 
controversy (Book), 2:13749 
DARESBURY SYNCHROTRON 
See NINA 
DARRIEUS ROTORS/AERODYNAMICS 
Design consideration for the Darrieus Rotor, 2:12883 
DATA ACQUISITION SYSTEMS 
Systems for storage and retrieval of thermochemical data and 
calculation of phase diagrams (Alloys, metals, and 
compounds), 2:14069 
DATA ANALYSIS/MANUALS 
Interpretation manual for the airborne remote sensor system, 
2:12370 (AD-A-019460) 
DATA TRANSMISSION/MATHEMATICAL MODELS 
Some comparisons of Walsh transformations and Fourier 
transformations for speech compression, 2:15640 (LA-65 12- 
MS) 
DECALSO 
See ION EXCHANGE MATERIALS 
DEEP INELASTIC SCATTERING/NUCLEAR REACTION 
KINETICS 
Remarks on rotational-energy contributions to the kinetic 
energies of deep inelastic reaction products, 2:15235 
DEEP WATER OIL TERMINALS/CONSTRUCTION 
Petroleum transportation systems study. Chapter III. Port costs. 
Final report, 2:12401 (AD-A-012807) 
DEEP WATER OIL TERMINALS/COST 
Petroleum transportation systems study. Chapter III. Port costs. 
Final report, 2:12401 (AD-A-012807) 
DEER/BODY FLUIDS 
Accuracy of the tritium water dilution method for determining 
water flux in reindeer (Rangifer tarandus), 2:14854 
DEFECTS 
(Not for CRYSTAL DEFECTS.) 
DEFECTS/COMPUTER CALCULATIONS 
Elastic interaction energies of defect structures, 2:14076 
DEFORMATION/COMPUTER CALCULATIONS 
Numerical calculation of plastic instability during tensile 
deformation, 2:14112 
DEHYDROGENASES/BIOSYNTHESIS 
Effect of hydrocortisone on cell morphology in C6 cells: the role 
of microfilaments in the inductive process (Cytochalasin B; 
glycerol phosphate dehydrogenase), 2:14842 (UCLA-12- 
1095) 
DEMAGNETIZATION (ADIABATIC) 
See ADIABATIC DEMAGNETIZATION 
DENSIMETERS/PERFORMANCE 
Improved performance criteria for use in nuclear gage 
specifications. Final report (Nuclear moisture-density gages 
for highway compaction control), 2:14573 (PB-248916) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION/ECONOMICS 
Comparative investigation of the economics of seawater 
desalting based on current and advanced distillation concepts, 
2:13265 (ORNL/TM-5232) 
DESALINATION REACTORS 
See also BN-350 REACTOR 
Sea water desalination and steam generation with nuclear 
energy. A comparison and study of two possible circuits of a 
compound system with pass-out condensation or back-pressure 
turbine, 2:12957 
DESALINATION REACTORS/REACTOR COMPONENTS 
Coupling technology for dual-purpose nuclear-desalting plants, 
2:12951 (ORNL/TM-4471) 
DESERTS/ECOLOGY 
Vascular plants of the Nevada Test Site and Central-Southern 
Nevada: ecologic and geographic distributions, 2:14745 (TID- 
26881) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also MEYERS PROCESS 
DESULFURIZATION/CATALYSTS 
Desulphurization catalysts (Patent; 1-10% of iron group metal, 
5-25% of a Group VI A metal, and 0.1-10% rare earth on a 
refractory support), 2:12328 
DETONATION WAVES 
See SHOCK WAVES 


DIESEL ENGINES/SUPERCHARGERS / 


DEUTERIUM/COMPRESSION 
Neutron yield calculations from self-similar spherical 
compressions, 2:15472 
DEUTERIUM/GAS CHROMATOGRAPHY 
Potential application of gas chromatography to the analysis of 
hydrogen isotopes, 2:14293 (MLM-2356) 
DEUTERI M/ISOTOPE EFFECTS 
Pronounced isotope effect in the superconductivity of HfV, 
containing hydrogen (deuterium), 2:14181 
DEUTERIUM IONS/TRAPPING 
Deuteron trapping in titanium, 2:14219 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Elastic neutron scattering from distributed fusion neutrons, 
deuterium, tritium, and lithium, 2:15227 (LA-6537-MS) 
DEUTERON REACTIONS/PICKUP REACTIONS 
Nuclear spectroscopy of '**Os, 2:15261 
DEUTERON REACTIONS/STRIPPING 
Nuclear spectroscopy of '*°Os, 2:15261 
DEUTERONS/PARTICLE STRUCTURE 
When is the deuteron six quarks: Possible evidence against 
dimensional scaling, 2:15198 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Oil and development, 2:13827 
DEVELOPING COUNTRIES/ENERGY DEMAND 
Brief description of the Developing Country Energy Project, 
2:13794 (BNL-21874) 
DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Brief description of the Developing Country Energy Project, 
2:13794 (BNL-21874) 
DIAMONDS 
Diamond turning large optics, 2:14052 (Y/DA-6742) 
DIATOMS/PHYSIOLOGY 
Blooms of surf-zone diatoms along the coast of the Olympic 
Peninsula, Washington. VII. Variations of the carbon-to- 
nitrogen ratio in field samples and laboratory cultures of 
Chaetoceros armatum, 2:14780 
DIBORANE 
See BORANES 
DIELECTRIC MATERIALS/PERMEABILITY 
Tritium transport in nonmetallic solids, 2:15617 (CONF-760558- 


6) 
DIELECTRIC MATERIALS/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161 ) 
DIELECTRIC MATERIALS/SOLUBILITY 
Tritium transport in nonmetallic solids, 2:15617 (CONF-760558- 


6) 
DIELECTRIC MATERIALS/SURFACE PROPERTIES 

Electronic surface properties of ionic insulators. Final technical 
report, | Mar 1968-31 Dec 1974, 2:14273 (AD-A-011145) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/EXHAUST GASES 

Diesel exhaust emissions (a bibliography with abstracts). Report 
for 1964-Jan 1976, 2:14010 (NTIS/PS-76/0007 ) 

Digital simulation of diesel exhaust contamination of mine 
ventilation systems. Final report, 1973-1974, 2:12299 (PB- 
246299) 

Engine performance test of the 1975 Chrysler Nissan Model 
CN633 diesel engine. Interim report, 2:13971 (PB-246742) 

Health hazard evaluation/toxicity determination report 74-1-160, 
White Pass and Yukon Railroad, Skagway, Alaska. Final 
report, 2:14941 (PB-246478) 

Health hazard evaluation/toxicity determination report H.H.E. 
75-28-210, Western States Bankcard Association, San 
Francisco, California. Final report, 2:14697 (PB-249390) 

Oxides of nitrogen transformation while sampling combustion 

products containing carbon monoxide, 2:14023 
DIESEL ENGINES/FUEL CONSUMPTION 

A study of fuel economy and emission reduction methods for 
marine and locomotive diesel engines. Interim report, Nov 
1974- pro | 1975, 2:13970 (PB-246725) 

Engine performance test of the 1975 Chrysler Nissan Model 
CN633 diesel engine. Interim report, 2:13971 (PB-246742) 

DIESEL ENGINES/GAS COMBUSTION PROCESS 

Non-steady burning of liquid fuel droplets in a diesel-like 

environment, 2:13973 
DIESEL ENGINES/RETROFITTING 

A study of fuel economy and emission reduction methods for 
marine and locomotive diesel engines. Interim report, Nov 
1974-May 1975, 2:13970 (PB-246725) 

DIESEL ENGINES/REVIEWS 

Application of the high speed diesel engine as a light duty power 

plant in Europe, 2:13972 
DIESEL ENGINES/SCRUBBERS 
Gas scrubber (Patent), 2:14020 





DIESEL ENGINES/SUPERCHARGERS / 


DIESEL ENGINES/SUPERCHARGERS 
Two-stage turbocharged UE-E type diesel engine, 2:14006 
DIESEL ELS/COMBUSTION 

Combustion of shale derived marine diesel fuel at marine gas 
turbine engine conditions (Comparison of starting 
characteristics, combustion efficiency, and gaseous emissions 
with petroleum derived fuel), 2:12436 

Combustor exhaust-emissions and blowout-limits with Diesel 
Number 2 and Jet A fuels utilizing air-atomizing and pressure 
atomizing nozzles, 2:12403 (N-75-33269) 

Comparative combustion characteristics of petroleum and shale 
oil base diesel fuel marine (Hydrocarbon, CO, and nitrogen 
oxide emissions), 2:12431 

DIESEL FUELS/ENERGY CONSERVATION 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 


76/432) 
DIESEL FUELS/FLAMMABILITY 
Ignition and flammability properties of ‘fire-safe fuels’. Interim 
report, 2:12336 (AD-784281) 
DIESEL FUELS/IGNITION 
Ignition and flammability properties of 'fire-safe fuels’. Interim 
report, 2:12336 (AD-784281) 
DIESEL FUELS/IGNITION QUALITY 
Combustion of shale derived marine diesel fuel at marine gas 
turbine engine conditions (Comparison of starting 
characteristics, combustion efficiency, and gaseous emissions 
with petroleum derived fuel), 2:12430 
DIESEL FUELS/PRODUCTION 
Production and refining of crude shale oil into military fuels. 
Final report, 2:12424 (AD-A-024652) 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Programs NAES and SS: user-oriented programs for solving 
nonlinear algebraic equations and ordinary differential 
equations, 2:15633 (UCID-17267) 
Solving ordinary differential equations for simulation, 2:15632 
(SAND-76-0636) 
DIFFUSION/COMPUTER CALCULATIONS 
Interaction between cesium and graphite for use in the study of 
surface phenomena, 2:14172 
DIPROTONS/PARTICLE PRODUCTION 
Resonance criteria and the 'D, diproton, 2:15206 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
RADIOISOTOPE BATTERIES 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/EFFICIENCY 
Review of direct energy conversion for fusion reactors, 2:15603 
(UCRL-78204) 
DISLOCATIONS 
See also EDGE DISLOCATIONS 
DISLOCATIONS/COMPUTER CALCULATIONS 
Computer simulation of dislocation glide through fields of point 
obstacles, 2:14045 
Continuum representation of computer simulated dislocations, 
2:14080 
Equilibrium configurations of various dislocation arrays by 
computer simulation techniques, 2:14040 
DISLOCATIONS/MOTION 
Dislocation kinetics, 2:14044 
Movement of dislocations through a random array of weak 
obstacles of finite width, 2:14043 
DISPERSION HARDENING/STRUCTURAL MODELS 
ispersion strengthening, 2:14239 
D LVERS/DESIGN 
Dissolver vessel bottom assembly (Patent, fuel reprocessing 
dissolver), 2:12499 
DISTRICT COOLING/ENERGY CONSERVATION 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
DISTRICT COOLING/MATHEMATICAL MODELS 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
DISTRICT HEATING/ENERGY CONSERVATION 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
DISTRICT HEATING/FEASIBILITY STUDIES 
District heating: methods and systems, 2:13918 
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Role of district-heating supply: problems with its competitive 
ition when compuell with other methods of heatin supply 
in relation to the fuel and energy situation in the world, 
2:13725 
Technical and economic aspects of potential U.S. district heating 
systems, 2:13917 
DISTRICT HEATING/MATHEMATICAL MODELS 
Computer program for energy analysis of central heating and 
cooling plant, 2:13724 
DISTRICT HEATING/PLANNING 
Nuclear power for district heating, 2:13122 (AECL-5117) 
DMSO 


(Dimethyl sulfoxide.) 
DMSO/SOLVENT PROPERTIES 
Solution growth of mercuric iodide crystals from 
dimethylsulfoxide-based solvent systems, 2:14264 
DNA 
( Deoxyribonucleic acid.) 
DNA/BIOCHEMICAL REACTION KINETICS 
Characterization and translation of yeast mitochondrial RNA, 
2:14846 (CONF-760820-4) 
DNA/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Inactivation of biologically active dna by gamma ray induced 
superoxide radicals and their dismutation products singlet 
molecular oxygen and hydrogen peroxide, 2:14873 (N-75- 
33664) 
DNA/BIOLOGICAL REPAIR 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
DNA/BIOSYNTHESIS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998) 
DNA/HYDROLYSIS 
Mung bean nuclease I. Terminally directed hydrolysis of native 
DNA, 2:14837 
DNA/POLYMERASES 
Temperature-sensitive DNA polymerase induced by a 
bacteriophage T5 mutant: relationship between polymerase 
and exonuclease activities, 2:14836 
RS 


Mode switching apparatus for door opening mechanism 
(Patent), 2:13329 
DOORS/PERSONNEL MONITORING 
Active versus passive screening for entrance control, 2:12606 
DOORS/SECURITY 
Nuclear security enclosure (SNM door monitor, personnel 
access control, metal/explosive detection), 2:12605 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Influence of dose and dose rate on the incidence of neoplastic 
disease in RFM mice after neutron irradiation, 2:14915 
DOSEMETERS 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
DOSEMETERS/LIQUID IONIZATION CHAMBERS 
On the application of a liquid-dielectric ionization chamber to *? 
Cf dosimetry, 2:14564 
DOSE-RESPONSE RELATIONSHIPS 
* Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with oil shale 
and coal gasification technologies, January 1-June 30, 1976, 
2:14939 (LA-6506-PR) 
DOUBLET-3 DEVICE/SPECIFICATIONS 
Fusing reactor studies: doublet III design. Key phase report No. 
1, 2:15556 (PB-248321) 
DRIFT CHAMBERS/DESIGN 
Charged particle detector system for the MPS and ISABELLE 
spectrometers, 2:14568 (BNL-21898) 
DRILL CORES/SAMPLING 
Sampling procedures and catalogue of samples for eight 
boreholes at Clear Lake, Lake County, California (14 to 113 
meters deep), 2:12832 (USGS-OFR-76-157) 
DRILLING EQUIPMENT/NOISE 
Noise control of s r drills. Final report, Jan 1973-Jan 1975, 
2:12248 (PB-246381) 
DRINKING WATER/CONTAMINATION 
Preliminary assessment of su: ted carci ns in drinking 
water: report to Con , 2:14869 (PB-250961 ) 
DRINKING WATER/RADIOCHEMICAL ANALYSIS 
Radiochemical methodology for drinking water. Environmental 
monitoring series, 2:14299 (PB-45406) 
Tentative reference method for measurement of tritium in 
environmental waters. Environmental monitoring series, 
2:14804 (PB-25 1244) 
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DROPLETS/ELECTRIC MEASURING INSTRUMENTS 
Design, development, and field test of a droplet measuring 
device. Final report, Jun 1973-Jun 1974, 2:12926 (PB- 


245607) 
DROSOPHILA/BIOLOGICAL RADIATION EFFECTS 
Heterozygous effects of irradiated chromosomes on viability in 
Drosophila melanogaster (X radiation), 2:14918 
DROSOPHILA/CHROMOSOMAL ABERRATIONS 
Genetics of dopa decarboxylase in Drosophila melanogaster. I. 
Isolation and characterization of deficiencies that delete the 
dopa-decarboxylase-dosage-sensitive region and the a-methyl- 


dopa- rsensitive locus, 2:14849 
DROSOPHILA /GENETICS 

Genetics of dopa decarboxylase in Drosophila melanogaster. I. 
Isolation and characterization of deficiencies that delete the 
dopa-decarboxylase-dosage-sensitive region and the a-methyl- 
dopa-hypersensitive locus, 2:14849 

DR PHILA/MUTAGENESIS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
DROSOPHILA/MUTATIONS 

Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5195) 

Heterozygous effects of irradiated chromosomes on viability in 
Drosophila melanogaster (X radiation), 2:14918 

DRUGS/BIOLOGICAL EFFECTS 

Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5195) 

Effect of hydrocortisone on cell morphology in C6 cells: the role 
of microfilaments in the inductive process (Cytochalasin B; 
glycerol phosphate dehydrogenase), 2:14842 (UCLA-12- 
1095) 

DRUGS/SKIN ABSORPTION 

Dermal penetration of radio-labeled topical repellents 
cyclohexamethylene carbamide and n-butylsulfonimido 
cyclohexamethylene. Special study Aug 1974-Feb 1975, 
2:14855 (AD-A-017518) 

DRUGS/TOXICITY 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
DRYERS/ECONOMICS 

Characterization of the potential users of microwave-vacuum 

grain dryers, 2:13936 (TID-27171) 
DRYERS/ENERGY CONSERVATION 

Characterization of the potential users of microwave-vacuum 

grain dryers, 2:13936 (TID-27171) 
DRYERS/FUEL CONSUMPTION 
Characterization of the potential users of microwave-vacuum 
grain dryers, 2:13936 (TID-27171) 
DRYOUT 
Boiling crisis: experimental study (PWR and BWR), 2:13646 
D-T REACTORS/PLANNING 

Effects of plasma physics problems on the design, mode of 

operation, and economy of D-T fusion reactors, 2:15566 
D-T REACTORS/PLASMA HEATING 

Time-dependent solution of Fokker-Planck equation for alpha- 
particles and its effect on alpha-particle heating characteristics 
in a D-T fusion reactor, 2:15371 

D-T REACTORS/REACTOR OPERATION 

Effects of plasma physics problems on the design, mode of 

operation, and economy of D-T fusion reactors, 2:15566 
DUAL TEMPERATURE PROCESS 

Gas stripping and recirculation process in heavy water 

separation plant (Patent), 2:12643 
DUAL-PURPOSE POWER PLANTS 

Sea water desalination and steam generation with nuclear 
energy. A comparison and study of two possible circuits of a 
compound system with pass-out condensation or back-pressure 
turbine, 2:12957 

DUAL-PURPOSE POWER PLANTS/REACTOR COMPONENTS 

Coupling technology for dual-purpose nuclear-desalting plants, 

2:12951 (ORNL/TM-4471 ) 
DUCKS/RADIONUCLIDE KINETICS 

Pu processing; fractionization; encapsulation; wastes; uptake; 

hydrology; public protection, 2:12476 (ARH-ST-139) 
DUOPLASMATRONS/DESIGN 

Studies of the hollow discharge duoplasmatron as a source of H™ 

ions, 2:14547 
STS 


See also COSMIC DUST 
DUSTS/COMBUSTION 
Methods for sampling noncombustible content of coal mine dust, 
2:12227 (BM-RI-8050) 
DUSTS/CONTROL 
Develop and test canopy air curtain devices. Open file report, 
Jun 1973-Jun 1975, 2:12298 (PB-246041) 
Dust collecting system for auger head miners in low coal. Final 
report, 2:1 2343 (PB-244684) 


EARTH ATMOSPHERE 


Dust suppression with water sprays during continuous coal 
mining operations. Report of investigations, 2:12246 (PB- 
245562) 

Problems of safety in coal mines (voprosy bezopasnosti v 

ugolnykh shakhtakh), 2:12277 (PB-249791) 

Underground application of foam for ET of respirable 
dust. Open file report, Jul 1973-May 1975, 2:12264 (PB- 
249861) 

DUSTS/CORROSIVE EFFECTS 

A mechanistic model for prediction of ductile erosion. Final 
report, | Jan 1973-31 Dec 1974, 2:14187 (AD-A- 
013833/9ST) 

DUSTS/EXPLOSIONS 
Dust dispersal by explosion-induced airflow. Entrainment by 

airblast. Report of investigations 1976, 2:12300 (PB-253014) 

DUSTS/FLAMMABILITY 
Methods for sampling noncombustible content of coal mine dust. 

Research report, 2:12297 (PB-244776) 

DUSTS/HEALTH HAZARDS 

Coal mine dust respiratory protective devices. Final report, 
2:12296 (PB-244685 ) 

DUSTS/MONITORING 

Air conservation. Volume 8, number 2, 1974, 2:14716 (TT-74- 
54053/2) 

DUSTS/REMOVAL 
Electronic dust separator system (Patent), 2:14384 
Particle charging device and an electric dust collecting apparatus 

making use of said device (Patent), 2:14383 

DUSTS/SAMPLING 

Methods for sampling noncombustible content of coal mine dust. 
Research report, 2:12297 (PB-244776) 

Methods for sampling noncombustible content of coal mine dust, 
2:12227 (BM-RI-8050) 

DUSTS/THERMODYNAMIC PROPERTIES 
Thermal history of rock dust particles in a gas flame preheat 

zone, 2:12230 (BM-RI-8135) 

DUSTS/TOXICITY 
Health hazard evaluation/toxicity determination report 73-73- 

143, Inland Manufacturing Co., General Motors Corporation, 
Dayton, Ohio. Final report, 2:14940 (PB-246450) 

DYE LASERS 
Laser with stabilized wavelength (Patent), 2:12462 

DYE LASERS/CAVITY RESONATORS 
High efficiency, unstable resonator, dye laser module. Final 

technical report, 2:14432 (AD-A-021513) 

DYE LASERS/MODE LOCKING 
Mode-locked laser (Patent), 2:14484 

DYES 
See also INDOCYANINE GREEN 

PHTHALOCYANINES 

DYES/LABELLING 

Distribution of iodine-123-labeled indocyanine green in the eye. 
XVIII, 2:14868 
DYSPROSIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
DYSPROSIUM 161/MOESSBAUER EFFECT 
'61Dy hyperfine parameters for C, and C;/sub i/ site symmetries 
in Dy,Os3, 2:14246 

Paramagnetic Moessbauer-spectra of '*'Dy(GAMMA, or 
GAMMaA,) and '*Er(GAMMA,) in cubic symmetry: influence 
of relaxation, 2:14067 

DYSPROSIUM OXIDES/HYPERFINE STRUCTURE 
'6!Dy hyperfine parameters for C, and C;/sub i/ site symmetries 

in Dy,O3, 2:14246 


E LAYER 
See E REGION 
E REGION 
See also SPORADIC E 
E REGION/EMISSION SPECTRA 
Geometric aspects of rocket photometry. Interim report, 
2:15095 (AD-A-024947) 
E REGION/ION-MOLECULE COLLISIONS 
Charge exchanges and ion-molécule rearrangements in disturbed 
E and F regions (implications for optical emissions and 
deionization). Interim report, 2:15091 (AD-A-019260) 
E REGION/PLASMA DRIFT 
Kinetic description of ionospheric dynamics in the three-fluid 
proximation, 2:15104 (N-75-30698) 
EARTH ATMOSPHERE 
See also AIR 





EARTH ATMOSPHERE 


IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
Jupiter and planet Earth, 2:15068 (N-75-24633) 
EARTH ATMOSPHERE/ELECTRIC FIELDS 
Electric field rocket program. Final report, 20 Jul 1973-28 Feb 
1975, 2:15083 (A "ACO1 1683) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
A aa of remote a for prediction and detection of 
llution, phase 2, 2:14740 (N-76-18697) 
EARTH MA LE/EL (© CONDUCTIVITY 
Review of the relevance of laboratory electrical conductivity 
data to the earth, 2:14949 (UCRL-78275) 
EARTH MANTLE/HOT SPOTS 
Hot lines in the Earth's mantle, 2:14957 
EARTH PLANET/CLIMATES 

Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth's climate and glaciation 
during past 10* to 10° years), 2:14647 (UCRL-Trans-1 1183) 

EARTH PLANET/GLACIERS 

Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth's climate and glaciation 
during past 10* to 10° years), 2:14647 (UCRL-Trans-11183) 

EARTH PLANET/PLANETARY EVOLUTION 

Jupiter and planet Earth, 2:15068 (N-75-24633) 

EARTHQUAKES 

Earthquake triggering by earthquakes and nuclear explosions at 

rates of less than 1°/day, 2:14955 (UCRL-52096) 
EARTHQUAKES/GROUND MOTION 

Engineering characteristics of earthquake ground motions, 
2:13447 

Procedures for developing vibratory ground motion criteria at 
nuclear plant sites, 2:13448 

EARTHQUAKES /SEISMIC DETECTION 

Seismic discrimination. Semiannual technical summary report, | 
Jul-30 Dec 1975, 2:14643 (AD-A-025777) 

Seismic wave propagation and earthquake characteristics in 
Asia. Semiannual technical report No. 2, | May-31 Oct 1975, 
2:14623 (AD-A-020693) 

Semiannual report, Project t/4703 special data collection 
systems, January through June 1975, 2:14622 (AD-A-019578) 

Special data collection system event report. NTS Event 
"MIZZEN'’, 3 June 1975. Technical report, 2:14624 (AD-A- 
020874) 

Special data collection system event report. Eastern Kashmir, 28 
April 1975. Technical report, 2:14625 (AD-A-020875) 

Special data collection system event report. Southern California, 
1 June 1975. Technical report, 2:14626 (AD-A-020876) 

Special data collection system event report. Yellowstone 
National Park, Wyoming, 30 June 1975. Technical report, 
2:14627 (AD-A-020877) 

Special data collection system event report. Gulf of California, 8 
July 1975. Technical report, 2:14628 (AD-A-020878) 

Special data collection system event report. Central Siberia, 12 
August 1975. Technical report, 2:14629 (AD-A-020879) 

Special data collection system event report. Novaya Zemlya, 23 
August 1975. Technical report, 2:14630 (AD-A-020880) 

Special data collection system event report: Japan, 4 May 1975. 
Technical report, 2:14631 (AD-A-020913) 

Special data collection system event report: Mexico, 4 May 
1975. Technical report, 2:14632 (AD-A-020914) 

Special data collection system event report: Japan, 6 May 1975. 
Technical report, 2:14633 (AD-A-020915) 

Special data collection system event report: Central Siberia, 29 
September 1975. Technical report, 2:14634 (AD-A-020916) 

Special data collection system event report: NTS Event 
‘MARSH’, 6 September 1975. Technical report, 2:14635 
(AD-A-020918) 

Special data collection system event report - NTS Event 
"KASSERI’, 28 October 1975. Technical report, 2:14636 
(AD-A-020919) 

Special data collection system event report - Komandorsky 
Islands Region, 15 August 1975. Technical report, 2:14637 
(AD-A-020920) 

Special data collection system event report - Mexico-Guatemala 
Border, 22 August 1975. Technical report, 2:14638 (AD-A- 
020921) 

Use of source-region-station time corrections at NTS for depth 
estimation. Technical report, 2:14642 (AD-A-025349) 

EBIS 
See ELECTRON BEAM ION SOURCES 
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EBR-2 REACTOR/FUEL PINS 

Cesium relocation in mixed-oxide fuel pins resulting from 
7 temperature reirradiation, 2:13161 (HEDL-SA-75- 
1083) 

Reirradiation of mixed-oxide fuel pins at increased temperatures, 
2:13163 (HEDL-SA-1084) 

EBR-2 REACTOR/REACTOR COMPONENTS 

Investigations of materials compatibility relevant to the EBR-II 

System. FY 1975, 2:13465 (ANL-75-68) 

EBR-2 REACTOR/REACTOR MATERIALS 
aa ong of materials compatibility relevant to the EBR-II 

tem. FY 1975, 2:13465 (ANL-75-68) 

EBR:: REACTOR/REACTOR OPERATION 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-52) 

ECCS 

(Emergency core cooling system.) 

See also CORE FLOODING SYSTEMS 
CORE SPRAY SYSTEMS 

Concept for the injection of coolant into the pressure vessel of a 
LWR reactor (Patent), 2:13571 

Control of loss-of-coolant accidents in the primary loop of 
pressurized-water reactors, 2:1 3622 

Emergency cooling apparatus for a pressure tube-type reactor 
system (Patent), 2:13550 

Influence of the USAEC Final Acceptance Criteria (FAC) on 
the analysis of loss-of-coolant accidents, 2:13604 

System for the automatic switching off feeding between two 
parallel lines of an emergency cooling system for water-cooled 
nuclear reactors (Patent), 2:13573 

ECCS/HEAT TRANSFER 

Liquid film thickness measurements in University of Michigan 
wet steam tunnel. Technical report (Turbine blade erosion; 
LWR emergency core cooling), 2:13541 (PB-247804) 

ECCS/MATHEMATICAL MODELS 

Supplementary information relating to Exxon Nuclear Company 
WREM-based generic PWR ECCS evaluation model update 
ENC-WREM-II. Supplement 1, 2:13548 (XN-76-27(Suppl.! )) 

ECCS/MODIFICATIONS 

Westinghouse emergency core cooling system evaluation model 
application to plants equipped with upper head injection 
(PWR), 2:13023 (WCAP-8480(Rev.1)) 

ECCS/PERFORMANCE 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models (PWR), 2:13549 (XN-76-44) 

a emergency core cooling system evaluation model 
, to plants equipped with upper head injection 

R), 2:13023 (WCAP-8480(Rev.1)) 

Westinghouse ECCS two-loop plant sensitivity studies (14 x 14) 
(PWR), 2:13547 (WCAP-8854) 

Westinghouse ECCS: three-loop plant (17 x 17) sensitivity 
studies (PWR), 2:13546 (WCAP-8853) 

ECCS/PUMPS 
Pumps for safety systems in 1,200 MW PWR reactors, 2:13619 
ECCS/RELIABILITY 
HTGR core auxiliary cooling system availability and reliability, 
2:13579 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMETRICS 

Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND-76-5651) 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

ECONOMIC DEVELOPMENT 

Evaluation of regional economic and environmental effects of 
alternative highway systems. Summary report, 2:13727 (PB- 
244860) 

ECONOMIC ELASTICITY 

World energy prices and their impacts on new technology, 

2:13802 
ECONOMICS 
.See also ECONOMETRICS 

Appropriate technology and Navajo economic development, 
2:13726 (LA-6489) 

Economics of depletable resources: market forces and 
intertemporal bias (Introduction of Market Imperfection 
Function), 2:13731 (PB-255623) 

ECONOMY/GLOBAL ASPECTS 

mw a of energy, 2:13715 


“i also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
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ECOSYSTEMS/CONTAMINATION 
Ecosystem approach, 2:14763 
ECOSYSTEMS/MATHEMATICAL MODELS 
Suitability indices for ecological evaluation of alternatives, 
4 


2:14741 
ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Impact assessment for nuclear power plants: implications for 

ecological and environmental sciences, 2:14739 
EDGE DISLOCATIONS/COMPUTER CALCULATIONS 
Interaction between interstitial atoms and 1/2 < 111 > (110) 
edge dislocations, and its influence on the Peierls stress, 
2:14078 
EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EGR SYSTEMS 

See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 

See MICROWAVE RADIATION 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 

See also POTENTIAL SCATTERING 
ELASTIC SCATTERING/SCATTERING AMPLITUDES 

Properties of scattering amplitudes at very high energies. Final 
a report, | Jun 1974-1 Jun 1975, 2:15222 (N-75- 

) 
ELECTRIC ARCS/THOMSON SCATTERING 

Effect of electron-neutral collisions on the satellites of the 

Thompson scattering spectrum in arc plasmas, 2:15411 
ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 

ELECTRIC BATTERIES/ANODES 

Process for manufacturing a negative accumulator electrode for 
the reversible storage and restitution of hydrogen (Patent), 
2:13697 

Structure of lithium-boron alloys and their performance as 
potential anodes for high power molten salt batteries. Progress 
report, | Aug 1974-30 Jun 1975, 2:13693 (AD-A-025202) 

ELECTRIC BATTERIES/CATHODES 

Use of hydrogen-absorbing electrode in alkaline battery (For 
protection against electrochemical damage due to battery 
reversal; patent), 2:13702 

ELECTRIC BATTERIES/DESIGN 

Development program for solid electrolyte batteries. Interim 
report, 2:13678 (PB-248326) 

Rechargeable battery with current limiting means (Patent; 
indicates if battery has been short-circuited ), 2:13679 

Storage battery (Patent; vertical ribs to ensure electrolyte 
circulation), 2:13675 

ELECTRIC BATTERIES/ELECTRIC POTENTIAL 

Battery peak charge voltage monitor for dual air density 
satellite, 2:13694 (N-75-30512) 

ELECTRIC BATTERIES/ELECTROCHEMISTRY 

Fundamental studies connected with electro-chemical energy 
storage. Final report, 2:13673 (N-75-30647) 

ELECTRIC BATTERIES/ELECTRODES 

Analysis of porous electrodes with sparingly soluble reactants 
IV. Application to particulate bed electrode: Ag/AgCl system. 
Technical report, 2:13691 (AD-A-019580) 

Analysis of porous electrodes with sparingly soluble reactants, III 
short time transients. Technical report, 2:13667 (AD-A- 
024031) 

ELECTRIC BATTERIES/ELECTROLYTES 

Development program for solid electrolyte batteries. Interim 

report, 2:13678 (PB-248326) 
ELECTRIC BATTERIES/PERFORMANCE 

ATS-6 power system: hardware implementation and orbital 

performance, 2:12751 
ELECTRIC BATTERIES/PERFORMANCE TESTING 

Design of the High Energy Astronomy Observatory (HEAO) 
power subsystem, 2:12752 

Development program for solid electrolyte batteries. Interim 
report, 2:13678 (PB-248326) 

ELECTRIC BATTERIES/STANDARDS 
Law enforcement standards program: NILECJ standard for 
porprend for personal/portable transceivers, 2:13686 (PB- 
) 
ELECTRIC BATTERIES/VENTS 
Resealable vent for plastic battery case (Patent), 2:13701 


ELECTRIC POWER/SOCIO-ECONOMIC FACTORS / 


ELECTRIC BRIDGES/JOSEPHSON JUNCTIONS 
Nonstationary Josephson effect in thin-filmed superconducting 
bridges of uniform thickness, 2:14394 
ELECTRIC CONDUCTORS/FABRICATION 
Final report to Lawrence Livermore Laboratory, 2:14051 
(UCRL-13689) 
ELECTRIC CONDUCTORS/INSTABILITY 
Superconductivity and Peierls instability in coupled linear chain 
systems, 2:15324 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FUSES 
Preliminary experiment for the development of a semi-fast (ms) 
fuse for intense currents (MA), 2:15589 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
ELECTRIC GENERATORS/ELECTRONIC CIRCUITS 
Wind driven field modulated generator systems, 2:12887 
ELECTRIC GENERATORS/PERFORMANCE 
New generation scheme for large wind energy conversion 
systems, 2:12886 
Wind driven field modulated generator systems, 2:12887 
ELECTRIC GROUNDS/PERFORMANCE TESTING 
Heater protective devices, resistance grounding study (For 
protection of sodium pipe systems), 2:14365 (LMEC-TDR-76- 


2) 
ELECTRIC MOTORS/EFFICIENCY 

Energy efficiency and electric motors: a technical, economic, 
and policy analysis of efficiency standards in commercial and 
industrial electric motors and equipment, 2:13774 (FEA/D-76- 
381) 

ELECTRIC MOTORS/ENERGY CONSERVATION 

Energy efficiency and electric motors: a technical, economic, 
and policy analysis of efficiency standards in commercial and 
industrial electric motors and equipment, 2:13774 (FEA/D-76- 
381) 

ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CONSUMPTION RATES 
1975 survey of energy use in Wisconsin, 2:13795 (IES-65) 
ELECTRIC POWER/COST 

Summary and recommendations of the final report of the 

Electricity Costs Commission, 2:13838 (PB-245179) 
ELECTRIC POWER/DEMAND FACTORS 

Potential fuels shifts: a survey of energy contingency planning by 
manufacturing industries in the United States, 2:13805 

Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 

Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 

Summary and recommendations of the final report of the 
Electricity Costs Commission, 2:13838 (PB-245179) 

ELECTRIC POWER/ECONOMICS 

Final report of the Electricity Costs Commission, 2:13837 (PB- 
245022) 

ELECTRIC POWER/ENERGY STORAGE 

Energy storage, 2:13768 

ELECTRIC POWER/FINANCING 
Commercial energy developments, 2:13748 
ELECTRIC POWER/FORECASTING 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

ELECTRIC POWER/PLANNING 

People and the Sound. Power and the environment planning 
report. Final report, 2:13839 (PB-245242) 

ELE IC POWER/POLLUTION REGULATIONS 

Commercial energy developments, 2:13748 

ELECTRIC POWER/PRODUCTION 

Interfuel substitution in steam electric power generation, 

2:13843 
ELECTRIC POWER/REGULATIONS 

1975 Federal Power Commission annual report, 2:13840 

Final report of the Electricity Costs Commission, 2:13837 (PB- 
245022) 

Survey of electric utility powerplant delays. Summary report, 
2:13842 (PB-245051) 

ELECTRIC POWER/RESEARCH PROGRAMS 

Assessment of private sector funding of energy R and D. Final 

report, 2:13760 (PB-249136) 
ELE IC POWER/REVIEWS 

Critique of the electricity industry. Research report ERG 013 

(In United Kingdom), 2:13835 (NP-21227) 








ELECTRIC POWER/SOCIO-ECONOMIC FACTORS / 


ELECTRIC POWER/SOCIO-ECONOMIC FACTORS 

Attitudes and behavior of residence in all-electric homes, 

2:13923 (PB-244981) 
ELECTRIC POWER/STATISTICS 
Statistics of publicly owned electric utilities in the United States, 
1973, 2:13836 (PB-242962) 
ELECTRIC PROBES 
See also LANGMUiR PROBE 
ELECTRIC PROBES/KINETIC EQUATIONS 

Probes in a plasma from a gas dynamic point of view with 
application to the problem of satellite charging. Environmental 
research papers, 2:15391 (AD-A-021489) 

ELECTRIC PROBES/PERFORMANCE 

Influence of the amplitude of the superimposed potential 
oscillations on probe measurements of the electron 
distribution function, 2:15402 

ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
ELECTRIC BRIDGES 
RESISTORS 
SWITCHES 
ELECTRICAL EQUIPMENT/PERFORMANCE TESTING 

Safety analysis computer program for evaluation of complicated 
electeical circuits representing ignition hazards. A 
comprehensive study of intrinsic safety criteria. Contract 
research report for 1971-1974 (Coal mines), 2:12265 (PB- 
250389) 

ELECTRICAL EQUIPMENT/SHIELDING 

Electromagnetic shielding. Volume 2. 1972-March 1976 (a 
bibliography with abstracts). Report for 1972-March 1976, 
2:14613 (NTIS/PS-76/0366 ) 

ELECTRICAL TESTING/MONITORING 

The feasibility of low current fault detection by differential 
current measurement. Final report, 1973-74 (Trolley lines in 
coal mines), 2:12266 (PB-250599) 

ELECTRIC-POWERED VEHICLES/CONTROL SYSTEMS 

Propulsion control system for electrically powered vehicles 
(Patent), 2:13988 

ELECTRIC-POWERED VEHICLES/FLYWHEELS 

Flywheel-battery hydrid: a new concept for vehicle propulsion, 
2:13989 (UCRL-52000-76-6) 

ELECTRIC-POWERED VEHICLES/HYBRID SYSTEMS 

Flywheel-battery hydrid: a new concept for vehicle propulsion, 
2:13989 (UCRL-52000-76-6) 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
ELECTROCHEMICAL CELLS/ELECTRODES 

Procedure for fabricating electrodes for galvanic elements and 
accumulators using porous frameworks which are made 
surface conductive or designed with conducting inserts 
(Patent), 2:13700 

ELECTROMAGNETIC PULSES 

An examination of the adequacy of the three-species air 
chemistry treatment for the prediction of surface-burst EMP. 
Topical report, Apr 1974-Dec 1975, 2:14610 (AD-A-025280) 

Literature review of EMP effects on apertures, 2:14587 (UCID- 
17321) 

Transient ionization effects from primary gamma fission 
radiation in the upper atmosphere. Technical report, 2:15111 
(AD-A-020812) 

ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
Histochemistry of serotonin of skeletal muscles exposed to 
pulsed magnetic fields, 2:14906 (JPRS-65859) 
ELECTROMA NETIC RADIATION/DISPERSION RELATIONS 

Dispersion relation of linearly polarized strong electromagnetic 

waves, 2:15517 
ELECTROMAGNETIC RADIATION/MEASURING METHODS 

Electromagnetic radiation from a rocket motor, 2:14364 (LA- 

6357-MS) 
ELECTROMAGNETIC TRANSITIONS 

See ENERGY-LEVEL TRANSITIONS 
ELECTRON BEAM FURNACES/TEMPERATURE 

MEASUREMENT 

Effect of scattered light on temperature measurement by optical 
pyrometry, 2:14595 
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ELECTRON BEAM ION SOURCES/PINCH EFFECT 
Measurements of large ion currents in a pinched relativistic 
electron beam diode, 2:14541 
ELECTRON BEAM WELDING 
Method for measuring and stabilizing the diameter of the 
heating-spot on parts to be welded in an electron beam 
welding unit and a device for carrying out said method 
(Patent), 2:13332 
ELECTRON BEAMS/STABILITY 
Stabilization of the precessional mode for strong self-field 
relativistic electron rings, 2:15432 
ELECTRON DETECTION/SHOWER COUNTERS 
Calculated performance of a mineral-oil-iron ionization 
spectrometer, 2:14570 
ELECTRON GUNS/DESIGN 
Hollow cathode gun and coating chamber (27 Sep 1976) 
(Engineering Materials) (11 drawings), 2:14521 (CAPE-2534) 
ELECTRON GUNS/RESEARCH PROGRAMS 
Electron gun technology. Semiannual technical report No. 7, | 
Jul31 Dec 1975, 2:14408 (AD-A-21926) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES/MAGNETOHYDRODYNAMICS 
Acceleration of particles by electron plasma waves in a 
moderate magnetic field, 2:15535 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Nonlinear interaction of a plasma with a ‘helical’ electron beam, 
2:15536 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Electron scattering studies of low-lying collective states of even 
Zn isotopes, 2:15249 
ELECTRON SPIN RESONANCE/LINE BROADENING 
Saturation behavior of inhomogeneously broadened EPR lines 
detected with magnetic field modulation, 2:15309 
ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Atomic beam scattering studies. Final report, | Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
ELECTRON-ATOM COLLISIONS/INELASTIC SCATTERING 
Atomic beam scattering studies. Final report, | Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
ELECTRON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
When is the deuteron six quarks: Possible evidence against 
dimensional scaling, 2:15198 
ELECTRON-DEUTERON INTERACTIONS/INELASTIC 
SCATTERING 
When is the deuteron six quarks: Possible evidence against 
dimensional scaling, 2:15198 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/PHYSICAL RADIATION EFFECTS 
Maintenance for the Net-2 network analysis program. Final 
report 2 Apr-31 Dec 1975, 2:14577 (AD-A-019470) 
ELECTRONIC CIRCUITS/SWITCHES 
Low im ce switch (Patent), 2:14522 
ELECTRONIC CIRCUITS/SYSTEMS ANALYSIS 
Maintenance for the Net-2 network analysis program. Final 
report 2 Apr-31 Dec 1975, 2:14577 (AD-A-019470) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
ANALOG-TO-DIGITAL CONVERTERS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/SHIELDING 
Electromagnetic shielding. Volume 2. 1972-March 1976 (a 
bibliography with abstracts). Report for 1972-March 1976, 
2:14613 (NTIS/PS-76/0366) 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron impact ionization of multicharged ions, 2:15162 
ELECTRON-ION COLLISIONS/IONIZATION 
Electron impact ionization of multicharged ions, 2:15162 
ELECTRON-MOLECULE COLLISIONS/ELASTIC 
SCATTERING 
Atomic beam scattering studies. Final report, 1 Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
Theory ‘of low-energy electron-molecule collision physics in the 
coupled-channel method and application to e-CO, scattering 
¢ .01 to 10 eV, potentials, partial waves), 2:15152 (LA-6328- 


) 
ELECTRON-MOLECULE COLLISIONS/ENERGY 
ABSORPTION 


An analytic — radation spectrum for H,, 2:15171 


ELECTRON: ECULE COLLISIONS/EXCITATION 
Electron impact excitation of the Rydberg states in O, in the 7- 
10 eV energy-loss region, 2:15167 
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ELECTRON-MOLECULE COLLISIONS/INELASTIC 
SCATTERING 
Atomic beam scattering studies. Final report, | Aug 1972-31 Jul 
1975, 2:15147 (AD-A-018377) 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Observation of a narrow state at 1865 MeV/c? decaying into Kz 
and Kram produced in e*e~ annihilation (3.90 to 4.60 GeV, 
decay width), 2:15189 (LBL-4883) 
ELECTRON-POSITRON INTERACTIONS, FINAL-STATE 
INTERACTIONS 
Observation of a narrow state at 1865 MeV/c? decaying into Kz 
and Kaz produced in e*e~ annihilation (3.90 to 4.60 GeV, 
decay width), 2:15189 (LBL-4883) 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic scattering of polarized electrons by polarized 
protons, 2:15180 
ELECTRON-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic scattering of polarized electrons by polarized protons, 
2:15179 
ELECTRON-PROTON 
INTERACTIONS/ELECTROPRODUCTION 
Comparison of z* and 7 electroproduction at Odegree and 
90degree center-of-mass angles, 2:15181 
ELECTRON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Scalar-transverse separation for single 7* electroproduction, 
2:15183 
ELECTRON-PROTON INTERACTIONS/INELASTIC 
SCATTERING 
Precision comparison of inelastic electron and positron 
scattering from hydrogen, 2:15182 
ELECTRON-PROTON INTERACTIONS/P INVARIANCE 
Deep inelastic scattering of polarized electrons by polarized 
protons, 2:15180 
ELECTRON-RING ACCELERATORS/CLUSTER BEAM 
INJECTION 
Measurements on cluster beams (Density), 2:15134 (IPP-0/27) 
ELECTRON-RING ACCELERATORS/DESIGN 
Measurements on cluster beams (Density), 2:15134 (IPP-0/27) 
ELECTRON-RING ACCELERATORS/PERFORMANCE 
Measurements on cluster beams (Density), 2:15134 (IPP-0/27) 
ELECTRONS 
See also COSMIC ELECTRONS 
SOLAR ELECTRONS 
SOLVATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/BINDING ENERGY 
Minimum dipole moment required to bind an electron-molecular 
theorists rediscover phenomenon mentioned in Fermi-Teller 
aper on another subject twenty years earlier, 2:15172 
(ORNL/TM-5440) 
ELECTRONS/ENERGY LOSSES 
Energy moment method for straggling of an ultra-relativistic 
electron beam. Interim report, 2:15286 (AD-A-021980) 
ELECTRONS/SLOWING-DOWN 
Hadron cascades in iron and uranium, 2:15290 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electronic dust separator system (Patent), 2:14384 
Electrostatic precipitator and gas sensor control (Patent), 
2:14382 
Particle charging device and an electric dust collecting apparatus 
making use of said device (Patent), 2:14383 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
A mathematical model of electrostatic precipitation. Final 
report, 2:12909 (PB-246189) 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Electronic dust separator system (Patent), 2:14384 
Electrostatic precipitator and gas sensor control (Patent), 
2:14382 
New trend in electrostatic precipitators, 2:14374 
Particle charging device and an electric dust collecting apparatus 
making use of said device (Patent), 2:14383 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Examples of new electrostatic precipitators, 2:14373 
New trend in electrostatic precipitators, 2:14374 
a PRECIPIT ATORS/PERFORMANCE 


Test evaluation of cat-ox high efficiency electrostatic 
precipitator. Final report, Sep-Dec 1974, 2:12912 (PB- 
246647) 

ELECTROSTATIC PROBES/ELECTRIC CURRENTS 
bag es a8 of a cylindrical probe in a collisionless magnetoplasma, 
15419 


ENERGY/RESEARCH PROGRAMS / 


ELECTROSTATIC PROBES/PERFORMANCE 
Study of the ion density of a radio-frequency plasma using 
electrostatic probes and focussed microwave interferometers, 


2:15414 
ELEMENT 126/ALPHA DECAY 
Calculated half-lives of superheavy nuclei near *[ 126], 2:15268 
ELEMENT 126/BETA DECAY 
Calculated half-lives of superheavy nuclei near *“[ 126], 2:15268 
ELEMENT 126/SPONTANEOUS FISSION 
Calculated half-lives of superheavy nuclei near **[ 126], 2:15268 
ELEMENTARY PARTICLES 
See also HADRONS 
PHOTONS 
ELEMENTARY PARTICLES/RESEARCH PROGRAMS 

Research in particles and fields. Semiannual status report, | Oct 
1974-31 Mar 1975 (Experiments in space), 2:14973 (N-75- 
25789) 

ELEMENTS 
See also METALS 
ELEMENTS/ACTIVATION ANALYSIS 

Neutron activation analysis at the Livermore pool-type reactor 
for the environmental research program (Identification of 
trace element contaminants), 2:14715 (UCRL-52092) 

ELEMENTS/TOXICITY 

Tolerance to trace elements in plants (Tolerance of agricultural 
plants to trace amounts of naturally-occurring elements), 
2:14935 (UCLA-12-1105) 

ELMO BUMPY TORUS/DESIGN 

ELMO Bumpy Torus Reactor (EBTR) reference design, 2:15553 
(ORNL/TM-5669 ) 

ELMO BUMPY TORUS/SCALING LAWS 

Elmo Bumpy Torus Reactor (Reference design), 2:15546 
(CONF-760935-23) 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 

Proposed energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 

EMERGENCY RODS 
See SCRAM RODS 
EMP 
See ELECTROMAGNETIC PULSES 
ENERGY 
See also FREE ENERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
ENERGY/BIBLIOG RAPHIES 

Bibliography of selected Rand publications (134 abstracts of 

books, reports, Rand memoranda, papers), 2:13716 
ENERGY/DATA COMPILATION 

Energy information activities at the FEA, 2:13712 (PB-253962) 

Review of the information-gathering practices of the Federal 
Energy Administration, 2:13708 (OSP-76-18) 

ENERGY/INFORMATION RETRIEVAL 

Energy information resources maintained by the metropolitan 
Washington Council of Governments. Final report, 2:13711 
(PB-245248) 

Review of the information-gathering practices of the Federal 
Energy Administration, 2:13708 (OSP-76-18) 

ENERGY/INFORMATION SYSTEMS 

Energy information resources maintained by the metropolitan 
Washington Council of Governments. Final report, 2:13711 
(PB-245248) 

ENERGY/LEGISLATION 

Improvements still needed in Federal energy data collection, 
analysis, and reporting (The Energy Information Act, S. 
ose 2:13709 (OSP-76-21) 

egislating for new technology utilization, 2:13812 
ENE GY LIC RELATIONS 
Overview (Stalemated by many ‘'little’’ constraints), 2:13816 
ENERGY/RESEARCH PROGRAMS 

Assessment of private sector funding of energy R and D. Final 
report, 2:13760 (PB-249136) 

Development of a project management system for energy 
research (Morgantown Energy Research Center), 2:13759 
(ORO-8034-2) 

Energy and environment. RANN utilization experience, case 
study No. 20, 2:13742 (PB-247263) 

Energy fact book 1975: Parts I-V, Appendixes A-H. Technical 
report, 2:13703 (AD-A-023010) 

On mathematics in energy research. Technical report 
(Comments on papers present. d at SIMS research applications 
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conference on energy, Alta, Utah, July 7-11, 1975), 2:13793 
(AD-Am01 6654) 
ENERGY/REVIEWS 

Monthly energy review. September 1975, 2:13710 (PB-242769- 


09/SL) 
ENERGY/STANDARDIZED TERMINOLOGY 

Resource terminology: an examination of concepts and terms 
and recommendations for improvement. Final report (Bureau 
of Mines and US Geological Sever). 2:15642 (BB- B-244433) 

ENERGY/TECHNOLOGY ASSESSMENT 
Encyclopedia of energy, 2:13715 
Energy-oriented R and D at EPA, 2:13745 

ENERGY BALANCE 

Energy balance for the Washington metropolitan area for 1973. 
Final report, 2:13721 (PB-245391) 

ENERGY CONSERVATION 

Constraints on utilization of energy resources, 2:13813 

Critique of the electricity industry. Research report ERG 013 
(In United Kingdom), 2:13835 (NP-21227) 

Energy use in the food system (Status of energy-consumption 
data), 2:13844 (FEA/D-76/083) 

Legislating for new technology utilization, 2:13812 

Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 

RANN utilization experience. Case study No. 14. Conserving 
energy, 2:13785 (PB-247258) 

Review and analysis of national energy research and 
development programs and proposals. Final report, 2:13758 
(AD-A-020794) 

Technical aspects of efficient energy utilization: 1974 summer 
study of the American Physical Society. Summary report, 
2:13846 (PB-243116) 

ENERGY CONSERVATION/BIBLIOGRAPHIES 

Energy conservation. Part III. Industry (a bibliography with 
abstracts). Report for 1964-May 1976 (68 Citations), 2:13934 
(NTIS/PS-7 6/0404) 

ENERGY CONSERVATION/BUDGETS 

Federal funding for the nuclear option: it’s effect on energy 
conservation programs, 2:13765 

ENERGY CONSERVATION/CHEMICAL REACTION 

KINETICS 

Role of chemical kinetics in energy conservation. Final report, 
2:14309 (PB-248646) 

ENERGY CONSERVATION/DATA ACQUISITION 

General public attitudes and behavior toward energy saving. 
September report. Volume I, 2:13783 (PB-244979) 

ENERGY CONSERVATION/ELECTRIC MOTORS 

Energy efficiency and electric motors: a technical, economic, 
and policy analysis of efficiency standards in commercial and 
industrial electric motors and equipment, 2:13774 (FEA/D-76- 


381) 
ENERGY CONSERVATION/EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2: 13776 (FEA/H-76-430) 

Proposed energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 
76/432) 

Proposed energy conservation contingency plan: emergency 
boiler combustion efficiency requirements. Economic impact 
analysis. Environmental impact assessment. Contingency plan 
No. 4, 2:13779 (FEA/H-76/433) 

ENERGY CONSERVATION/ENERGY POLICY 

Energy conservation. Part IV. Policies, programs, and general 
studies (a ne on gd with abstracts). —— for 1964-May 
1976 (78 Citations), 2:13780 (NTIS/PS-76/0405 ) 

ENERGY CONSERVATION/FINANCIAL INCENTIVES 

Barriers to energy conservation. Conservation paper Number 55, 
2:13773 (FEA/D-76/296) 

Recommended criteria for retrofit materials and products 
eligible for tax credit. Final report, 2:13784 (PB-246866) 

ENERGY CONSERVATION/FOOD INDUSTRY 

Energy conservation in the food system: a publications list, 
2:13772 (FEA/D-76/080) 

ENERGY CONSERVATION/GOVERNMENT POLICIES 

Energy conservation through taxation. Interim research report, 
2:13781 (PB-242620) 

ENERGY CONSERVATION/INDUSTRY 
Energy conservation: government-industry efforts, 2:13788 
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Energy management case histories. Conservation r 
(Raytheon Co. Chemetron Corp. Chesebrough- Pond s inc., 
and Behrenberg Glass Co.), 2:13782 (PB-244908) 

ENERGY CONSERVATION/LAWS 

FEA revamping conservation office to wield new authority more 
efficiently ( gery under Energy Conservation and 
Production Act), 2:13792 

ENERGY CONSERVATION/LEGISLATION 

Congress has essentially failed to develop a rational energy 
conservation policy, 2:13791 

ENERGY CONSERVATION/MANAGEMENT 

Urban energy management. Summary, 2:13789 

ENERGY CONSERVATION/MANUA 

Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 

Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 

ENERGY CONSERVATION/RECYCLING 

Energy and economic impacts of mandatory deposits (Beverage 
containers), 2:13775 (FEA/D-76/405) 

ENERGY CONSERVATION/REGULATIONS 

Report to Congress on energy conservation policies and 
practices by the Federal Aviation Administration. Final report, 
2:13769 (AD-A-021312) 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Energy conservation technology, 2:13787 

Energy fact book 1975: Parts I-V, Appendixes A-H. Technical 
report, 2:13703 (AD-A-023010) 

Navy energy research and development quarterly report. 
Technical Report No. |, 2:14030 (AD-A-023435) 

ENERGY CONSERVATION/STANDARDS 

Energy conservation in new building design. An impact 
assessment of ASHRAE standard 90-75, 2:13786 (PB-252639) 

ENERGY CONSERVATION/STATISTICS 

General public attitudes and behavior toward energy saving. 
September report. Volume I, 2:13783 (PB-244979) 

ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 

Energy conservation technology, 2:13787 

ENERGY CONSUMPTION 

Energy balance for the Washington metropolitan area for 1973. 
Final report, 2:13721 (PB-245391) 

Energy use in the food system (Status of energy-consumption 
data), 2:13844 (FEA/D-76/083 ) 

Evaluation of regional economic and environmental effects of 
alternative highway systems. Summary report, 2:13727 (PB- 
244860) 

World energy economy (Chapter in Encyclopedia of Energy), 
2:13734 

ENERGY CONSUMPTION/BIBLIOGRAPHIES 

Time series forecasting and prediction (a bibliography with 
abstracts). Report for 1964-Jan 1976, 2:13906 (NTIS/PS- 
76/0031) 

ENERGY CONSUMPTION/DATA COMPILATION 

1975 survey of energy use in Wisconsin, 2:13795 (IES-65) 

ENERGY CONSUMPTION/ENERGY MODELS 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

ENERGY CONSUMPTION/INDUSTRY 

Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 

ENERGY CONSUMPTION/MANUALS 

Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 

Site energy handbook. Volume II. Forms for energy survey and 

raisal, 2:13771 (ERDA-76/131/2) 

ENERGY CONSUMPTION/REVIEWS 

Encyclopedia of energy, 2:13715 

Energy consumption (Chapter in Encyclopedia of Energy), 
2:13854 

Resource, economic, and historic considerations related to issues 
of energy policy, 2:13853 

ENERGY CONSUMPTION/SCHOOL BUILDINGS 

Report to lowa on Policy Council on energy audit tour of 
Valley High School, West Des Moines, lowa, 2:13855 

ENERGY "CONSUMPTION/T — , 

Impact o roposed energy deregulation/tax program on 
pnet igdenies. Technjcal report, 2:13849 (PB-246207) 

ENERGY CONVERSION/ENVIRONMENTAL EFFECTS 

Long term projection of relationships between the energy 
industry and air pollution, 2:13744 

Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
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ENERGY CONVERSION/PHOTOSYNTHESIS 
Model systems for photosynthetic yg E- er 2:14323 
ENERGY CONVERSION/RESEARCH 

Review and analysis of national ener; <n and 
development i and pro s. Final report, 2:13758 
(AD-A-020794 

ENERGY DEMAND/BIBLIOGRAPHIES 

oar an annotated bibliography, 2:13705 (N-75-27557) 

: an annotated bibliography, 2:13706 (N-75-27558) 
ENERC DEMAND/DEVELOPING COUNTRIES 

Brief description of the Developing Country Energy Project, 
2:13794 (BNL-21874) 

ENERGY DEMAND/ENVIRONMENTAL EFFECTS 

National energy needs and environmental quality. Final report, | 
Aug 19-30 Apr 1975, 2:13735 (PB-244411) 

ENERGY DEM /FORECASTING 

Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly , 2:13798 (PB-244221) 

Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and ¢ General Assembly: appendices , 2:13799 
(PB-244222) 

Energy supply/demand alternatives for the Appalachian region. 
Final report, 2:13800 (PB-244621) 

Resource, economic, and historic considerations related to issues 
of energy policy, 2:13853 

ENERGY DEM /REGIONAL ANALYSIS 

Energy supply/demand alternatives for the Appalachian Region. 
Executive summary. Final report, Mar-Dec 1974, 2:13797 
(PB-242944) 

ENERGY DEMAND/REVIEWS 
Resource, economic, and historic considerations related to issues 
of energy policy, 2:13853 
ENERGY DEMAND/TECHNOLOGY ASSESSMENT 
~——e energy needs and environmental quality. Final report, | 
19-30 Apr 1975, 2:13735 (PB-244411) 
ENERG Rey EXCHANGE 
See ENERGY TRANSFER 
ENERGY MODELS 

A note on the objective junction for the pilot model. Technical 
report, 2:13719 (AD-A-016217) 

Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND-76-5651) 

Formulating a pilot model for energy in relation to the national 
economy. Technical report, 2:13717 (AD-A-016184) 

Fuel choices in the household sector, 2:13796 (ORNL/CON-3) 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

On a pilot linear programming model for assessing physical 
impact on the economy of a changing energy picture. 
Technical report, 2:13718 (AD-A-016187) 

On mathematics in energy research. Technical report 
(Comments on papers present d at SIMS research applications 
conference on energy, Alta, Utah, July 7-11, 1975), 2:13793 
(AD-A-016654) 

Solid waste planning in metropolitan regions (Book), 2:13867 

The integration of energy policy models. Interim report, 2:13810 
(PB-246984) 

ENERGY POLICY 

Comments on the Administration's pro) d Synthetic Fuels 
Commercialization Program, 2:13811 (RED-76-82) 

Comes energy developments, 2:13748 

ialization of new energy technology, 2:13801 

Gunmen has essentially failed to develop a rational energy 
conservation policy, 2:1379 

Constraints on utilization of energy resources, 2:13813 

Encyclopedia of energy, 2:13715 

FEA revamping conservation office to wield new authority more 
efficiently (Requirements under Energy Conservation and 
Production Act), 2:13792 

= in the implementation of new energy technology, 

713814 

Legislating for new technology utilization, 2:13812 

New technology: look ahead to utilization, 2:13761 

Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 

RANN utilization experience. Case study No. 14. Conserving 
energy, 2:13785 (PB-247258) 

Resource, economic, and historic considerations related to issues 
of energy policy, 2:13853 

The een of energy policy models. Interim report, 2:13810 
(PB-246984) 





a" and politics (Chapter in Encyclopedia of Energy), 


ENERGY SOURCES/DATA COMPILATION / 


ENERGY POLICY/BIBLIOGRAPHIES 

Energy: an annotated bibliography, 2:13705 (N-75-27557) 

Energy: an annotated bibliography, 2:13706 (N-75-27558) 

Energy conservation. Part IV. Policies, programs, and general 
studies (a meres gg A with abstracts). Re ~ res for 1964-May 

1976 (78 Citations), 2:13780 ( NTIS/PS-76/0405 ) 
ENERGY POLICY/ECONOMICS 

Multiregional economic impacts of energy and transportation 

policies. Report No. 8, 2:13956 (PB-224586) 
ENERGY POLICY/GOVERNMENT POLICIES 

Impact of the energy crisis on US national security interests. 

Student essay, 2:13704 (AD-A-024945) 
ENERGY POLICY /IMPLEMENTATION 
Review of the information-gathering practices of the Federal 
Energy Administration, 2:13708 (OSP-76-18) 
ENERGY POLICY/INFORMATION SYSTEMS 
Energy information activities at the FEA, 2:13712 (PB-253962) 
ENERGY POLICY/MATHEMATICAL MODELS 
Multiregional economic impacts of energy and transportation 
policies. Report No. 8, 2:13956 (PB-224586) 
ENERGY POLICY /PLANNING 

Barriers to energy conservation. Conservation paper Number 55, 
2:13773 (FEA/D-76/296) 

ENERGY POLICY AND CONSERVATION ACT 

Congress has essentially failed to develop a rational energy 
conservation policy, 2:13791 

ENERGY POLICY AND CONSERVATION ACT/EMERGENCY 

PLAN 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 
76/432) 

Proposed energy conservation contingency plan: emergency 
boiler combustion efficiency requirements. Economic impact 
analysis. Environmental impact assessment. Contingency plan 
No. 4, 2:13779 (FEA/H-76/433) 

ENERGY POLICY AND CONSERVATION 

ACT/IMPLEMENTATION 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 
76/432) 

ENERGY SHORTAGES 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

Potential fuels shifts: a survey of energy contingency planning by 
manufacturing industries in the United States, 2:13805 

ENERGY SHORTAGES/DATA ACQUISITION 

General public attitudes and behavior toward energy saving. 

September report. Volume I, 2:13783 (PB-244979) 
ENERGY SHORTAGES/ECONOMICS 

Impact of the energy crisis on US national security interests. 
Student essay, 2:13704 (AD-A-024945) 

ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 

Energy consumption and attitudes of the poor and elderly. 
Highlight report. Volume IV, 2:13907 (PB-244982) 

The effect of the fuel shortage on travel and highway safety. 
Technical report, 2:13932 (PB-245012) 

The social impacts of the energy shortage behavioral and 
attitude shifts. Final report, Jul 1973-Feb 1974, 2:13729 (PB- 
246818) 

ENERGY SHORTAGES /STATISTICS 
General public attitudes and behavior toward energy saving. 
September report. Volume I, 2:13783 (PB-244979) 
ENERGY SOURCE DEVELOPMENT 
1975 Federal Power Commission annual report, 2:13840 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WIND POWER 
Encyclopedia of energy, 2:13715 
ENERGY SOURCES/AVAILABILITY 
ee energy choices (Chapter in Encyclopedia of Energy), 
713804 
World energy economy (Chapter in Encyclopedia of Energy), 
2:13734 
ENERGY SOURCES/BIBLIOGRAPHIES 
Energy: an annotated bibliography, 2:13705 (N-75-27557) 
Energy: an annotated bibliography, 2:13706 (N-75-27558) 





ENERGY SOURCES/DATA COMPILATION / 


ENERGY SOURCES/DATA COMPILATION 

Improvements still needed in Federal energy data collection, 
analysis, and reporting (The Energy Information Act, S. 
1864), 2:13709 (OSP-76-21) 

ENERGY SOURCES/DEMAND FACTORS 

Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 

ENERGY SOURCES/ECONOMICS 

Comparison of FEA figures with Interior Committee staff 
analysis of the President's energy program. Technial report, 
2:13850 (PB-246209) 

Economics of depletable resources: market forces and 
intertemporal bias (Introduction of Market Imperfection 
Function), 2:13731 (PB-255623) 

The impact of the President’s proposed energy and economics 
program on net energy costs to consumers. Technical report, 
2:13848 (PB-246206) 

bag energy economy (Chapter in Encyclopedia of Energy), 

- 4 
ENERGY SOURCES/ENERGY CONSERVATION 

Barriers to energy conservation. Conservation paper Number 55, 
2:13773 (FEA/D-76/296) 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 

Intense neutron source facility. Progress report, July 1- 
September 30, 1975, 2:15618 (LA-6547-PR) 

ENERGY SOURCES/FINANCING 
Financing tomorrow's energy systems, 2:13733 
ENERGY SOURCES/GOVERNMENT POLICIES 

Comparison of FEA figures with Interior Committee staff 
analysis of the President’s energy program. Technial report, 
2:13850 (PB-246209) 

Influence of selected Federal statutes on energy development, 
2:13807 (BNWL-2084(RAP-S)) 

The impact of the President's proposed energy and economics 
program on net energy costs to consumers. Technical report, 
2:13848 (PB-246206) 

U.S. policies and politics (Chapter in Encyclopedia of Energy), 
2:13817 

ENERGY SOURCES/LEGISLATION 

Legislating for new technology utilization, 2:13812 
ENERGY SOURCES/MEETINGS 

Energy technology III: commercialization, 2:13713 
ENERGY SOURCES/PLANNING 

Commercialization of new energy technology, 2:13801 

Exploring energy choices (Chapter in Encyclopedia of Energy), 
2:13804 

New technology: look ahead to utilization, 2:13761 

Review of the information-gathering practices of the Federal 
Energy Administration, 2:13708 (OSP-76-18) 

ENERGY SOURCES/PRODUCTION 

Influence of selected Federal statutes on energy development, 

2:13807 (BNWL-2084(RAP-S)) 
ENERGY SOURCES/REGIONAL ANALYSIS 

Energy supply/demand alternatives for the Appalachian Region. 
Executive summary. Final report, Mar-Dec 1974, 2:13797 
(PB-242944) 

Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 

ENERGY SOURCES/RESEARCH PROGRAMS 

International developments in the field of energy research and 
development, 2:13762 

Navy energy research and oT quarterly report. 
Technical Report No. 1, 2:14030 (AD-A-023435) 

Review and analysis of national energy research and 
development programs and proposals. Final report, 2:13758 
(AD-A-020794) 

ENERGY SOURCES/RESERVES 
a for fuel reserves (Chapter in Encyclopedia of Energy), 
713803 
ENERGY SOURCES/REVIEWS 

Annual international seminar of the international center for heat 
and mass transfer (8th). Conference report, 2:13753 (AD-A- 
020466) 

Resource, economic, and historic considerations related to issues 
of ener; licy, 2:13853 

ENERGY SOURC /SIMULATORS 

Access to the energy system network simulator (ESNS), via 

remote computer terminals, 2:13720 (BNL-21839) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 

First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 


ERA Vol. 2, No. 6 


ENERGY SOURCES/STANDARDIZED TERMINOLOGY 
Resource terminology: an examination of and terms 
and recommendations for improvement. Final re: (Bureau 
of Mines and US ca Survey), 2:15642 (PB-244433) 
ENERGY SOURCES/TEC LOGY ASSESSMENT 
Commercialization of new energy techi , 2:13801 
New technology: look ahead to utilization, 2:13761 
Techno assessment of portable energy RDT and P, 2:13707 
(N-75-27565) 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
Capturing hydro power, earth power and wind power with 
means and methods of storing same (Patent), 2:13662 
ENERGY STORAGE/CAPACITORS 
Inertial and inductive energy storage for fusion systems, 2:15592 
(LA-UR-76-1925) 
ENERGY STORAGE/ELECTRIC COILS 
Inertial and inductive energy storage for fusion systems, 2:15592 
(LA-UR-76-1925) 
ENERGY STORAGE/FLYWHEELS 
Inertial and inductive energy storage for fusion systems, 2:15592 
(LA-UR-76-1925) 
ENERGY STORAGE/SOLENOIDS 
Characteristics of a high efficiency inductive transfer system 
using a dissipative transfer procedure, 2:15590 
ENERG STORAGE/SWITCHES 
Inertial and inductive energy storage for fusion systems, 2:15592 
(LA-UR-76-1925) 
ENERGY STORAGE/TECHNOLOGY ASSESSMENT 
Energy storage, 2:13768 
ENERGY STORAGE SYSTEMS 
Legal issues in the implementation of new energy technology, 
2:13814 
ENERGY STORAGE SYSTEMS/ENVIRONMENTAL EFFECTS 
Systems approach to energy/environmental analysis, 2:13747 
ENERGY STORAGE SYSTEMS/LEGAL ASPECTS 
Influence of selected Federal statutes on energy development, 
2:13807 (BNWL-2084(RAP-S)) 
ENERGY STORAGE SYSTEMS/REGIONAL ANALYSIS 
Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 
ENERGY SUPPLIES/AVAILABILITY 
Exploring energy choices (Chapter in Encyclopedia of Energy), 
2:13804 
World energy economy (Chapter in Encyclopedia of Energy), 
2:13734 
ENERGY SUPPLIES/BIBLIOGRAPHIES 
Energy: an annotated bibliography, 2:13705 (N-75-27557) 
Energy: an annotated bibliography, 2:13706 (N-75-27558) 
ENERGY SUPPLIES/DEMAND FACTORS 
Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 
ENERGY SUPPLIES/DEVELOPING COUNTRIES 
Brief description of the Developing Country Energy Project, 
2:13794 (BNL-21874) 
ENERGY SUPPLIES/DISTRIBUTION 
Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 
World energy prices and their impacts on new technology, 
2:13802 
ENERGY SUPPLIES/ECONOMICS 
World energy economy (Chapter in Encyclopedia of Energy), 
2:13734 
ENERGY SUPPLIES/FINANCING 
Commercial energy developments, 2:13748 
Financing tomorrow's energy systems, 2:13733 
ENERGY SUPPLIES/FORECASTING 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly , 2:13798 (PB-244221) 
Connecticut's energy outlook, 1975-1994. First annual report to 
the Governor and General Assembly: appendices , 2:13799 
(PB-244222) 
Energy supply/demand alternatives for the Appalachian region. 
Final report, 2:13800 (PB-244621) 
ENERGY SUPPLIES/GOVERNMENT POLICIES 
Commercial energy developments, 2:13748 
Constraints on utilization of energy resources, 2:13813 
New Federal initiatives in energy commercialization, 2:13832 
Overview (Stalemated by many ‘‘little’’ constraints), 2:13816 
U.S. policies and politics (Chapter in Encyclopedia of Energy), 


2:13817 
ENERGY SUPPLIES/LEGAL ASPECTS 

egal issues in the implementation of new energy technology, 
713814 
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ENERGY SUPPLIES/PLANNING 
roe energy choices (Chapter in Encyclopedia of Energy), 
713804 


ENERGY SUPPLIES/PUBLIC UTILITIES 

Site energy handbook. Volume I. Methodology for energy survey 

and appraisal, 2:13770 (ERDA-76/131/1) 
ENERGY SUPPLIES/REGIONAL ANALYSIS 

Energy supply/demand alternatives for the Appalachian Region. 
Executive summary. Final report, Mar-Dec 1974, 2:1379 
(PB-242944) 

Northern Great Plains Resource Program: National and Regional 
Energy Considerations Work Group report, 2:13755 (PB- 
243155) 

Regional energy systems planning, 2:13815 

ENERGY SUPPLIES/RESEARCH PROGRAMS 

International developments in the field of energy research and 

development, 2:13762 
ENERGY SUPPLIES/SIMULATORS 
Access to the energy system network simulator (ESNS), via 
remote computer terminals, 2:13720 (BNL-21839) 
ENERGY SUPPLIES/SOCIO-ECONOMIC FACTORS 
Carrying capacity of the environment, 2:13746 
ENERGY SUPPLIES/SOLID WASTES 

Solid waste as an energy source for the Northeast, 2:13865 
(BNL-50559) 

ENERGY SUPPLIES/SYSTEMS ANALYSIS 

Regional energy systems planning, 2:13815 

ENERGY SUPPLIES/TECHNOLOGY ASSESSMENT 

Technology assessment of portable energy RDT and P, 2:13707 
(N-75-27565) 

ENERGY TRANSFER/COMPUTER CALCULATIONS 

Molecular dynamical studies of energy transport in a crystalline 
solid (Iron), 2:14077 

ENERGY-LEVEL TRANSITIONS/COMPUTER CODES 

Program for calculating gamma-gamma directional correlation 

coefficients and mixing ratios, 2:15274 
ENGINEERING 

See also NUCLEAR ENGINEERING 
ENGINEERING/EDUCATION 

Hands-on training program transfers LLL skills to government 

and private industries, 2:14361 (UCRL-52146) 
ENGLAND 

See UNITED KINGDOM 
ENRICHED URANIUM 

See also SLIGHTLY ENRICHED URANIUM 
ENRICHED URANIUM/SAFEGUARDS 

Safeguarding enriched uranium at a centrifuge enrichment plant, 
712618 


ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
See also BIOSPHERE 
Encyclopedia of energy, 2:13715 
ee plan for the cost of a clean environment report, 
713738 (PB-244911) 

Planning considerations for statewide inventories of critical 
environmental areas: a reference guide. Final report, 1972- 
1974, 2:14650 (AD-A-020819) 

Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 

ENVIRONMENT/CONTAMINATION 
NSF-RANN trace contaminants abstracts, 2:14755 (ORNL/EIS- 


100) 
ENVIRONMENT/DECISION MAKING 
Environmental policy choice under uncertainty (Use of 
Markovian model), 2:13751 
ENVIRONMENT/GOVERNMENT POLICIES 
Environmental policy choice under uncertainty (Use of 
Markovian model), 2:13751 
ENVIRONMENT/MEETINGS 
Institute of Environmental Sciences 1975 proceedings of 21st 
annual technical meeting. Volume II. Technical Division 
roceedings, including career guidance forum notes, April 14- 
16, 1975, Anaheim, California, 2:14719 
ENVIRONMENT/POLLUTION 
Summaries of foreign government environmental reports. 
Number 43, 2:14666 (NTISUB/B-135-76/003) 
ENVIRONMENT/RESEARCH PROGRAMS 
Energy and environment. RANN utilization experience, case 
study No. 20, 2:13742 (PB-247263) 
NSF-RANN Trace Contaminants Program directory, 2:14667 
(ORNL/EIS-97) 
ENVIRONMENT/RESOURCE CONSERVATION 
Carrying capacity of the environment, 2:13746 
ENVIRONMENT HNOLOGY ASSESSMENT 
Environmental assessment: complexity compounded by 
uncertainty, 2:14827 


ESTROGENS/RADIOIMMUNOASSAY / 


ENVIRONMENTAL EFFECTS 
National energy needs and environmental quality. Final report, | 
Aug 19-30 Apr 1975, 2:13735 (PB-244411) 
ENVIRONMENTAL EFFECTS/MEETINGS 
Environmental impact of nuclear power plants. Proceedings of a 
conference held in Atlanta, Georgia, November 26-30, 1974, 
2:13430 
ENVIRONMENTAL EFFECTS/SYSTEMS ANALYSIS 
Systems approach to energy/environmental analysis, 2:13747 
ENVIRONMENTAL IMPACT STATEMENTS/PLANNING 
Environmental impact statements: their preparation and their 
problems (Nuclear power plants), 2:13247 
Review of impact statements for various power reactors, 
2:13246 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Energy-oriented R and D at EPA, 2:13745 
EPA program status report: Synthetic Fuels Program. Final 
report, 2:12685 (PB-247140) 
ENZYMES 
See also ATP-ASE 
CATALASE 
DEHYDROGENASES 
NUCLEASES 
POLYMERASES 
RNA-ASE 
TRYPSIN 
ENZYMES/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/MECHANICAL PROPERTIES 
Properties of epoxy resins used in wet filament winding, 2:14260 
(UCID-17219) 
EPOXIDES/PHYSICAL PROPERTIES 
Properties of epoxy resins used in wet filament winding, 2:14260 
(UCID-17219) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS 
See also BETHE-GOLDSTONE EQUATION 
BETHE-SALPETER EQUATION 
DIFFERENTIAL EQUATIONS 
KINETIC EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
DEC/SOL: solution of dense systems of linear algebraic 
equations (DEC and SOL subroutines in FORTRAN IV), 
2:15635 (UCID-30137) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Equilibrium condition for an axisymmetrical toroidal plasma in 
toroidal coordinates, 2:15452 
ERBIUM 166/MOESSBAUER EFFECT 
Paramagnetic Moessbauer-spectra of '*'Dy(GAMMA, or 
GAMMA,) and '“Er(GAMMaA,) in cubic symmetry: influence 
of relaxation, 2:14067 
ERBIUM SULFIDES/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
ERBIUM SULFIDES/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
ERRORS/FUNCTIONALS 
Error functional expansion for N-dimensional quadrature with an 


inte, function singular at a point, 2:15341 
ERYTHROBLASTS 
See BONE MARROW CELLS 


ERYTHROCYTES/TEMPERATURE EFFECTS 

Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
ESCAR/DESIGN 

ESCAR mid-term report, 2:14554 (LBL-4818) 
ESCAR/FABRICATION 

ESCAR mid-term report, 2:14554 (LBL-4818) 
ESCAR/SUPERCONDUCTING MAGNETS 

ESCAR mid-term report, 2:14554 (LBL-4818) 
ESCHERICHIA COLI/BIOCHEMISTRY 

Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 


ESR 
See ELECTRON SPIN RESONANCE 





ESTROGENS/RADIOIMMUNOASSAY / 


ESTROGENS/RADIOIMMUNOASSAY 
A proposal to study the adrenal cortex in maintaining the 
androgenic-anabolic status in humans under normal and 
stressful experimental conditions. Final scientific report, 
2:14856 (AD-A-020747) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
a calculations for many configurations of U I, 
2:15145 
ETHANE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
ETHANE/L-S COUPLING 
er calculations for many configurations of U I, 
715145 
ETHANE/VIBRATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ETHINE 
See ACETYLENE 
ETHYLENE/BIOSYNTHESIS 
Biosynthesis of wound ethylene in morning-glory flower tissue, 
2:14853 
Methionine metabolism and ethylene biosynthesis in senescent 
flower tissue of morning-glory, 2:14852 
Relationship between ethylene evolution and senescence in 
morning-glory flower tissue, 2:14834 
ETHYLENE/CRYSTAL STRUCTURE 
Structure of solid ethylene-d,, 2:14319 
ETHYLENE/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ETHYLENE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
ETHYLENE/L-S COUPLING 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ETHYLENE/PHYSICAL RADIATION EFFECTS 
Effect of electron irradiation in vacuum on FEP-A silicon solar 
cell covers, 2:12717 (N-75-23668) 
ETHYLENE/STRUCTURAL CHEMICAL ANALYSIS 
Structure of solid ethylene-d,, 2:14319 
ETHYLENE/VIBRATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUGLENA/LIPIDS 
Aliphatic chains of esterified lipids in isolated eyespots of 
Euglena gracilis var. bacillaris, 2:14835 
EUROPE 
See also BELGIUM 
FRANCE 
GERMAN FEDERAL REPUBLIC 
ITALY 
NETHERLANDS 
UNITED KINGDOM 


USSR 
EUROPE/COAL MINING 
European underground coal mining technology. Energy program 
report, 2:12254 (PB-249052) 
EUROPE/COOLING TOWERS 
European dry cooling tower operating experience, 2:13301 
(BNWL-1995) 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH 
See CERN 
EUROPIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
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EUROPIUM BORIDES/THERMODYNAMIC PROPERTIES 


Thermal conductivity and thermal behaviour of absorber 

materials for fast breeders, 2:13207 
EUROPIUM OXIDES/DISSOCIATION ENERGY 

Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661) 

EUROPIUM OXIDES/IONIZATION POTENTIAL 

Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661) 

EUROPIUM OXIDES/THERMODYNAMIC PROPERTIES 

Thermal conductivity and thermal behaviour of absorber 
materials for fast breeders, 2:13207 

EXCITED STATES/G VALUE 

Gas phase pulse radiolysis studies of excited states, 2:14327 
EXCITED STATES/RELAXATION 

Relaxation processes in excited molecular systems, 2:14314 
EXCURSIONS/FEEDBACK 

Analysis of moderator feedback effects on rapid power burst by 

EUREKA, 2:13560 
EXCURSIONS/MATHEMATICAL MODELS 
Safety of fast reactors (LMFBR), 2:13520 (KFK-1275/3) 
EXHAUST GASES/BIOLOGICAL EFFECTS 
Biologic effects of auto emissions. I. Exhaust from engine with 
and without catalytic converter, 2:14727 
EXHAUST GASES/CORROSIVE EFFECTS 
Hot corrosion in burner gas at 1200°C, 2:14193 (N-75-29245) 
EXHAUST GASES/OXIDATION 
Method of decomposing halohydrocarbons (Patent), 2:14728 
EXHAUST GASES/SAMPLING 

Determination of effects of ambient conditions on aircraft 
engine emissions engine testing - GTCP 85 APU, TPE 331 
turboprop. Volume |. Final report 20 Dec 1974-20 Dec 1975, 
2:14711 (PB-252825) — 

Determination of effects of ambient conditions on aircraft 
engine emissions engine testing - GTCP 85 APU, TPE 331 
turboprop. Volume 2. Final report, 20 Dec 1974-20 Dec 
1975, 2:14712 (PB-252826) 

EXHAUST GASES/TESTING 
Oxides of nitrogen transformation while sampling combustion 
roducts containing carbon monoxide, 2:14023 
EXHAUST GASES/TOXICITY 

Health hazard evaluation/toxicity determination report 74-1-160, 
White Pass and Yukon Railroad, Skagway, Alaska. Final 
report, 2:14941 (PB-246478) 

Health hazard evaluation/toxicity determination report H.H.E. 
75-28-210, Western States Bankcard Association, San 
Francisco, California. Final report, 2:14697 (PB-249390) 

EXHAUST RECIRCULATION SYSTEMS/CONTROL 

EQUIPMENT 

Controlled exhaust gas recirculation (Patent), 2:14027 

EXHAUST RECIRCULATION SYSTEMS/VALVES 
Exhaust gas recirculation system (Patent), 2:14017 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EYES 
See also RETINA 
EYES/BIOLOGICAL RADIATION EFFECTS 

Laser exposures in the maculas of human volunteers. Final 

report, 2:14879 (AD-A-017507) 


F 


F REGION 
See also F2 LAYER 
F REGION/ION-MOLECULE COLLISIONS 
Charge exchanges and ion-molecule rearrangements in disturbed 
E and F regions (implications for optical emissions and 
deionization). Interim report, 2:15091 (AD-A-019260) 
F2 LAYER/DISTURBANCES 
Some estimates of gravity-wave associated neutral particle 
velocity perturbations in the F2-region over Delhi, 2:15098 
(COM-75-10709) 
F2 LAYER/ELECTRON DENSITY 
Some estimates of gravity-wave associated neutral particle 
velocity perturbations in the F2-region over Delhi, 2:15098 
(COM-75-10709) 
FAILED ELEMENT DETECTION 
The search for faulty fuel elements in the case of reactor 
operation, and after switch-off, 2:13037 
FALLOUT 
(For radioactive fallout only.) 
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See also WASHOUT 
FALLOUT/HAZARDS 
Constraints of prior exposure on postattack operational planning 
for areas affected by radioactive fallout. Final report, 2:15647 
(AD-A-022281) 
Methodology of fallout-risk assessment. Final paper, 2:15646 
(AD-A-022242) 
FALLOUT SHELTERS 
Potential for relocation of population under threat of a nuclear 
attack. Final report, 2:14397 (AD-A-023054) 
FALLOUT SHELTERS/DESIGN 
Shelter design and analysis fallout radiation shielding (Manual), 
2:14399 (TR-20( Vol.1)) 
FANS 
See BLOWERS 
FARADAY CUPS/DESIGN 
Design, performance, and calculated error of a Faraday cup for 
absolute beam current measurements of 600-MeV protons, 
2:14548 (N-75-21093) 
FARADAY CUPS/PERFORMANCE 
Design, performance, and calculated error of a Faraday cup for 
absolute beam current measurements of 600-MeV protons, 
2:14548 (N-75-21093) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ABSORPTION 
The physics and dosimetry of fast neutrons-for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
FAST NEUTRONS/RADIOTHERAPY 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
FAST NEUTRONS/RBE 
Interaction of hyperthermia with fast neutrons or x rays on local 
tumor response, 2:14913 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE, REACTORS 
FAST REACTORS/BURNUP 
Effect of number of regions in burnup calculation for a fast 
reactor, 2:13287 
FAST REACTORS/FUEL CANS 
Structural elements for fast-neutron reactors (Patent; fuel cans), 
2:13386 
FAST REACTORS/MULTIPLICATION FACTORS 
Application of the Richardson extrapolation procedure in fast 
reactor neutronic calculations, 2:13291 
FAST REACTORS/NEUTRON TRANSPORT 
Solution of multi-group diffusion equation in x-y-z geometry by 
finite fourier transformation, 2:13280 
FASTENERS/DESIGN 
Evaluation of the bolting and flanges of ANSI B16.5 flanged 
joints: ASME Part A design rules, 2:13321 (ORNL/SUB-2913- 
3) 
FASTENERS/STANDARDS 
High-strength, high-temperature bolting material (ASME SA-453 
with additional requirements), 2:13251 (RDT-M-6-6T(4- 
76)(Rev.)) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL PINS 
Behaviour of fuel rods containing carbide, nitride, and 
carbonitride at burn-up rates up to 5 a/o (experiments DN-1 
and DN-2) (post-irradiation examination of (U,Pu)C, 
(U,Pu)N, and (U,Pu)CN fuels, mechanical performance of the 
fuel pins, fuel swelling, fission product release, radial porosity 
profile), 2:13215 
FBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Mechanical fuel cladding interaction in fast breeder fuel rods, 
2:13205 
FBR TYPE REACTORS/NEUTRON ABSORBERS 
Thermal conductivity and thermal behaviour of absorber 
materials for fast breeders, 2:13207 
FBR TYPE REACTORS/PRESSURE VESSELS 
Nuclear reactor container vessel (Patent), 2:13084 
FBR TYPE REACTORS/REACTOR CORES 
Fast reactor (Patent), 2:13184 
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FBR TYPE REACTORS/REACTOR KINETICS 
Adjustment to cross section data to fit integral experiments by 
least squares method, 2:13284 
FBR TYPE REACTORS/REACTOR VESSELS 
Nuclear reactor container vessel (Patent), 2:13084 
FBR TYPE REACTORS/SOLID FUELS 
Diffusion of fission-produced xenon in uranium monocarbide, 
2:13198 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL POWER COMMISSION 
1975 Federal Power Commission annual report, 2:13840 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL 
ACT/ENVIRONMENTAL EFFECTS 
Water Pollution Control Act of 1972 regional impacts, 
Yellowstone River basin. Final report, 2:14825 (PB-251072) 
FEDERAL WATER POLLUTION CONTROL ACT/SOCIO- 
ECONOMIC FACTORS 
Water Pollution Control Act of 1972 regional impacts, 
Yellowstone River basin. Final report, 2:14825 (PB-251072) 
FEED MATERIALS PLANTS/ENVIRONMENTAL EFFECTS 
Water quality impacts of uranium mining and milling activities in 
the Grants Mineral Belt, New Mexico. Final report, 2:12578 
(PB-25 1470) 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Gamma radiation surveys at inactive uranium mill sites. Final 
report, 2:12577 (PB-250675) 
FEEDWATER HEATERS 
Steam generator for pressurized-water reactors with the 
pressurized water flowing through a straight nest of boiler 
tubes, and a partial flow preheater (Patent), 2:13032 
FEEDWATER HEATERS/FAILURES 
Feed water heaters: operational experience and repair 
possibilities, 2:13331 
FEEDWATER HEATERS/REPAIR 
Feed water heaters: operational experience and repair 
possibilities, 2:13331 
FERMI INTERACTIONS/SCATTERING AMPLITUDES 
High-enegy behavior of fermion-fermion scattering in a 
supersymmetric field theory, 2:15218 
FERMILAB ACCELERATOR/SUPERCONDUCTING MAGNETS 
Measurements of magnet quench levels induced by proton beam 
spray, 2:14544 (CONF-760829-25) 
Quench development in magnets made with multifilamentary 
NbTi cable, 2:14543 (CONF-760829-24) 
Results of the Fermilab wire production program, 2:14542 
(CONF-760829-23 ) 
Technology of producing reliable superconducting dipoles at 
Fermilab, 2:14545 (CONF-760829-26) 
FERRATES 
See IRON OXIDES 
FERTILIZERS/PRODUCTION 
Manufacture of phosphatic fertilizers and recovery of byproduct 
uranium: a review, 2:12444 (AAEC/E-355) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR/MELTDOWN 
Computational model for analyzing postulated LMFBR accident 
fuel boil-up conditions, 2:13515 (HEDL-SA-844) 
FFTF REACTOR/REACTIVITY 
Evaluation of initial loading counting rate data from experiments 
with the mock-up core for the Fast Flux Test Facility, 2:13490 
FFTF REACTOR/REACTOR COMPONENTS 
Fast Flux Test Facility. Progress report for the period ending 
September 30, 1976, 2:13477 (WARD-2171-63) 
FFTF REACTOR/REACTOR CONTROL SYSTEMS 
Instrumentation and Controls Division annual progress report for 
riod ending September |, 1974. LMFBR program, 2:13177 
(ORNL-S155) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
Instrumentation and Controls Division annual progress report for 
period ending September 1, 1974. LMFBR program, 2:13177 
(ORNL-5155) 
FFTF REACTOR/SPENT FUEL STORAGE 
Final stress report for the interim decay storage (IDS) primary 
vessel, 2:13467 (HEDL-VITRO-R-221(Add.1 and 2)) 
Thermal and process analyses of the interim decay storage 
(IDS), 2:13466 (HEDL-VITRO-R-212(Add.1)) 
FIBROBLASTS/CELL CYCLE . 
Stimulation of WI-38 cell cycle transit: effect of serum 
concentration and cell density, 2:14843 
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FIELD EFFECT TRANSISTORS/RADIATION HARDENING 
Ion implanted R2 JFET’s for operational amplifier’s. Final 
report, Apr 1973-Sep 1974, 2:14574 (AD-A-017515) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/RESEARCH PROGRAMS 
Research in particles and fields. Semiannual status report, | Oct 
pe ig Mar 1975 (Experiments in space), 2:14973 (N-75- 
) 
FIELD THEORIES/SCALING LAWS 
Precocious scaling: Evidence for field theory, 2:15212 
FIELD THEORIES/SCATTERING AMPLITUDES 
High-enegy behavior of fermion-fermion scattering in a 
supersymmetric field theory, 2:15218 
FILTERS 


See also AIR FILTERS 
OPTICAL FILTERS 
Gas-cooled nuclear reactor with filter (Patent), 2:13081 
FINE STRUCTURE 
Atomic physics tests of quantum electrodynamics (Bound 
systems, free electron and muon magnetic moments, 
Josephson effect), 2:15209 (LBL-5465) 
FIRE EXTINGUISHERS/MATHEMATICAL MODELS 
Thermal history of rock dust particles in a gas flame preheat 
zone, 2:12230 (BM-RI-8135) 
FIREBALL MODEL/INCLUSIVE INTERACTIONS 
Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions, 2:15270 
FIREBALLS 
See NUCLEAR FIREBALLS 
FISHES 
See also SALMON 
TROUT 
FISHES/ANIMAL GROWTH 
Studies on the tolerance of young of-the-year Mississippi River 
fish to heated waters. Completion report, 2:14932 (PB- 
247094) 
FISHES/CONTAMINATION 
Test of a model for predicting the body burden of trace 
— in aquatic consumers (Bluegill; cesium 137), 
714812 
FISHES/POPULATION DYNAMICS 
Effects of polluted precipitation on water quality, 2:14723 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/CHEMICAL ANALYSIS 
Performing accurate measurements of fissionable material for 
safeguard purposes in reprocessing plants in Europe, 2:12622 
FISSILE MATERIALS/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay of spent fuel for determination of residual 
fissile content, 2:12625 
Random drivers for all sizes, 2:12452 
FISSION CHAMBERS/PERFORMANCE TESTING 
Life testing of the TCE (British) DC-14B S/N 7304-69 (975°F) 
and ORNL FC-3 (750°F) fission counter-chambers in the 
EBR-II NITF J-2 Thimble Experiment NI-4. Installation (April 
1975)-Run 81 (April 1976) (HTGR and LMFBR), 2:13066 
(ANL-CT-76-45824-0001 ) 
FISSION CHAMBERS/RELIABILITY 
Operational behaviour and reliability of miniature ionization 
chambers, 2:13355 
FISSION PRODUCT RELEASE 
Effects of annealing under high statis pressure on precipitation 
behavior of fission gas bubbles in irradiated UO,, 2:14249 
Quarterly progress report on fission product release from LWR 
fuel, April-June 1976, 2:13534 (ORNL/NUREG/TM-44) 
FISSION PRODUCTS 
Evaluation of fission product after-heat. Quarterly report, 1 Oct- 
31 Dec 1975, 2:13278 (PB-251741) 
Method of preventing precipitation of radioactive fission product 
solutions in sto’ tanks (Patent), 2:12564 
FISSION PRODUCTS/AFTER-HEAT 
After heat from fission products, 2:13568 
FISSION PRODUCTS/DIFFUSION 
Fast and slow diffusion in soactes menees. 2:14278 
FISSION PRODUCTS/GAMMA S' 
Evaluation of fission product after-heat. Quarterly report, 
2:13542 (PB-248638) 
FISSION PRODUCTS/NEUTRON EMISSION 
Evaluation of fission product after-heat. Quarterly report, 
2:13542 (PB-248628) 
FISSION PRODUCTS/SOLVENT EXTRACTION 
Se tion by solvent extraction (Separation of U, Pu, and 
ission products; patent), 2:12498 
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FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/SAFEGUARDS 
Hand-held personnel and vehicle monitors (For special nuclear 
materials searches at area access and exit portals), 2:12585 
(LA-6359) 
FISSIONABLE MATERIALS/TRANSPORT 
Tr rtation of nuclear materials, 2:12512 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION/MATHEMATICAL MODELS 
Computation of a plane dust flame on the basis of a 
unidimensional mathematical model, 2:14352 (AD-A-017801) 
FLAMES 
Thermal history of rock-dust particles in a gas flame preheat 
zone. Report of investigations 1976, 2:12287 (PB-252475) 
FLAMES/COMBUSTION PRODUCTS 
Formation of nitrogen oxides from fuel nitrogen. Final report, 
2:14350 (PB-252462) 
FLAMES/QUENCHING 
Experimental determination of the quenching distance of 
methanol and iso-octane/methanol blends, 2:12697 
FLAMES/STABILIZATION 
Laboratory studies of the combustion, inhibition, and quenching 
of coal dust-air mixtures, 2:12289 
FLAMMABILITY 
Theory of flammability limits. Natural convection. Report of 
investigations, 1976, 2:14351 (PB-252995) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/CONVECTION 
Analytical considerations for specifying natural convection 
limiting structures, 2:12819 
FLAT PLATE COLLECTORS/COST 
Solar heating feasibility study. Interim report, | Jul 1974-1 Jun 
1975, 2:12782 (AD-A-025465) 
Solar heat exchangers, 2:12810 
FLAT PLATE COLLECTORS/EFFICIENCY 
Performance of a residential solar heating and cooling system. 
Annual progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 
FLAT PLATE COLLECTORS/HEAT LOSSES 
Studies on methods of reducing heat losses from flat plate solar 
collectors. Semiannual progress report, | Aug 1974-31 Jan 
1975, 2:12809 (PB-24515) 
FLAT PLATE COLLECTORS/PERFORMANCE 
Comparison of flat plate and cylindrical parabolic focusing solar 
energy collectors for Oak Ridge (Part 2), 2:12808 
(ORNL/MIT-214) 
Solar heat exchangers, 2:12810 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Flat-plate solar-collector performance evaluation with a solar 
simulator as a basis for collector selection and performance 
prediction, 2:12815 
FLATTOP REACTOR/ENGINEERED SAFETY SYSTEMS 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 
FLATTOP REACTOR/REACTOR CONTROL SYSTEMS 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 
FLATTOP REACTOR/REACTOR INSTRUMENTATION 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 
FLAWS 
See DEFECTS 
FLOATING NUCLEAR POWER PLANT-STURGIS 
See MH-1A REACTOR 
FLORIDA/SOLAR WATER HEATERS 
Solar water heater industry in south Florida: history and 
projections, 2:12802 
FLOWERS/BIOCHEMISTRY 
Methionine metabolism and ethylene biosynthesis in senescent 
flower tissue of morning-glory, 2:14852 
Relationship between ethylene evolution and senescence in 
morning-glory flower tissue, 2:14834 
FLUE GAS/CLEANING 
Examples of new electrostatic precipitators, 2:14373 
Gas scrubbers used in pollution control (citations from the NTIS 
data base). Report for 1964-Jan 1976, 2:12919 (NTIS/PS- 
76/0050) 
Gas scrubbers used in pollution control. Volume |. 1970-1973 
(citations from engineering index). Report for 1970-1973, 
2:12920 (NTIS/PS-76/005 1) 
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Gas scrubbers used in pollution control. Volume 2. 1974-1975 
(citations from engineering index). Report for 1974-1975, 
2:12921 (NTIS/PS-76/0052) 

New trend in electrostatic precipitators, 2:14374 

NO/sup x/ combustion control methods and costs for stationary 
sources. Summary study. Final report, Aug 1974-Apr 1975, 
2:12933 (PB-246750) 

FLUE GAS/DENITRIFICATION 
NO/sub x/ control measures for thermal power boilers, 2:12938 
FLUE GAS/DESULFURIZATION 

Lime/limestone scrubbing for SO, and particulate removal in a 
marble bed scrubber. Final report | Jul 71-21 Dec 1972, 
2:12927 (PB-246114) 

Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 

Report on sulfur oxide control technology, 2:12203 (PB- 
246667) 

So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 

Sulfur oxide throwaway sludge evaluation panel (SOTSEP). 
Volume I. Executive summary. Final report, 2:12922 (PB- 
242618) 

Sulfur oxide throwaway sludge evaluation panel (SOTSEP). 
Volume II. Technical discussion. Final report, 2:12923 (PB- 
242619) 

Survey of flue gas desulfurization systems. La Cygne Station, 
Kansas City Power and Light Co. and Kansas Gas and Electric 
Co. Final report, Jun 1974-Jun 1975, 2:12924 (PB-244401) 

Survey of flue gas desulfurization systems, Paddy's Run Station, 
Louisville Gas and Electric. Final report, 2:12201 (PB- 
246136) 

Survey of flue gas desulfurization systems: Phillips Power 
Station, Duquesne Light Co. Final report, Aug 1974-Jul 1975, 
2:12929 (PB-246285) 

Survey of flue gas desulfurization systems: Hawthorn Station, 
Kansas City Power and Light Co. Final report, 2:12202 (PB- 
246629) 

Survey of flue gas desulfurization systems: Lawrence Power 
Station, Kansas Power and Light Co. Final report, Aug 1974- 
Sep 1975, 2:12205 (PB-246849) 

Survey of flue gas desulfurization systems: Dickerson Station, 
Potomac Electric Power Co. Final report, Feb-Aug 1975, 
2:12206 (PB-246850) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final report, Jun 1974-Sep 1975, 
2:12207 (PB-246851) 

Survey of flue gas desulfurization systems: Reid Gardner Station, 
Nevada Power Co. Final report, Oct 1974-Sep 1975, 2:12208 
(PB-246852) 

Survey of flue gas desulfurization systems: Mohave Station, 
Southern California Edison Company. Final report, Jul 1974- 
Sep 1975, 2:12209 (PB-246929) 

Survey of flue gas desulfurization systems: Eddystone Station, 
Philadelphia Electric Company. Final report, 2:12210 (PB- 
247085) 

FLUE GAS/SAMPLING 

Method for obtaining replicate particulate samples from 

stationary sources. Final report, 2:14673 (PB-245045) 
FLUE GAS/SCRUBBING 

Process for gasifying carbonaceous solids and removing toxic 

constituents from aqueous effluents (Patent), 2:12181 
FLUE GAS/TESTING 

Oxides of nitrogen transformation while sampling combustion 

products containing carbon monoxide, 2:14023 
FLUE GAS/WASTE PROCESSING 

Neutralization of excess sulfuric acid with reverberatory slag. 
Progress report, 15 Jun 1973-15 Jun 1975, 2:13946 (PB- 
245084) 

Neutralization of excess sulfuric acid with reverberatory slag. 
Progress report, Jun 1973-Jun 1974, 2:13947 (PB-245098) 

FLUID INJECTION PROCESSES 

Method for recovery of bitumens from tar sands (Patent; 

injection of O-containing gas and steam), 2:12421 
FLUIDIZED BED/DATA 

Preparation of a coal conversion systems technical data book. 
a. a October 31, 1974-April 30, 1976, 2:12165 (FE- 
1730-21) 

FLUIDIZED BED/MIXING 

Dispersion in a tapered fluidized bed, 2:14369 (ORNL/MIT- 
218) 

FLUIDIZED-BED COMBUSTION/ECONOMICS 

Fluidized bed combustion process evaluation. Phase II. 
Pressurized fluidized bed coal combustion development. Final 
report, Jun 1973-Dec 1974, on phase II, 2:12285 (PB- 
246116) 
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FLUIDIZED-BED COMBUSTION/REVIEWS 
Fluidized bed combustion process evaluation. Phase II. 
Pressurized fluidized bed coal combustion development. Final 
report, Jun 1973-Dec 1974, on phase II, 2:12285 (PB- 
246116) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/PRESSURE GRADIENTS 
Effect of plastic deformation of piping on fluid-transient 
propagation, 2:14376 
FLUORIDES/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 
FLUORINATED ALICYCLIC HYDROCARBONS/MONITORING 
Estimated future atmospheric concentrations of CCI;F 
(fluorocarbon-1 1) for various hypothetical tropospheric 
removal rates, 2:14729 
FLUORINATED ALICYCLIC HYDROCARBONS/PRODUCTION 
Estimated future atmospheric concentrations of CCI,F 
(fluorocarbon-!1) for various hypothetical tropospheric 
removal rates, 2:14729 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also TEFLON 
FLUORINATED ALIPHATIC 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Fluorocarbons and the environment. Report of federal task force 
on inadvertent modification of the stratosphere, 2:14662 (N- 
76-18700) 
Stratospheric concentrations of CCI,F in 1974, 2:14726 
FLUORINE/ATOM-MOLECULE COLLISIONS 
Alkali-metal-halogen charge-exchange collisions, 2:15161 
FLUORINE 18/ENERGY LEVELS 
Isospin-mixed '*F states seen via '*N(a, a,)'N(2.31 MeV), 
2:15233 
FLUTE INSTABILITY/HYBRID RESONANCE 
Experimental observations on the interaction between a low 
frequency instability and a rf field near the lower hybrid 
resonance, 2:15478 
FLUTE INSTABILITY/NONLINEAR PROBLEMS 
Experimental observations on the interaction between a low 
frequency instability and a rf field near the lower hybrid 
resonance, 2:15478 
FLUTE INSTABILITY/STABILIZATION 
Suppression of the flute instability in an open confinement 
system by a feedback system regulating the electron mirror 
loss, 2:15492 
FLY ASH 
Development of a fly ash-cement mine sealing system. Final 
report, 2:12267 (PB-250611) ; 
FLY ASH/CHEMICAL COMPOSITION 
Study of the extractability of alumina from fly ash by the lime- 
sinter process (78 refs.; appendix), 2:12197 (IS-T-716) 
FLY ASH/LEACHING 
Study of the extractability of alumina from fly ash by the lime- 
sinter process (78 refs.; appendix), 2:12197 (IS-T-716) 
FLY ASH/MAGNETIC PROPERTIES 
Study of the extractability of alumina from fly ash by the lime- 
sinter process (78 refs.; appendix), 2:12197 (IS-T-716) 
FLY ASH/PARTICLE SIZE 
Wind tunnel evaluation of particle sizing instruments. Final task 
report (Fly ash from coal-fired power plant at concentrations 
corresponding to clean and dirty stack conditions), 2:12286 
(PB-251172) 
FLY ASH/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly report No. 12, | June-30 June 1976; 
quarterly report No. 4, | April-30 June 1976, 2:12156 (FE- 
2033-13) 
FLY ASH/TOXICITY 
Health hazard evaluation/toxicity determination report 73-73- 
143, Inland Manufacturing Co., General Motors Corporation, 
Dayton, Ohio. Final report, 2:14940 (PB-246450) 
FLY ASH/USES 
Laboratory evaluation of lignite flyash as a stabilization additive 
for soils and aggregates. Final report, 2:12199 (PB-242741) 
FLY WHEELS/USES 
Flywheel-battery hydrid: a new concept for vehicle propulsion, 
2:13989 (UCRL-52000-76-6) 
FOOD 
See also BEVERAGES 
FOOD/PRODUCTION 
Food-related energy requirements, 2:13935 
FOOD CHAINS/CONTAMINATION 
Ecosystem approach, 2:14763 
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FOOD CHAINS/RADIONUCLIDE KINETICS 
Biological transfer of plutonium via in vivo labeled goat's milk. 
Final report, 2:14762 (PB-252244) 
FOOD INDUSTRY 
Energy use in the food system (Status of energy-consumption 
data), 2:13844 (FEA/D-76/083) 
FOOD INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the food system: a publications list, 
2:13772 (FEA/D-76/080) 
FOOD PROCESSING/ENERGY CONSUMPTION 
Food-related energy requirements, 2:13935 
FORBUSH DECREASE 
Interplanetary magnetic fields, their fluctuations, and cosmic ray 
variations, 2:14972 (N-75-23443) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FOREST LITTER 
“hie litterfall as a source of organic matter in lakes, 
714782 
FOREST LITTER/MATHEMATICAL MODELS 
Analysis of seasonal leaf fall in north temperate deciduous 
forests, 2:14746 
FORESTS/BIOLOGICAL MODELS 
CERES: a model of forest stand biomass dynamics for predicting 
trace contaminant, nutrient, and water effects, 2:14756 
(ORNL/NSF/EATC-25) 
FORESTS/BIOLOGICAL RADIATION EFFECTS 
Production and standing crop of litter and humus in a forest 
exposed to chronic gamma irradiation for twelve years. 
2:14877 
FORESTS/DATA ANALYSIS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
FORESTS/GROWTH 
CERES: a model of forest stand biomass dynamics for predicting 
trace contaminant, nutrient, and water effects, 2:14756 
(ORNL/NSF/EATC-25) 
FORESTS/MATHEMATICAL MODELS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
FORESTS/MINERAL CYCLING 
Model of calcium-cycling in an east Tennessee Liriodendron 
forest: model structure, parameters and frequency response 
analysis, 2:14757 
FORESTS/PRODUCTIVITY 
Production and standing crop of litter and humus in a forest 
exposed to chronic gamma irradiation for twelve years, 
2:14877 
FORESTS/RADIOACTIVITY 
Strontium-90 in a tropical rain forest: 12th-yr validation of a 32- 
yt prediction, 2:14767 
FORMALDEHYDE/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
FORSCHUNGSREAKTOR BERLIN-2 
See BER-2 REACTOR 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also COAL 
GASOLINE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/DEMAND FACTORS 
Interfuel substitution in steam electric power generation, 
2:13843 
FOSSIL FUELS/ENERGY SHORTAGES 
Potential fuels shifts: a survey of energy contingency planning by 
manufacturing industries in the United States, 2:13805 
FOSSIL FUELS/HEARINGS 
1977 ERDA authorization: fossil fuels. Volume II. Hearings 
before the Subcommittee on Energy Research, Development 
and Demonstration (Fossil Fuels) of the Committee on 
Science and Technology, U.S. House of Representatives, 
Ninety-Fourth Con . Second Session, February 17, 18, 19, 
20, 24, and 25, 1976, 2:12153 
FOSSIL FUELS/PROCESSING 
Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
FOSSIL FUELS/PRODUCTION 
Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
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FOSSIL FUELS/RESERVES 

Outlook for fuel reserves (Chapter in Encyclopedia of Energy), 
2:13803 

FOSSIL FUELS/RESOURCES 

Review of current United States fossil fuel resources, 2:12306 
(NP-21198) 

FOSSIL-FUEL POWER PLANTS/AIR FILTERS 

Applying fabric filtration to coal fired industrial boilers. A pilot 
scale investigation. Final report, Jun 1974-Apr 1975, 2:12284 
(PB-245 186) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Implementation plan review for Minnesota as required by the 

Energy Supply and Environmental Coordination Act, 2:14686 
(PB-346367) 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 

Assessment of the capability of firing clean low BTU gases in 
existing coal, oil and gas-fired steam generators. Final report, 
2:12900 (PB-248328) 

Comparison of fossil and wood fuels. Final task report, 2:12701 
(PB-251622) 

Fuels from municipal refuse for utilities: technology assessment. 
Final report, 2:12700 (PB-242413) 

FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Fossil and nuclear 1000 MW central station power plants 

investment estimates. Final report, 2:13259 (PB-248329) 

FOSSIL-FUEL POWER PLANTS/DUST COLLECTORS 
Applying fabric filtration to coal fired industrial boilers. A pilot 

scale investigation. Final report, Jun 1974-Apr 1975, 2:12284 
(PB-245186) 

FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
A mathematical model of electrostatic precipitation. Final 

report, 2:12909 (PB-246189) 

Test evaluation of cat-ox high efficiency electrostatic 
precipitator. Final report, Sep-Dec 1974, 2:12912 (PB- 
246647) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Beryllium emissions from a coal-fired power plant, 2:14722 
Economic and environmental balancing in response to NEPA for 

electric power generating plants, 2:12916 

Remote measurements of sulfur dioxide emitted from stationary 
sources, 2:14721 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Effects of transient operating conditions on steam-electric 

generator emissions. Final report, Jan 1974-Jan 1975, 2:12935 
(PB-247701) 

Gas scrubbers used in pollution control (citations from the NTIS 
data base). Report for 1964-Jan 1976, 2:12919 (NTIS/PS- 
76/0050) 

Gas scrubbers used in pollution control. Volume 1. 1970-1973 
(citations from engineering index). Report for 1970-1973, 
2:12920 (NTIS/PS-76/005 1 ) 

Gas scrubbers used in pollution control. Volume 2. 1974-1975 
(citations from engineering index). Report for 1974-1975, 
2:12921 (NTIS/PS-76/0052) 

NO/sup x/ combustion control methods and costs for stationary. 
sources. Summary study. Final report, Aug 1974-Apr 1975, 
2:12933 (PB-246750) 

Program for reduction of NOx from tangential coal-fired boilers. 
Phase II. Final report, Jul 1973-Mar 1975, 2:12283 (PB- 
245162) 

Report on sulfur oxide control technology, 2:12203 (PB- 
246667) 

Sulfur oxide throwaway sludge evaluation panel (SOTSEP). 
Volume I. Executive summary. Final report, 2:12922 (PB- 
242618) 

Survey of flue gas desulfurization systems, Paddy's Run Station, 
Louisville Gas and Electric. Final report, 2:12201 (PB- 
246136) 

Survey of flue gas desulfurization systems: Phillips Power 
Station, Duquesne Light Co. Final report, Aug 1974-Jul 1975, 
2:12929 (PB-246285) 

Survey of flue gas desulfurization systems: Hawthorn Station, 
Kansas City Power and Light Co. Final report, 2:12202 (PB- 
246629) 

Survey of flue gas desulfurization systems: Lawrence Power 
Station, Kansas Power and Light Co. Final report, Aug 1974- 
Sep 1975, 2:12205 (PB-246849 ) 

Survey of flue gas desulfurization systems: Dickerson Station, 
Potomac Electric Power Co. Final report, Feb-Aug 1975, 
2:12206 (PB-246850) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final report, Jun 1974-Sep 1975, 
2:12207 (PB-246851) 
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Survey of flue gas desulfurization systems: Reid Gardner Station, 
Nevada Power Co. Final report, Oct 1974-Sep 1975, 2:12208 
(PB-246852) 

Survey of flue gas desulfurization systems: Mohave Station, 
Southern California Edison Company. Final report, Jul 1974- 
Sep 1975, 2:12209 (PB-246929) 

Survey of flue gas desulfurization systems: Eddystone Station, 
Philadelphia Electric Company. Final report, 2:12210 (PB- 
247085) 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Laboratory evaluation of lignite flyash as a stabilization additive 

for soils and aggregates. Final report, 2:12199 (PB-242741) 
FOSSIL-FUEL POWER PLANTS/INSPECTION 

Inspection manual for the enforcement of new source 
performance standards: fossil-fuel-fired steam generators. Final 
report, 2:12908 (PB-246087) 

FOSSIL-FUEL POWER PLANTS/MATHEMATICAL MODELS 

Summary report on modeling analysis of power plants for fuel 
conversion. Final report, 2:12928 (PB-246146) 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Technological problems of burning low-sulfur western coal. Final 
report, 2:12288 (PB-252650) 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Fractional efficiency of a utility boiler baghouse. Nucla 
generating plant. Final report, 2:12911 (PB-246641) 

Sulfur oxide throwaway sludge evaluation panel (SOTSEP) 
Volume II. Technical discussion. Final report, 2:12923 (PB- 
242619) 

FOSSIL-FUEL POWER PLANTS/PRODUCTIVITY 

Summary report of FEA regional meetings on improving 

powerplant productivity, 2:13841 (FEA/G-76/272) 
FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

EPA alkali scrubbing test facility: Summary of testing through 

October 1974. Final report, 2:12925 (PB-244901) 
FOSSIL-FUEL POWER PLANTS/SOLID WASTES 

Environmental effects of trace elements from ponded ash and 
scrubber sludge. Final report, 2:14796 (PB-252090) 

Sulfur oxide throwaway sludge evaluation panel (SOTSEP). 
Volume II. Technical discussion. Final report, 2:12923 (PB- 
242619) 

FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 
ERDA’s bicentennial thermionic research and technology 
program, 2:13887 
FOUR-FERMION INTERACTION 
See FERMI INTERACTIONS 
FR-2 REACTOR/REACTOR INSTRUMENTATION 
MIDAS II at the FR2 is working, 2:13469 (KFK-2183) 
FRANCE/ENERGY POLICY 
Long term projection of relationships between the energy 
industry and air pollution, 2:13744 

FRANCE/FUEL REPROCESSING PLANTS 

Reprocessing in Europe, 2:12497 
FRANCE/NUCLEAR ENGINEERING 

Framatome society and nuclear energy, 2:13270 
FRANCE/NUCLEAR POWER PLANTS 

French nuclear program and its financing, 2:13256 
FRANCE/REACTOR LICENSING 

Licencing and standardization for nuclear power plants, 2:13249 

Technical assessment of the safety of French nuclear power 
plants and criteria, 2:13243 

FREE ENERGY/COMPUTER CALCULATIONS 

Computer simulation of the chemical potential, 2:14039 

FREE RADICALS 

See RADICALS 
FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
FTR REACTOR 

See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

BWR/4 and BWR/5 fuel design, 2:12968 (NEDO-20944) 

FUEL ASSEMBLIES/BOILING DETECTION 

Temperature noise analysis and sodium boiling detection in the 
fuel failure mockup, 2:13155 (CONF-761001-18) 

FUEL ASSEMBLIES/DEFORMATION 

Bowing and interaction of fast reactor subassemblies, 2:13170 
(INIS-mf-3 108/21) 

FUEL ASSEMBLIES/FLUID FLOW 

Velocity measurements in the subchannel of the wire-spaced 
subassembly (LMFBR), 2:13231 

FUEL ASSEMBLIES/FUEL ELEMENTS 
a on local power peaking in BWR type fuel assembly, 
212994 


FUEL CYCLE/COST / 


FUEL ASSEMBLIES/HEAT TRANSFER 

Environmental impact, sodium technology, thermo and fluid 
dynamic experiments in gas, project studies on sodium-cooled 
fast breeder reactors, 2:13174 (KFK-1275/3) 

FUEL ASSEMBLIES/POWER DISTRIBUTION 

Experiment on local power peaking in BWR type fuel assembly, 

2:12994 
FUEL ASSEMBLIES/REMOTE HANDLING EQUIPMENT 

Device for inspecting and repairing a nuclear reactor fuel 

assembly (Patent), 2:13339 
FUEL ASSEMBLIES/SPACERS 

Nuclear fuel assembly (Patent), 2:13378 

Nuclear fuel assembly (Patent), 2:13380 

Nuclear fuel assembly (Patent), 2:13381 

FUEL ASSEMBLIES/TEMPERATURE DISTRIBUTION 

A porous body model for predicting temperature distribution in 

wire-wrapped fuel rod assemblies, 2:13202 
FUEL ASSEMBLIES/TEMPERATURE NOISE 

Temperature noise analysis and sodium boiling detection in the 

fuel failure mockup, 2:13155 (CONF-761001-18) 
FUEL BUNDLES 

See FUEL ELEMENT CLUSTERS 
FUEL CANS 

On the material behaviour of Zircaloy cladding tubes in a loss- 
of-coolant accident, 2:13553 

FUEL CANS/DEFORMATION 

Out-of-pile tests on the swelling of Zircaloy fuel cans in the low- 

pressure phase of a loss-of-coolant accident, 2:13613 
FUEL CANS/MECHANICAL PROPERTIES 

Structural elements for fast-neutron reactors (Patent; fuel cans), 

2:13386 
FUEL CANS/SWELLING 

Empirical dependence of OX16H15M3B steel swelling on the 

temperature and irradiation dose, 2:13404 
FUEL CELL POWER PLANTS/RESEARCH PROGRAMS 
Fuel calls for utility service (National fuel cell program), 
2:13856 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
COAL FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 

Multi-kilowatt modularized spacecraft power processing system 

development, 2:13895 (N-75-33171) 
FUEL CELLS/ELECTRODES 

Electrode for an electrochemical fuel element (Patent), 2:13904 

Procedure for increasing the efficiency of gas diffusion 
electrodes applicable on both sides in a fuel element (Patent), 
2:13903 

FUEL CELLS/TECHNOLOGY ASSESSMENT 

Fuel cell technology, 2:13894 (CONF-741266-1) 

FUEL CHANNELS/FABRICATION 

Method of manufacturing a nuclear fuel channel (Patent), 

2:13382 
FUEL CHANNELS/WELDED JOINTS 

Ultrasonic inspection of welds in thin-walled structural elements 
with quantification and recording illustrated on the example of 
zirconium fuel channels in a reactor core, 2:13366 

FUEL CONSUMPTION 

Energy balance for the Washington metropolitan area for 1973. 

Final report, 2:13721 (PB-245391) 
FUEL CONSUMPTION/ENERGY MODELS 

Linear economic model of fuel and energy use in the United 
States. Volume I. Model description and results. Final report, 
2:13851 (PB-252485) 

Linear economic model of fuel and energy in the United States. 
Volume II. Submodels and data. Final report, 2:13852 (PB- 
252486) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 

Advanced recycle methodology program, 2:12973 (PB-249622) 

ERDA policy on assistance to the nuclear fuel cycle, 2:12513 

Method of prolongation of the operating period of a nuclear 
energy steam turbine plant over the normal nuclear fuel cycle 
(Patert; PWR), 2:13036 

Nuclear fuel cycle (Different steps in the cycle are reviewed), 
2:12435 

The fuel cycle of nuclear power plants, 2:13262 (Juel-Conf-17) 

Transition from the high-enrichment to the low-enrichment fuel 
cycle in the HTR 1,160, 2:13096 

Utilization of thorium in PWR reactors, 2:13048 (ERDA-tr-214) 
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FUEL CYCLE/COST 
Fuel cycle cost comparison of choices in U-235 recycle in the 
HTGR, 2:13070 (GA-A-14060) 
FUEL CYCLE/ENVIRONMENTAL EFFECTS 
Nuclear fuel cycle and environment. An analysis of the effects of 
the individual fuels on the environment, 2:12580 
FUEL CYCLE/HEALTH HAZARDS 
Recommendations, standards, and regulations, 2:14948 
FUEL CYCLE/NUCLEAR MATERIALS DIVERSION 
Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 
FUEL CYCLE/RESEARCH PROGRAMS 
LWR fuel reprocessing and recycle program. Quarterly report, 
July 1-September 30, 1976 (Shear; voloxidation; dissolution; 
Purex; off-gas adsorption; MOX fuel fabrication; 
environmental impact), 2:12478 (ORNL/TM-5660) 
FUEL CYCLE/SAFEGUARDS 
U.S. N.R.C. special safeguards study on nuclear material control 
and accounting, 2:12613 
FUEL DENSIFICATION 
A review of irradiation-induced densification in uranium dioxide 
fuel. Special report, 2:13374 (PB-245996) 
FUEL ELEMENT CLUSTERS/CRITICAL HEAT FLUX 
Critical heat flux and pressure drop tests with high pressure 
water in a bundle of 0.571- and 0.526-inch diameter rods with 
a nonuniform radial and axial heat flux distribution. LWBR 
development program (LWBR), 2:13181 (WAPD-TM-1 162) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
Parametric study of nuclear power plant input data for COBRA- 
IIIC computer code (BWR), 2:13013 
FUEL ELEMENT CLUSTERS/GAS FLOW 
Optimization of pumping power of gas-cooled fuel element. Rod 
bundle model, 2:13085 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Experimental investigations and statistical analysis of data on the 
heat exchange crisis in rod bundles for PWR reactors, 2:13053 
Nuclear-thermal-hydraulic characteristics of BWR fuel bundles, 
2:12992 
Optimization of pumping power of gas-cooled fuel element. Rod 
bundle model, 2:13085. 
TRIP: a finite element computer program for the solution of 
convection heat transfer problems, 2:13376 (RCN-243) 
Turbulent velocity and temperature distribution in the central 
subchannel of rod bundles, 2:13395 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
ae * eee aes characteristics of BWR fuel bundles, 
2:12992 : 
FUEL ELEMENT CLUSTERS/PRESSURE DROP 
Critical heat flux and pressure drop tests with high pressure 
water in a bundle of 0.571- and 0.526-inch diameter rods with 
a nonuniform radial and axial heat flux distribution. LWBR 
development program (LWBR), 2:13181 (WAPD-TM-1162) 
FUEL ELEMENT CLUSTERS/TEMPERATURE DISTRIBUTION 
A porous body model for predicting temperature distribution in 
wire-wrapped rod assemblies operating in combined forced 
and free convection, 2:13204 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Turbulent velocity and temperature distribution in the central 
subchannel of rod bundles, 2:13395 
FUEL ELEMENT FAILURE 
Calculation of the behavior of water reactor fuel rods during a 
coolant accident with SSYST Safety System (PWR), 2:13559 
FUEL ELEMENT FAILURE/HEAT TRANSFER 
Simple conduction model with phase change for fuel pin 
(LMFBR), 2:13502 (ANL-76-38) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
Development, construction, and operation of an instrumented 
GFB-12 fuel element model, 2:13221 
Fuel element for a light water reactor (Patent), 2:12977 
Fuel element for alee reactors (Patent), 2:13196 
Inner packing member for identifying a nuclear reactor fuel 
element (Patent), 2:13390 
KWU fuel element service. State of development and recent 
results, 2:13399 
Nuclear fuel element (Patent; PWR and BWR), 2:12987 
Phase analysis on simulated LWR fuel rods and its evaluation 
with the aid of constitution studies in the system uranium- 
zirconium-oxygen, 2:13001 
FUEL ELEMENTS/CORROSION 
Corrosion of WWR-M fuel element under conditions of wall 
boiling, 2:13391 
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FUEL ELEMENTS/DEFORMATION 
Cladding ovalities in advanced liquid-metal fast breeder reactor 
fuel elements, 2:13232 
Experimental verification of the hydraulic model in the 
subchannel code BOBL 4; effects of bowing and grids 
(LMFBR), 2:13585 
FUEL ELEMENTS/DESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and method, and analytical methods 
development: irradiation tests. Progress report, January 1- 
March 31, 1976 (UO,; PuO,), 2:13176 (LA-6343-PR) 
FUEL ELEMENTS/ELECTRON MICROPROBE ANALYSIS 
Microprobe studies on irradiated carbide fuel rods. The 
irradiation experiment Mol 11, 2:13397 
FUEL ELEME /FABRICATION 
Computer-assisted nuclear fuel manufacture (Process monitor), 
2:12464 
Method of securing end plugs to a nuclear fuel element 
(Patent), 2:13383 
Production and potential of the pressed fuel element block for 
HTR reactors, 2:13105 
Uranium: resources, production, and demand including other 
nuclear fuel cycle data, 2:12437 
FUEL ELEMENTS/HEAT TRANSFER 
Results of optimization calculations for a finned tubular fuel 
element in a gas-cooled heavy-water reactor, 2:13149 (N-75- 
32891) 
FUEL ELEMENTS/HOT SPOT FACTOR 
Cladding circumferential hot spot factors for fuel and blanket 
rods, 2:13203 
FUEL ELEMENTS/MECHANICAL VIBRATIONS 
Vibrations of a tubular element due to longitudinal two-phase 
flow, 2:13402 
FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Analytical model for a fast-response calorimeter: with 
applications (For nuclear fuel assay), 2:12595 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and method, and analytical methods 
development: irradiation tests. Progress report, January |- 
March 31, 1976 (UO,; PuO,), 2:13176 (LA-6343-PR) 
Neutron radiography with a nitrocellulose film camera for fuel 
element testing, 2:13405 
FUEL ELEMENTS/OFF-GAS SYSTEMS 
Nuclear fuel element and reactor facility (Patent; LMFBR), 
2:13188 
FUEL ELEMENTS/OPTIMIZATION 
Results of optimization calculations for a finned tubular fuel 
element in a gas-cooled heavy-water reactor, 2:13149 (N-75- 
32891) 
FUEL ELEMENTS/PACKAGING 
Method of constructing a nuclear fuel assembly (Patent), 
2:13384 
FUEL ELEMENTS/PERFORMANCE TESTING 
Fuel element development (LMFBR), 2:13175 (KFK-1275/3) 
Method of testing fission elements for nuclear reactors of high 
power density and coolant temperature (Patent), 2:13392 
Out-of-pile loop test of a GFB-12 rod-shaped fuel element with 
pressure compensation system, 2:13216 
Overpower performance of a PWR test fuel pin, 2:13039 
Safety layout of an irradiation facility (He loop Mol) for the 
irradiation of GFB fuel elements, 2:13210 
FUEL ELEMENTS/QUALITY ASSURANCE 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and method, and analytical methods 
development: irradiation tests. Progress report, January | - 
March 31, 1976 (UO,; PuO,), 2:13176 (LA-6343-PR) 
FUEL ELEMENTS/SIMULATION 
Development and manufacture of electrically heated coaxial 
rods. LWBR development program, 2:13180 (WAPD-TM- 


1156) 
FUEL ELEMENTS/SPACERS 
Nuclear reactor fuel element (Patent), 2:13200 


Spacer for rod-sha nuclear fuel elements (Patent), 2:13379 
FUEL ELEMENTS ESS ANALYSIS 
Irradiation swelling, creep and thermal-stress analysis of LWR 
fuel elements, computer code ISUNE-2, 2:12995 
Stochastic thermal stress analysis of clad cylindrical fuel 
elements, 2:13394 
FUEL ELEMENTS/TEST FACILITIES 
FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 
FUEL FABRICATION PLANTS 
Computer-assisted nuclear fuel manufacture (Process monitor), 
2:12464 
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FUEL FABRICATION PLANTS/INVENTORIES 
Hidden inventory and safety considerations (Pu holdup in 
workboxes in process line for fast reactor fuel), 2:12465 

FUEL FABRICATION PLANTS/SAFEGUARDS 
Design of integrated safeguards systems for new fuel cycle 


lants, 2:12610 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/DESULFURIZATION 
Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 
FUEL GAS/SCRUBBING 
Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 
FUEL GAS/SYNTHESIS 
Production of clean fuel gas (Patent; from gasification of liquid 
hydrocarbon by partial oxidation), 2:12687 
FUEL MANAGEMENT/COMPUTER CALCULATIONS 
IBM/360 stand-alone version of REBUS-2: supplement to FRA- 
TM-62, 2:13373 (FRA-TM-62(Suppl.1)) 
FUEL MANAGEMENT/MATHEMATICAL MODELS 
TRIGA core management model (TRICOM code), 2:13478 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Navy fuel interactions with additives. Phase I. An investigation 
of side effects from a commercial biocide. Research and 
development report, 2:12395 (AD-A-018966) 
FUEL OILS/BIODEGRADATION 
Evaluation of a fuel-soluble organoboron biocide for control of 
sulfate-reducing bacteria in shipboard fuel tanks. Interim 
report, 2:12397 (AD-A-024017) 
FUEL OILS/COMBUSTION PRODUCTS 
Effect of manganese additives on NO-emissions from a small 
laboratory oil burner, 2:12405 
FUEL OILS/DATA 
PIMS monthly petroleum report, 2:12347 (PB-245294) 
PIMS monthly petroleum report, 2:12349 (PB-245296) 
PIMS monthly petroleum report, 2:12351 (PB-245298) 
PIMS monthly petroleum report, 2:12353 (PB-245300) 
PIMS monthly petroleum report, 2:12355 (PB-245302) 
FUEL OILS/DEMAND FACTORS 
Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 
FUEL OILS/DESULFURIZATION 
Combined catalytic and alkali metal hydrodesulfurization and 
conversion process (Patent), 2:14029 
FUEL OILS/ENVIRONMENTAL EFFECTS 
Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/REMOTE HANDLING EQUIPMENT 
Device for transferring, in particular, small particles (nuclear 
fuel particles), 2:13388 
FUEL PELLETS/FUEL DENSIFICATION 
A review of irradiation-induced densification in uranium dioxide 
fuel. Special report, 2:13374 (PB-245996) 
FUEL PINS 
Cesium relocation in mixed-oxide fuel pins resulting from 
ee temperature reirradiation, 2:13161 (HEDL-SA-75- 
1083) 
Fuel behaviour in thin mixed-oxide fuels of extreme power 
density, 2:13398 
FUEL PINS/FABRICATION 
Method and apparatus for loading nuclear reactor fuel pins with 
fuel pellets (Patent), 2:13389 
FUEL PINS/HEAT TRANSFER 
Simple conduction model with phase change for fuel pin 
(LMFBR), 2:13502 (ANL-76-38) 
FUEL PINS/NONDESTRUCTIVE ANALYSIS 
Gamma-ray isotopic measurements for assay of plutonium fuels, 
2:12597 
Nondestrucive analysis of fuel pins (Patent), 2:13385 
FUEL PINS/PERFORMANCE 
Behaviour of fuel rods containing carbide, nitride, and 
carbonitride at burn-up rates up to 5 a/o (experiments DN-1 
and DN-2), 2:13215 


FUEL REPROCESSING PLANTS/SPENT FUEL STORAG/ 


FUEL PINS/PHYSICAL RADIATION EFFECTS 
Reirradiation of mixed-oxide fuel pins at increased temperatures, 
2:13163 (HEDL-SA-1084) 
FUEL PINS/STRESS ANALYSIS 
Two-dimensional fuel pin calculation by the finite element 
method. ZIDRIG calculating programm, 2:13406 
FUEL REPROCESSING PLANTS/ACCOUNTING 
Material balance accounting and nondestructive assay systems 
for plutonium recycle facilities, 2:12624 
FUEL REPROCESSING PLANTS/AIR CLEANING SYSTEMS 
Containment and recovery system for fuel-reprocessing plants, 
2:12479 (UCRL-78585) 
FUEL REPROCESSING PLANTS/CRITICALITY 
Nuclear criticality safety in the reprocessing of nuclear fuels, 
2:12490 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 
Standard for design criteria for decommissioning of nuclear fuel 
reprocessing plants, 2:12482 
FUEL REPROCESSING PLANTS/DESIGN 
Concept of a large nuclear fuel reprocessing plant in the Federal 
Republic of Germany, 2:12503 
FUEL REPROCESSING PLANTS/ENVIRONMENTAL EFFECTS 
Nuclear fuel cycle and environment, 2:12579 
FUEL REPROCESSING PLANTS/FLOWSHEETS 
Assessment of alternatives for the chemical flow chart of a large 
reprocessing plant, 2:12485 
Chemical aspects in the design of a flowsheet for a large-scale 
LWR reprocessing plant, 2:12504 
FUEL REPROCESSING PLANTS/FORECASTING 
The international reprocessing situation, 2:12475 (AED-Conf- 
76-004-011) 
FUEL REPROCESSING PLANTS/INSPECTION 
Monthly inspection summary report, 2:13237 (PB-243595) 
FUEL REPROCESSING PLANTS/MATERIALS HANDLING 
Design criteria for the handling of Pu in a large reprocessing 
plant, 2:12486 
FUEL REPROCESSING PLANTS/NEUTRON ABSORBERS 
Use of hafnium as a heterogeneous neutron poison in 
reprocessing plants (Improvement of criticality safety by use 
of Hf-sieve sheets in pulse columns), 2:12491 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Method of *Kr separation (Concept and design of a low- 
temperature rectification demonstration plant), 2:12543 
Removal of radioiodine from gas streams by electrolytic 
scrubbing, 2:12507 
Separation of fission iodine from the off-gas dissolver of a large 
reprocessing plant using solid sorption material, 2:12544 
Tritium treatment in the reprocessing of LWR fuels, 2:12541 
Use of chemical equilibrium data to calculate lodox column 
operations, 2:12508 
FUEL REPROCESSING PLANTS/ON-LINE MEASUREMENT 
SYSTEMS 
In-line Pu measurement by neutron counting, 2:14291 
FUEL REPROCESSING PLANTS/PLANNING 
Planning of a large German reprocessing plant for nuclear fuel, 
2:12474 (AED-Conf-76-004-003 ) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Separation of “Kr from the off-gases of reprocessing plants, 
2:12521 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Description of the bituminization and storage plants of 
intermediate level wastes at Eurochemic reprocessing plant, 
2:12546 
Separation of “Kr from the off-gases of reprocessing plants, 
2:12521 
Treatment of radioactive off-gases in HTGR reprocessing 
(Mainly “Kr separation during combustion of graphite matrix 
and during fuel dissolution), 2:12540 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
STORAGE 
Description of the bituminization and storage plants of 
intermediate level wastes at Eurochemic reprocessing plant, 
2:12546 
FUEL REPROCESSING PLANTS/RESEARCH PROGRAMS 
Road to safe reprocessing. Ist status report of the GfK 
Reprocessing and Waste Treatment Project on Nov 17th, 
1975 in Karlsruhe, 2:12505 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Design of integrated safeguards systems for new fuel cycle 
plants, 2:12610 
Performing accurate measurements of fissionable material for 
safeguard purposes in reprocessing plants in Europe, 2:12622 
Spent fuel reprocessing plant characteristics important to an 
integrated safeguards design, 2:12623 
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FUEL REPROCESSING PLANTS/SPENT FUEL STORAGE 
The KEWA concept for fuel element reception and storage, 
2:12487 
FUEL RODS 
Nuclear fuel rod (Patent; PWR), 2:13035 
FUEL RODS/FABRICATION 
Nuclear fuel element (Patent; BWR and PWR), 2:12988 
FUEL RODS/FISSION PRODUCTS 
Experimental power normalization factors for Battelle plutonium 
recycle measurements, 2:13375 (PB-246268) 
FUEL RODS/HEAT TRANSFER 
An analysis of rewetting of a nuclear fuel rod in water reactor 
emergency core cooling, 2:13580 
Conjugate heat transfer and thermoelastic analysis of heat- 
a rods, 2:13286 
FUEL RODS/ISOTOPE RATIO 
Experimental power normalization factors for Battelle plutonium 
recycle measurements, 2:13375 (PB-246268) 
FUEL RODS/PERFORMANCE TESTING 
Power ramp tests IFA 407 on the operational behaviour of LWR 
fuel rods following rapid power increase, 2:13002 
Single-walled NaK capsules for irradiation of high performance 
fuel rods - in operation for five years, 2:13403 
FUEL RODS/PRESSURE MEASUREMENT 
Fast response, 2.5K psi (17.24 MPa) transducer for 
measurement of gas pressure in PWR fuel rods, 2:13014 
(ANCR-NUREG-1320) 
FUEL RODS/STRESS ANALYSIS 
Conjugate heat transfer and thermoelastic analysis of heat- 
generating rods, 2:13286 
Thermal and stress analysis of a fuel rod. Final report, 2:13538 
(PB-243219) 
FUEL RODS/THERMAL ANALYSIS 
Thermal and stress analysis of a fuel rod. Final report, 2:13538 
(PB-243219) 
FUEL RODS/TRANSIENTS 
THERM: transient thermal analysis of a nuclear fuel rod. Special 
report, 2:13537 (PB-242415) 
FUEL SCANNING/AUTOMATION 
Neutron radiography with a nitrocellulose film camera for fuel 
element testing, 2:13405 
FUEL SCANNING/COINCIDENCE METHODS 
High speed multi-channel nuclear fuel scanner, 2:12593 
FUEL SYSTEMS/DESIGN 
Fuel activation apparatus (Patent), 2:14007 
FUEL-CLADDING INTERACTIONS 
Mechanical fuel cladding interaction in fast breeder fuel rods, 
2:13205 
Role of cesium iodide on the development of fuel-cladding 
reactions, 2:12472 
The role of iodine in the development of the reaction between 
the fuel and its cladding in stainless steel (type 316) in 
reactors, 2:13393 
FUEL-CLADDING INTERACTIONS/MATHEMATICAL 
MODELS 
Theory of the frictional interaction between nuclear fuel 
cladding and a cracked ceramic pellet, 2:13377 (TRG-Report- 
2757(S)) 
FUEL-COOLANT INTERACTIONS 
Experiments on the thermal interaction between molten UO, 
and sodium in power transients on electrically heated fuel 
rods, 2:13590 
Lead-water experiments on the fragmentation in steam 
explosions, 2:13592 
Swelling kinetics of breached mixed-oxide fuel in NaK, 2:13514 
(GEAP-14016) 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/AVAILABILITY 
World energy economy (Chapter in Encyclopedia of Energy), 
2:13734 
FUELS/CHARGES 
Impact of alternate fuels on industrial refractories and refractory 
insulation applications. An Assessment, 2:14248 (ORNL/TM- 
5592) 
FUELS/COMBUSTION KINETICS 
Modeling the gas phase kinetics of fuel nitrogen, 2:14354 
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FUELS/DEMAND FACTORS 
Impact of alternate fuels on industrial refractories and refracto’ 
insulation applications. An Assessment, 2:14248 (ORNL/TM- 


5592) 
FUELS/ECONOMIC ELASTICITY 
Fuel choices in the household sector (Electricity, natural gas, 
fuel oil, other), 2:13796 (ORNL/CON-3) 
FUELS/ENVIRONMENTAL EFFECTS 
A methodology for determining the effects of fuels and additives 
on atmospheric visibility. Final report, Apr 1973-Apr 1975, 
2:14678 (PB-245597) : 
FUELS/MEETINGS 
167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry. Volume 19, No. 1. Conference 
held at Los Angeles, California, March 31-April 5, 1974, 
2:12404 p 
FUELS/RESERVES 
Outlook for fuel reserves (Chapter in Encyclopedia of Energy), 
2:13803 . 
FUELS/TECHNOLOGY ASSESSMENT 
Technology assessment of portable energy RDT and P, 2:13707 
(N-75-27565) 
FUGEN ATR 
See JATR REACTOR 
FUKUSHIMA-1 REACTOR/REACTOR NOISE 
Void detection in BWR by noise analysis, 2:12993 
FUMES 
See AEROSOLS 
FUNCTIONALS/SERIES EXPANSION 
Error functional expansion for N-dimensional quadrature with an 
integrand function singular at a point, 2:15341 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 
See also ELECTRON BEAM FURNACES 
FURNACES/ECONOMICS 
Seasonal performance and cost factors of oil or gas-fired boilers 
and furnaces, 2:13909 (BNL-50572) 
FURNACES/EFFICIENCY 
Residential oil furnace system optimization, phase I. Final 
report, Jun 1974-Aug 1975, 2:14526 (PB-250878) 
FURNACES/FLUE GAS 
Neutralization of excess sulfuric acid with reverberatory slag. 
Progress report, 15 Jun 1973-15 Jun 1975, 2:13946 (PB- 
245084) ; 
Neutralization of excess sulfuric acid with reverberatory slag. 
Progress report, Jun 1973-Jun 1974, 2:13947 (PB-245098) 
FURNACES/FUEL CONSUMPTION 
Seasonal performance and cost factors of oil or gas-fired boilers 
and furnaces, 2:13909 (BNL-50572) 
FURNACES/POLLUTION CONTROL EQUIPMENT 
Furnace apparatus and method (Patent), 2:14528 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FWPCA 
See FEDERAL WATER POLLUTION CONTROL ACT 
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GADOLINIUM/PURIFICATION 
Preparation of gadolinium metal for thermoelectric devices, 
2:13883 
GADOLINIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
GADOLINIUM ALLOYS/TRANSITION TEMPERATURE 
Effect of pressure on the superconducting transition temperature 
of (LaPr)Sn, and (LaGd)Sng, 2:14140 
GADOLINIUM SELENIDES/THERMOELECTRIC PROPERTIES 
Transport theory of 3M high-performance thermoelectric 
materials, 2:13881 
GALACTIC EVOLUTION 
Interstellar isotopic ratios, stellar mass losses and galactic 
evolution, 2:15048 
GALAXIES 
See also GALAXY CLUSTERS 
MAGELLANIC CLOUDS 
MARKARIAN GALAXIES 
MILKY WAY 
: RADIO GALAXIES 
GALAXIES/EMISSION SPECTRA 
Ionization conditions in the interarm gas of M 33, 2:15045 
GALAXIES/H2 REGIONS 
H II regions in the nuclei of external galaxies, 2:15057 
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GALAXIES/IONIZED GASES 
Ionization conditions in the interarm gas of M 33, 2:15045 
Ionized gas in NGC 4151, 2:15044 
GALAXIES/MATHEMATICAL MODELS 

Computer simulation of plasma and n-body problems. Annual 

report, Jun 1974-May 1975, 2:14985 (N-75-29894) 
GALAXY CLUSTERS/SOFT X RADIATION 

Soft X-ray morphology of the Virgo, Coma, and Perseus cluster 

of galaxies, 2:15060 
GALAXY CLUSTERS/X-RAY SPECTRA 

A soft X-ray map of the Perseus cluster of galaxies, 2:15062 

Soft X-ray morphology of the Virgo, Coma, and Perseus cluster 
of galaxies, 2:15060 

GALLIUM 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
GALLIUM ALLOYS/ORDER PARAMETERS 
Identification of order effects in V,Ga, 2:14064 
GALLIUM ALLOYS/PHASE TRANSFORMATIONS 
Study of massive transformations in metals and alloys. Final 
report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
GALLIUM ARSENIDE SOLAR CELLS/ALUMINIUM 
ADDITIONS 
Solar cell (Patent), 2:12741 
GALLIUM ARSENIDE SOLAR CELLS/EFFICIENCY 
Solar cell (Patent), 2:12741 
GALLIUM ARSENIDE SOLAR CELLS/ELECTRICAL 

PROPERTIES 

Basic semiconductor heterojunction studies. Final report, 1 Oct 
1971-31 Dec 1974, 2:12713 (AD-A-017177) 

GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 

Solar cell (Patent), 2:12741 

GALLIUM ARSENIDES/DIFFUSION LENGTH 

Basic semiconductor heterojunction studies. Final report, | Oct 

1971-31 Dec 1974, 2:12713 (AD-A-017177) 
GALLIUM ARSENIDES/ION IMPLANTATION 

Acceptor behavior of implanted beryllium in gallium arsenide 
and gallium arsenide phosphide. Technical report, 2:14285 
(AD-A-025607) 

GALLIUM ARSENIDES/OPTICAL PROPERTIES 

Ir window studies. Final report, | Sep 1974-31 Aug 1975, 
2:14438 (AD-A-022828) 

GALLIUM PHOSPHIDES/ION IMPLANTATION 

Acceptor behavior of implanted beryllium in gallium arsenide 
and gallium arsenide phosphide. Technical report, 2:14285 
(AD-A-025607) 

GAMMA DETECTION/SI SEMICONDUCTOR DETECTORS 

Gamma-ray energy deposition in silicon detectors. Final report, 
20 May 1974-20 Sep 1975, 2:14555 (AD-A-020037) 

GAMMA DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 

The physics and dosimetry of fast neutrons for radiotherapy. 

Memorandum report, 2:15300 (AD-A-019120) 
GAMMA RADIATION 

See also PROMPT GAMMA RADIATION 
GAMMA RADIATION/ATTENUATION 

The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 

GAMMA RADIATION/ENERGY LOSSES 

Gamma-ray energy deposition in silicon detectors. Final report, 

20 May 1974-20 Sep 1975, 2:14555 (AD-A-020037) 
GAMMA RADIATION/FLUX DENSITY 

Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume I. Assumptions, calculations, and 
results. Final report, 2:15284 (AD-A-019691) 

GAMMA RADIATION/LEUKEMOGENESIS 

Relative contribution of target cell disturbances and 
immunosuppression in radiation leukemogenesis: model 
studies with exogenous virus, 2:14914 

GAMMA RADIATION/MICRODOSIMETRY 

Theory of RBE. Progress report, | January 1976-31 December 

1976, 2:14875 (COO-1671-71) 
GAMMA RADIATION/TRANSMISSION 

Application of space-angle synthesis to two-dimensional neutral- 
particle transport problems of weapon physics. Final report, 
2:15285 (AD-A-020475) 

Transient ionization effects from primary gamma fission 
radiation in the upper atmosphere. Technical report, 2:15111 
(AD-A-020812) 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

GAMMA SOURCES 

(See also specific radioisotopes.) 

GAMMA SOURCES/RADIATION MONITORING 

Gamma radiation surveys at inactive uranium mill sites. Final 
report, 2:12577 (PB-250675) 


GAS LASERS/RESEARCH PROGRAMS / 


GAMMA SPECTROMETERS/DESIGN 
Second-generation 1024-channel portable gamma-ray 
spectrometer (Nal scintillation detector), 2:14565 (UCRL- 


78250) 
GAS CENTRIFUGES/DESIGN 
Gas centrifuge with driving motor (Patent), 2:14378 
GAS COMBUSTION PROCESS/MATHEMATICAL MODELS 
Non-steady burning of liquid fuel droplets in a diesel-like 
environment, 2:13973 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
HWGCR TYPE REACTORS 
GAS COOLED REACTORS/BLOWERS 
Gas-cooled nuclear reactor with a facility for the drive of 
coolant gas circulators (Patent), 2:13082 
GAS COOLED REACTORS/NUCLEAR POISONS 
Pellets used for nuclear reactor scram and a method for 
manufacturing them (Gas-cooled reactors; patent), 2:13077 
GAS COOLED REACTORS/PRESSURE VESSELS 
Cooling system for the outer shell of gas-cooled reactors 
(Patent), 2:13083 
GAS COOLED REACTORS/REACTOR COOLING SYSTEMS 
Transient hydraulics and heat transfer in turbulent flow, 2:13294 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Analysis of acoustic flow noise in closed systems and the fatigue 
lifetime of structural boundaries (HTGR type reactors), 
2:13090 
Turbulent mixing and combustion. Interim report, 2:14347 (AD- 
A-020694) 
GAS GENERATORS/USES 
Inorganic halogen oxidizer research. Annual report, | Jan-31 
Dec 1975, 2:14427 (AD-A-020482) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/ACOUSTIC TESTING 
Airborne laser laboratory exhaust channel acoustic analysis. 
Final report, Jan 1974-Jul 1975, 2:14444 (AD-A-024211) 
GAS LASERS/BREAKDOWN 
Effect of high magnetic fields on the threshold of laser-induced 
gas breakdown (Thesis), 2:14419 (AD-A-017179) 
GAS LASERS/DESIGN 
Segmented flow laser cavity (Patent), 2:14483 
GAS LASERS/ELECTRON GUNS 
Electron gun technology. Semiannual technical report No. 7, | 
Jul31 Dec 1975, 2:14408 (AD-A-21926) 
GAS LASERS/EXCITATION 
H,O, NO, and N,O infrared lasers pumped directly and 
indirectly by electronic-vibrational energy transfer, 2:14493 
GAS LASERS/KINETICS 
Amplified spontaneous emission and gain-saturation nonlinearity 
in high-gain optical amplifiers: The biased amplifier, 2:14494 
GAS LASERS/LECTURES 
Gasdynamic lasers: theory experiment and the state of the art. 
Technical report, 2:14409 (AD-A-010484) 
GAS LASERS/MOLECULE-MOLECULE COLLISIONS 
Collisional studies of gaseous molecular lasers. Technical report, 
2:14421 (AD-A-017791) 
GAS LASERS/OPERATION 
Preliminary study of the recycling of spent gases from the iodine 
laser, 2:14464 (UCID-17237) 
GAS LASERS/PHOTOLYSIS 
Investigations of photodissociation iodine lasers utilizing 
molecules with bonds between iodine atoms and group V 
elements. I. Experimental investigation of (CF;),AslI iodine 
laser, 2:14476 
Tracing chemical changes in the active media of iodine 
photodissociation lasers, 2:14477 
GAS LASERS/PYROLYSIS 
Tracing chemical changes in the active media of iodine 
photodissociation lasers, 2:14477 
GAS LASERS/REACTION KINETICS 
Mercury-cesium vacuum-uv laser using charge-exchange 
pumping, 2:14496 





GAS LASERS/RESEARCH PROGRAMS / 


GAS LASERS/RESEARCH PROGRAMS 
ARPA-NRL laser — Semiannual technical report to 
Defense Advanced Research Projects Agency, | January 
Saeans June 1974. Memorandum report, 2:14411 (AD-A- 
013215) 
Nitrogen ion laser. Semi-annual technical report No. 1, | Jul-31 
Dec 1975, 2:14435 (AD-A-022044) 
GAS LASERS/STABILITY 
Limits of stability of two-mode emission in a strong field, 


2:14475 
GAS LASERS/STIMULATED EMISSION 

Some features of formation of the angular spectrum of the 

stimulated radiation emitted from iodine laser, 2:14474 
GAS LASERS/SUPERSONIC FLOW 

A study of boundary layer and mass bleed in a short length 
supersonic diffuser for a gas dynamic laser. Master's thesis, 
2:14455 (AD-A-025673) 

GAS LASERS/TEST FACILITIES 

Development and application of a low cost gas dynamic laser 

test facility. Final report, 2:14452 (AD-A-025648) 
GAS LASERS/TESTING 

Visible cw and long-pulse lasing in S II and § III. Final report, 

Aug 1971-Nov 1974, 2:14420 (AD-A-017217) 
GAS SPILLS/PROBABILITY 

Possibilities and probabilities in assessment of the hazards of the 

importation of liquified natural gas, 2:12413 (AD-A-019353) 
GAS TURBINES/ECONOMICS 

Marine gas turbine applications manual. Volume III. Economic 

—— Final report on Task 8 (Volume C), 2:13975 (COM- 
-11196) 
GAS TURBINES/EXHAUST GASES 

Oxides of nitrogen transformation while sampling combustion 

products containing carbon monoxide, 2:14023 
GAS TURBINES/FUEL CONSUMPTION 

Performance analysis of split-turbine concepts based on LM- 
2500 gas turbine components. Research and development 
report, 2:13974 (AD-A-024058) 

GAS TURBINES/SEALS 

Heat-resistant sealing multilayer elements (HTGR turbines; 

patent), 2:13076 
GAS TURBINES/SPEED REGULATORS 
Speed control after loss of load for a 1,000-MW helium turbine 
with hightemperature reactor as heat source, 2:13112 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 

Airborne releases from BWR’s for environmental impact 

evaluations. Amendment |, 2:12969 (NEDO-21159-1) 
GASEOUS WASTES/CHEMICAL ANALYSIS 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

GASEOUS WASTES/DESULFURIZATION 

A method for evaluating SO, abatement strategies. Final report 

Feb-Dec 1974, 2:12204 (PB-246669) 
GASEOUS WASTES/SAMPLING 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

GASEOUS WASTES/SCRUBBING 
Overview of EPA/IERL-RTP scrubber programs. Final report, 
2:12931 (PB-246390) 
GASES 
See also AIR 
COAL GAS 
COSMIC GASES 
IONIZED GASES 
NATURAL GAS 
GASES/X-RAY EMISSION ANALYSIS 
lon-induced x-rays from gas collisions, 2:14537 
GAS-INSULATED CABLES/COOLING SYSTEMS 
Development of an evaporation-cooled underground 
transmission system. Final report, 2:12941 (EPRI-TD-229) 
GASOLINE/ANTIKNOCK RATINGS 
Octane-cetane relationship. Final report, 2:12330 (AD-779512) 
GASOLINE/DATA 
ey industry monitoring system (PIMS), 2:12345 (PB- 
) 
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ay petroleum report. (Supplement), 2:12346 (PB- 
) 

PIMS monthly petroleum report, 2:12347 (PB-245294) 

PIMS monthly petroleum report. (Supplement), 2:12348 (PB- 
245295) 

PIMS monthly petroleum report, 2:12349 (PB-245296) 

PIMS monthly petroleum report. (Supplement), 2:12350 (PB- 
245297) 

PIMS monthly petroleum report, 2:12351 (PB-245298) 

PIMS monthly petroleum report. (Supplement), 2:12352 (PB- 
245299) 

PIMS monthly petroleum report, 2:12353 (PB-245300) 

PIMS monthly petroleum report. (Supplement), 2:12354 (PB- 
245301) 

PIMS monthly petroleum report, 2:12355 (PB-245302) 

PIMS monthly petroleum report. (Supplement), 2:12356 (PB- 
245303) 

GASOLINE/DEMAND FACTORS 

Proposed energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 

GASOLINE/EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 

GASOLINE/ENERGY CONSERVATION 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 
76/432) 

GASOLINE/EVAPORATION 

Study of vapor control methods for gasoline marketing 
operations: Volume II. Appendix. Final report, 2:12358 (PB- 
246358) 

GASOLINE/MARKET 

Petroleum market shares, 2:12338 (PB-244291) 

Petroleum market shares, 2:12342 (PB-244882) 

Petroleum market shares, 2:12343 (PB-244883) 

Petroleum market shares. A report on retail gasoline, 2:12339 
(PB-244291-04/SL) 

Petroleum market shares. A report on retail gasoline, 2:12340 
(PB-244291-05/SL) 

Petroleum market shares. A report on retail gasoline. June 1975, 
2:12341 (PB-244291-06/SL) 

Study of vapor control methods for gasoline marketing 
operations: Volume II. Appendix. Final report, 2:12358 (PB- 
246358) 

Study of vapor control methods for gasoline marketing 
operations. Volume I. Industry survey and control techniques. 
Final report, 2:12384 (PB-246088) 

GASOLINE/PRODUCTION 

Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 

Production and refining of crude shale oil into military fuels. 
Final report, 2:12424 (AD-A-024652) 

GASOLINE/SYNTHESIS 

Conversion of solid waste to fuels. Final report, Jul 1973-Jul 

1974, 2:12693 (AD-A-021655) 
GASTROINTESTINAL TRACT/RADIOSENSITIVITY 

Studies relative to the radiosensitivity of man: based on 
retrospective evaluations of therapeutic and accidental total- 
body irradiation. Final report, 2:14884 (N-75-32733) 

GAUGE INVARIANCE/SYMMETRY BREAKING 

Fermion-density phase transitions in models with continuous 

breaking of the gauge and chiral symmetry groups, 2:15210 
GCFR REACTOR/AFTER-HEAT REMOVAL 

Reactor development program progress report, July-August 

1976, 2:13505 (ANL-RDP-S52) 
GCFR REACTOR/MELTDOWN 

Post-accident fuel containment in the gas-cooled fast breeder 
reactor, 2:13512 (GA-A-14117) 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-S2) 

GCFR REACTOR/RHR SYSTEMS 

Reliability evaluations of GCFR residual heat removal systems, 
2:13513 (GA-A-14119) 

GCFR TYPE REACTORS/COATED FUEL PARTICLES 

Computer program for porous fuel element directly cooled by 
helium gas, 2:13088 

GCFR TYPE REACTORS/CONTROL ELEMENTS 

FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 

GCFR TYPE REACTORS/CORE CATCHERS 
Core catcher cooling for a gas-cooled fast breeder, 2:13589 
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GCFR TYPE REACTORS/DESIGN 

Physical layout of the reference concept of a 1,000 MWe gas- 
cooled fast breeder, 2:13223 

Research results on the characteristics of fast breeders with a 
dissociating gas based on a dispersion fuel, 2:13195 

GCFR TYPE REACTORS/FUEL CYCLE 

Relative safeguards risks of advanced reactor concepts (Material 

diversion in fuel cycle for seven reactor concepts), 2:12621 
GCFR TYPE REACTORS/FUEL ELEMENTS 

Development, construction, and operation of an instrumented 
GFB-12 fuel element model, 2:13221 

FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 

Out-of-pile loop test of a GFB-12 rod-shaped fuel element with 
pressure compensation system, 2:13216 

Safety layout of an irradiation facility (He loop Mol) for the 
irradiation of GFB fuel elements, 2:13210 

GEIGER-MBELLER COUNTERS/ELECTRONIC CIRCUITS 

Feasibility of using electronic quenching to eliminate halogen 
gas in Geiger-Muller detectors in aircraft oil gauging systems, 
2:14572 (AD-A-020999 ) 

GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Regulation of gene expression in eukaryotic cells, 2:14848 
GEOLOGIC FAULTS/AGE ESTIMATION 

Studies of the pattern and ages of post-metamorphism faults in 
part of the Northern Piedmont ( Virginia and North Carolina). 
First annual progress report, May 15, 1975-August 15, 1975, 
2:14952 (VPI-SU-4802-4) 

GEOLOGIC FISSURES/ORIENTATION 

Determining cleat orientation of deeper coalbeds from overlying 

coals, 2:12231 (BM-RI-8611) 
GEOLOGIC STRATA/PERMEABILITY 
Determining cleat orientation of deeper coalbeds from overlying 
coals, 2:12231 (BM-RI-8611) 
GEOLOGY 
See also GEOLOGIC FISSURES 
GEOLOGIC STRATA 

Equation of state of rocks. Final report, 31 March 1973-1 Sep 

1974, 2:14967 (TID-27208 ) 
GEOMAGNETIC FIELD 

Cosmic-ray penumbral effects for selected balloon launching 
locations. Interim report, 2:15114 (AD-A-018094) 

Planetary magnetism (Book), 2:15127 (N-75-27988) 

GEOMAGNETIC FIELD/DISTURBANCES 

Net field-aligned currents observed by Triad, 2:15102 (N-75- 
28979) 

Study of solar wind interactions. Final report, 15 Jan 1973-30 
Sep 1975, 2:15116 (AD-A-018872) 

GEOMAGNETIC FIELD/MATHEMATICAL MODELS 

A comparison of vertical cosmic-ray cutoff rigidities as 
calculated with different geomagnetic field models. Interim 
report, 2:15115 (AD-A-018096) 

GEOMAGNETIC FIELD/ORIGIN 

On the causes of geomagnetic activity. Technical report, 
2:15121 (AD-A-021747) 

Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 

GEOMAGNETIC FIELD/PULSATIONS 

Solar effects on geomagnetic micropulsations and vif phase 

shifts, 2:15112 (AD-A-010438) 
GEOMAGNETIC FIELD/TABLES 

Kiruna geophysical data. Data summary, Apr-Jun 1974, 2:15107 
(N-75-31628) 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

GEOMAGNETIC FIELD/VARIATIONS 

Five by fifteen degree world grid of calculated cosmic-ray 
vertical cutoff rigidities for 1965 and 1975. Interim report, 
2:15113 (AD-A-018093) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOTHERMAL ENERGY/BIBLIOGRAPHIES 

Geothermal energy. Volum 2. 1975-April 1976 (citations from 
the Engineering Index data base). Report for 1975-Apr 1976, 
2:12823 (NTIS/PS-76/0465 ) 

Geothermal energy. Volume I. 1964-April 1975 (citations from 
the NTIS data base). Report for 1964-Apr 1975 (148 
Abstracts), 2:12822 (NTIS/PS-76/0462) 


GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS / 


GEOTHERMAL ENERGY/ECONOMICS 

Reich case: economic implications of depletion allowances, 

2:12857 
GEOTHERMAL ENERGY/ENERGY STORAGE 

Capturing hydro power, earth power and wind power with 

means and methods of storing same (Patent), 2:13662 
GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 

Protecting the environment, 2:13750 

Water quality in vicinity of Fenton Hill Site, 1975, 2:14772 (LA- 
6511-MS) 

GEOTHERMAL ENERGY/HEARINGS 

Oversight hearings on Public Law 93-410: the Geothermal 
Energy Research, Development and Demonstration Act of 
1974. Hearing before the Subcommittee on Energy Research, 
Development and Demonstration of the Committee on 
Science and Technology, U.S. House of Representatives, 
Ninety-Fourth Congress, Second Session (Definition Report, 
ERDA-86), 2:13864 

GEOTHERMAL ENERGY/PLANNING 
ERDA’s geothermal R and D program, 2:13863 
GEOTHERMAL ENERGY/POWER POTENTIAL 

Hydrothermal geothermal resources and growth in utilization, 

2:13862 
GEOTHERMAL ENERGY/REGULATIONS 

Geothermal resource development process, 2:12854 (JPL-5040- 
25(Rev.A)(App.)) 

GEOTHERMAL ENERGY/RESEARCH PROGRAMS 

ERDA's geothermal R and D program, 2:13863 

Research and development, 2:12829 (JPL-5040- 
25(Rev.A)(App.)) 

GEOTHERMAL ENERGY/RESERVES 
Reich case: economic implications of depletion allowances, 
2:12857 
GEOTHERMAL ENERGY/REVIEWS 
Geothermal energy, 2:12821 (AD-A-022054) 
GEOTHERMAL ENERGY/TAXES 
Reich case: economic implications of depletion allowances, 
2:12857 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 
Geothermal energy, 2:12821 (AD-A-022054) 
GEOTHERMAL ENERGY/USES 

Present plans for utilization of geothermal energy, 2:12827 
(JPL-5040-25(Rev.A)(App.)) 

GEOTHERMAL ENERGY CONVERSION/FEASIBILITY 

STUDIES 

Electric power generation using geothermal brine resources for a 
proof-of-concept facility, 2:12858 (PB-245264) 

GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOLOGICAL SURVEYS 

Corwin Springs Known Geothermal Resources Area, Park 

County, Montana, 2:12833 (USGS-OFR-76-293) 
GEOTHERMAL FIELDS/GEOLOGY 

Corwin Springs Known Geothermal Resources Area, Park 

County, Montana, 2:12833 (USGS-OFR-76-293) 
GEOTHERMAL FIELDS/GRAVITY SURVEYS 

Principal facts for gravity stations in the Elko Hot Springs 
Known Geothermal Resource Area (KGRA), Nevada, 2:12836 
(USGS-OFR-76-151) 

Principal facts for gravity stations in the Darrough Known 
Geothermal Resource Area (KGRA), Nevada, 2:12842 
(USGS-OFR-76-289) 

GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS 

Audio-magnetotelluric data log, station location map and skin 
depth pseudo-sections, Crater Hot Springs Known Geothermal 
Resource Area, Utah, 2:12838 (USGS-OFR-76-245) 

Audio-magnetotelluric data log and station location map for the 
Dixie Valley Known Geothermal Resource Area (KGRA) 
Nevada, 2:12843 (USGS-OFR-76-292) 

Audio-magneotelluric data log, and station location map for the 
Randsburg Known Geothermal Resource Area, California, 
2:12844 (USGS-OFR-76-309) 

Audio-magnetotelluric data log and station location map for the 
Klamath Falls Known Geothermal Resource Area, Oregon, 
2:12846 (USGS-OFR-76-320) 

Audio-magnetotelluric data log and station location map for 
Monroe-Joseph Known Geothermal Resource Area, Utah, 
2:12847 (USGS-OFR-76-411) 

Audio-magnetotelluric data log, and station location map for 
Thermo Known Geothermal Resource Area, Utah, 2:12848 
(USGS-OFR-76-412) 

Audio-magnetotelluric data log, station location map, and 
telluric profile data for the Elko Hot Springs Known 
Geothermal Resource Area (KGRA), Nevada, 2:12837 
(USGS-OFR-76-152) 








GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS / 152S 


Audio-m Lena data log, apparent resistivity maps and 
station focation for the Darroug h Known Geothermal 
= Area ( ‘K RA), Nevada, Pi 12839 (USGS-OFR-76- 

. cctetiiaie study of the Stillwater-Soda Lakes, Nevada 

thermal Area, 2:12835 (USGS-OFR-76-80) 

Magnetotelluric soundin 7 in the Darrough Hot Springs area, 
Nevada, 2:12841 (USGS-OFR-76-288) 

Telluric profile data, and traverse location map for the 
pring Be ny Geothermal Resource Area, California, 
2:12845 (USGS-OFR-76-315) 

GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 

Thermodynamics of salt solutions and geothermal brines at 
elevated temperatures. Final report, Jun 1972-Mar 1975, 
2:12861 (PB-250733) 

GEOTHERMAL GRADIENTS/DATA ANALYSIS 

a = predicting geothermal gradients in wells (Patent), 

GEOTHERMAL POWER PLANTS/HOT-WATER SYSTEMS 

Electric power generation using geothermal brine resources for a 

proof-of-concept facility, 2:12858 (PB-245264) 

GEOTHERMAL RESOURCES/GOVERNMENT POLICIES 

Appendix A: governance of geothermal energy development, 
2:12855 (JPL-5040-25(Rev.A)(App.)) 

GEOTHERMAL RESOURCES/LEGAL ASPECTS 

Appendix B: administrative requirements for development of 
geothermal resources, 2:12856 (JPL-5040- rel A)(App.)) 

GEOTHERMAL RESOURCES/POWER POTENTIA 

California's geothermal resource base, 2:12826 UPL- 5040- 
25(Rev.A)(App.)) 

GEOTHERMAL RESOURCES/REGIONAL ANALYSIS 

Regional development status, 2:12828 (JPL-5040- 
25(Rev.A)(A ) 

GEOTHERMAL IURCES/REGULATIONS 

Appendix B: administrative requirements for development of 
geothermal resources, 2:12856 (JPL-5040-25(Rev.A)(App.)) 

GEOTHERMAL RESOURCES/REVIEWS 

Regional development status, 2:12828 (JPL-5040- 
25(Rev.A)( App.)) 

GEOTHERMAL SPACE HEATING 

Evaluation of geothermal activity in the Truckee Meadows, 
Washoe County, Nevada, 2:12824 (PB-247297) 

GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 

HYDROTHERMAL SYSTEMS 

GEOTHERMAL SYSTEMS/FLUID FLOW 

Alterations of flow characteristics within geothermal areas by 
tidal forces, 2:12831 (PB-247190) 

GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 

Alterations of flow characteristics within geothermal areas by 
tidal forces, 2:12831 (PB-247190) 

GEOTHERMAL WELLS/LITHOLOGY 

Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole 
(6,000 feet test well), 2:12853 (USGS-OFR-76-88) 

GEOTHERMAL WELLS/MATERIALS TESTING 

Concrete-polymer materials for geothermal applications. 
Progress report No. 7, October-December 1975, 2:12859 
(BNL-20865) 

GEOTHERMAL WELLS/MINERALOGY 

Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole 
(6,000 feet test well), 2:12853 (USGS-OFR-76-88) 

GERM CELLS/BIOLOGICAL RADIATION EFFECTS 

Response of the Sertoli cell and stem germ cell to Co y- 
radiation (dose and dose rate) in testes of immature rats, 
2:14912 

GERM CELLS/DOSE-RESPONSE RELATIONSHIPS 

Response of the Sertoli cell and stem germ cell to “Co y- 
rary (dose and dose rate) in testes of immature rats, 
2:14 

GERMAN. FEDERAL REPUBLIC/ENERGY CONSUMPTION 

Comparison of a consumption between West Germany and 
the United States. Final report, 2:13847 (PB-245652) 

Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 

GERMAN FEDERAL REPUBLIC/FUEL REPROCESSING 

PLANTS 

Concept of a large nuclear fuel reprocessing plant in the Federal 
Republic of Germany, 2:12503 
= rocessing in Eu , 2:12497 

AN FEDERAL REPUBLIC/GASEOUS WASTES 

“— future environmental load in the FRG due to operational 
emissions from nuclear facilities. 2nd partial report 
Determination of the radiation exposure by air, 2: 13456 
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GERMAN FEDERAL REPUBLIC/INTERNATIONAL 
COOPERATION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
GERMAN FEDERAL REPUBLIC/LIQUID WASTES 
The future environmental load in the FRG due to operational 
emissions from nuclear facilities. 3rd partial report. 
Determination of the radiation exposure by water, 2:13457 
GERMAN FEDERAL REPUBLIC/NUCLEAR INDUSTRY 
Atomic pee on in the FRG, 2:12952 
German radiation protection standards system, 2:13656 
GERMAN FEDERAL REPUBLIC/NUCLEAR INSURANCE 
Publication in honour of Ernst Klingmueller, 2:13661 
GERMAN FEDERAL REPUBLIC/NUCLEAR PARKS 
The safety concept for waste disposal of the Federal 
Government, 2:13452 (AE onf-76-004-009 ) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Energy transport and energy supply, 2:12953 
Resolutions of the conference of ministers for the environment, 
2:13433 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER PLANTS 
Availability of German nuclear power plants in an international 
comparison, 2:13260 
Safety requirements for nuclear power stations. Pt. 4. Safety 
rts, 2:13653 
GERMAN FEDERAL REPUBLIC/OIL SHALES 
Literature study ‘oil shale’ (Survey of world deposits and 
methods of processing; emphasis on Federal Republic of 
Germany), 2:12415 (BMFT-FB-T-75-50) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE EFFLUENTS 
The future environmental load in the FRG due to operational 
emissions from nuclear facilities. 4th partial report. Results of 
the radioecological analysis, 2:13458 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management in the nuclear industry. Radioactive waste 
storage in Northern Germany - problems in reprocessing, 
2:12523 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
PROCESSING 
State and possible development of the reprocessing of 
radioactive wastes from nuclear power stations in the FRG, 
2:12545 
GERMAN FEDERAL REPUBLIC/RBADIOACTIVE WASTES 
State and possible development ofthe reprocessing of 
radioactive wastes from nuclear power stations in the FRG, 
2:12545 
SS, FEDERAL REPUBLIC/REACTOR COMPONENTS 
opical development trends, 2:13367 
GER N FEDERAL REPUBLIC/REACTOR LICENSING 
Recommendations by the reactor safety commission (RSK). 
General report, 2:13235 (IRS-A-9) 
GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
"Sooner an aeroplane will fall on our heads’. The risk of nuclear 
power plants are very small, 2:13651 
Description of current practice regarding the safety criteria for 
nuclear power stations. Safety criteria: 2.7: Protection against 
fire and explosions. Partial aspect: protection of nuclear power 
plants against fire originating within the plant itself, 2:13250 
Reactor safety research in the new Energy Program of the 
German Federal Republic. Draft, 2:13644 
Reports on the research projects in the field of reactor safety 
sponsored by the Federal Ministry of Science and Technology. 
Period under report: July Ist - September 30th, 1975, 2:13519 
(IRS-F-27) 
Results of the German reactor safety research program, 2:13655 
GERMAN FEDERAL REPUBLIC/RESERVES 
Canada’s part in providing the Federal Republic of Germany 
with nuclear fuels, 2:12514 
GERMAN FEDERAL REPUBLIC/SITE SELECTION 
Safety factor distance. Site selection under the aspect of 
ulation distribution, 2:13450 
GERMAN FR ORGANIZATIONS 
See also WAK 
GERMAN FR ORGANIZATIONS/RESEARCH PROGRAMS 
Program budget 1975 - of the Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H. 
(GKSS) - of the Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (HMI), 2:13268 
Scientific-technical reports by the GKSS in 1975, 2:12947 
(GKSS-76/E/1) 
GERMANIUM/CHARGED-PARTICLE TRANSPORT 
Stopping power and —_— tables for heavy ions. Fundamental 
data on radiation i 2, 2:15288 (N-75-21094) 
GERMANIUM/MAC 
Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 
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GERMANIUM 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
GERMANIUM ALLOYS/ENERGY GAP 
Some properties of granular NbN and Nb,Ge thin films, 2:14148 
GERMANI UM ALLOYS/PHASE TRANSFORMATIONS 
Study of massive transformations in metals and alloys. Final 
report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
High transition temperature superconductivity through selective 
thermalization in sputtering, 2:14138 
GERMANIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements (Tellurium-antimony-germanium- 
silver alloys), 2:13885 
Time and temperature behavior of the thermoelectric properties 
of 78a/o Si-22a/o Ge alloy, 2:13880 
GERMANY\(FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GINNA-1 REACTOR/RADIATION DOSES 
Individual and population doses for 1972 discharges from the 
Ginna Nuclear Power Plant, Unit number One, 2:13426 (PB- 
250729) 
GLACIERS/OSCILLATIONS 
Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth's climate and glaciation 
during past 10* to 10° years), 2:14647 (UCRL-Trans-11183) 
GLACIERS/THERMODYNAMIC CYCLES 
Systems analysis of the problem of large-scale oscillations of the 
climate and glaciation of the earth (Mathematical modeling of 
large-scale natural variations of earth’s climate and glaciation 
during past 10* to 10° years), 2:14647 (UCRL-Trans-11183) 
GLASS/MATERIALS RECOVERY 
Base line forecasts of resource recovery, 1972 to 1990. Final 
port, 2:14525 (PB-245924) 
GLASS/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOW DISCHARGES/PLASMA DIAGNOSTICS 
Experimental study of ion collection by a cylindrical Langmuir 
probe in a transitional regime, 2:15412 
Phase-sensitive microwave reflectometer for plasma diagnostics. 
Part 2. Application to electron density measurements in gas 
discharge plasmas, 2:15400 
GODIVA REACTOR/ENGINEERED SAFETY SYSTEMS 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206(Vol.2)) 
GODIVA REACTOR/REACTOR CONTROL SYSTEMS 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206(Vol.2)) 
GODIVA REACTOR/REACTOR INSTRUMENTATION 
Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206(Vol.2)) 
GOLD/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
GOLD/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
GOLD/PHOTOEMISSION 
Angle-resolved photoemission from valence bands of Cu and Au 
single crystals using 32-200-eV synchrotron radiation, 2:14183 
GOLD/PHYSICAL RADIATION EFFECTS 
—— study of self-ion-irradiated gold by proton channeling, 
2:1422 
GOLD/RESERVES 
Gold, nickel and uranium mining in Australia, 2:12439 
GOLD 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
GOLD 187/ENERGY LEVELS 
Nuclear spectroscopy with radioactive sources, twelfth annual 
progress report, 2:15225 (ORO-3346-196) 
GOLD 189/NUCLEAR PROPERTIES 
New isotope 'Pb and the structure of ‘TI; shape coexistence 
in '**Hg and in '**Au; and a new ion source: recent UNISOR 
research, 2:15259 
GOLD 197 TARGET/ARGON 40 REACTIONS 
Argon ion reaction studies on tantalum and gold near Coulomb 
barrier energies, 2:15262 
GOLD ALLOYS/EXCHANGE INTERACTIONS 
High-field nuclear relaxation of '“Yb in dilute AuYb alloys: 
Evidence for anisotropic conduction-electron exchange, 
2:14087 
GOLGI APPARATUS 
See ORGANOIDS 


GRIDS (COORDINATES) 


GRAFENRHEINFELD REACTOR/REACTOR LICENSING 

Building ban for Grafenrheinfeld dismissed once more, 2:13051 

GRAIN BOUNDARIES/COMPUTER CALCULATIONS 
Grain boundary structures and energies in FCC-iron, 2:14074 
GRAIN GRO /SIMULATION 
Computer simulation of homogeneous nucleation and growth 
rocesses, 2:14068 
GRANITES/DISSOLUTION 

Geothermal chemistry activities at LASL. Progress report, 

January-December 1975, 2:12863 (LA-6448-PR) 
GRANITES/PERMEABILITY 

Geothermal chemistry activities at LASL. Progress report, 

January-December 1975, 2:12863 (LA-6448-PR) 
GRANITES/ROCK MECHANICS 

Thermal guidelines for a repository in bedrock, 2:12563 

(Y/OWI/SUB-76/16504) 
GRANITES/ROCK-FLUID INTERACTIONS 

Geothermal chemistry activities at LASL. Progress report, 

January-December 1975, 2:12863 (LA-6448-PR) 
GRAPHITE 

See also PYROLYTIC CARBON 
GRAPHITE/MECHANICAL PROPERTIES 

Studies of mechanical properties and irradiation damage 
nucleation of HTGR graphites. Progress report, June 1, 1975- 
January 31, 1976, 2:13067 (COO-2712-1) 

GRAPHITE/MELTING POINTS 

Determination of graphite-liquid-vapor triple point by laser 

heating. Interim report, 2:14275 (AD-A-021168) 
GRAPHITE/NEUTRON SPECTRA 

Measurements of time dependent energy spectra of neutrons in a 
small graphite assembly, 2:13283 

Theoretical analysis on time-dependent energy spectra of 
neutrons in a small graphite assembly, 2:13281 

GRAPHITE/PERMEABILITY 
Fast and slow diffusion in reactor graphite, 2:14278 
GRAPHITE/PHASE DIAGRAMS 

Determination of graphite-liquid-vapor triple point by laser 

heating. Interim report, 2:14275 (AD-A-021168) 
GRAPHITE/PHOTOEMISSION 

X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 

GRAPHITE/PHYSICAL RADIATION EFFECTS 

CTR quarterly progress report, April-June 1976 (Surface 
studies, materials studies, and engineering for TEPR project), 
2:15544 (ANL/CTR-76-4) 

Studies of mechanical properties and irradiation damage 
nucleation of HTGR graphites. Progress report, June 1, 1975- 
January 31, 1976, 2:13067 (COO-2712-1) 

GRAPHITE/SORPTIVE PROPERTIES 
Interaction between cesium and graphite for use in the study of 
surface phenomena, 2:14172 
GRAPHITE/SURFACE COATING 
Coating method for graphite (Patent), 2:14055 
GRAPHITE MODERATED REACTORS 
See also AGR TYPE REACTORS 
HTGR TYPE REACTORS 
LENINGRAD-1 REACTOR 
LENINGRAD-2 REACTOR 
TREAT REACTOR 
GRAPHITE MODERATED REACTORS/NEUTRON SPECTRA 

Measurements of time dependent energy spectra of neutrons in a 
small graphite assembly, 2:13283 

Theoretical analysis on time-dependent energy spectra of 
neutrons in a small graphite assembly, 2:13281 

GRASS/COMBUSTION 
Laboratory measurements of seed-grass thatch burnout, 2:14355 
GRAVITATION 

Theoretical frameworks for testing relativistic gravity. 5. Post- 

Newtonian limit of Rosen's theory, 2:15335 (N-76-13994) 
GRAVITATION/FUNDAMENTAL CONSTANTS 
Gravitational clock: a proposed experiment for the measurement 
of the gravitational constant G, 2:15334 (N-75-22974) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN RIVER FORMATION 
Polar constituents isolated from Green River oil shale, 2:12429 
GREEN RIVER FORMATION/STRATIGRAPHY 

Stratigraphic section of part of the Green River Formation and 
underlying units exposed in Tommys Draw, western Piceance 
Creek Basin, Colorado, 2:12416 (USGS-OFR-75-422) 

GREENHOUSES 

Methods of direct conversion of thermal energy into electrical 

energy, 2:12795 (TT-74-58066 ) 
GREENHOUSES/HEATING 

An assessment of the utilization of waste heat in greenhouses, 

2:13121 (AECL-5109) 





GRIDS (COORDINATES) 


GRIDS (COORDINATES) 
See COORDINATES 
GROHNDE REACTOR/BUILDINGS 
Grohnde nuclear power station, 2:13052 
GROHNDE REACTOR/REACTOR SITES 

Recommendations of the Reactor Safety Commission (RSC). I. 

Nuclear power plant Grohnde (KWG), 2:13029 
GROUND SUBSIDENCE/AERIAL MONITORING 

Use of photo interpretation and geological data in the 
identification of surface damage and subsidence. Final report, 
Nov 1973-Apr 1975, 2:12236 (PB-242468 ) 

GROUND SUBSIDENCE/MONITORING 

Subsidence monitoring in conjunction with underground mine 

flushing operations. Final report, 2:12268 (PB-250818) 
GROUND SUBSIDENCE/REMOTE SENSING 

Use of photo interpretation and geological data in the 
identification of surface damage and subsidence. Final report, 
Nov 1973-Apr 1975, 2:12236 (PB-242468 ) 

GROUND WATER 
See also CONNATE WATER 
GROUND WATER/CHEMICAL COMPOSITION 

Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 
166) 

GROUND WATER/GEOCHEMISTRY 

Geochemistry of ground water at the Savannah River Plant, 
2:14769 (DP-1356) 

GROUND WATER/HYDRODYNAMICS 

Effects of hydrodynamic processes on the development of 
ground-water pollution: study on physical models in a 
saturated porous medium, 2:14800 

GROUND WATER/ISOTOPE RATIO 

Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 
166) 

GROUND WATER/RADIOACTIVITY 
Handbook for hydrogeologists. volume I, 2:14807 (PB-249789) 
GROUND WATER/RADIONUCLIDE MIGRATION 

Chemical mechanisms of “Co transport in ground water from 
intermediate-level liquid waste trench 7: progress report for 
period ending June 30, 1975, 2:12560 (ORNL/TM-5348) 

GROUND WATER/SEASONAL VARIATIONS 

Water quality in vicinity of Fenton Hill Site, 1975, 2:14772 (LA- 
6511-MS) 

GROUND WATER/WATER POLLUTION 

Environmental effects of trace elements from ponded ash and 
scrubber sludge. Final report, 2:14796 (PB-252090) 

Ground water pollution problems in the northwestern United 
States, 2:14790 (PB-242860) 

Summary of ground-water quality impacts of uranium mining 
and milling in the Grants mineral belt, New Mexico. Technical 
note (final), 2:14809 (PB-247282) 

GROUND-WATER RESERVES 
See AQUIFERS 

GS PROCESS 
See DUAL TEMPERATURE PROCESS 

GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 

GULF OF ALASKA/GEOPHYSICAL SURVEYS 

Summary of petroleum potential, environmental geology, and 
the technology, time frame, and infrastructure for exploration 
and development of the western Gulf of Alaska, 2:12311 
(USGS-OFR-76-325) 

GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 


H1 REGIONS/INTERGALACTIC SPACE 
Extragalactic diffuse neutral hydrogen clouds: Probes of a hot 
intergalactic medium, 2:15061 
H2 REGIONS/ABSORPTION 
Selective en oh by dust in H Il regions, 2:15034 
H2 REGIONS/EMISSION SPECTRA 
H Il regions in the nuclei of external galaxies, 2:15057 
H2 REGIONS/FAR INFRARED RADIATION 
Far infrared observations of H II regions, 2:15047 
H2 REGIONS/HELIUM 
Some recent calculations and computer programs, 2:15000 
H2 REGIONS/HYDROGEN 
Some recent calculations and computer programs, 2:15000 


H2 REGIONS/INFRARED RADIATION 
M 17, 2:15051 
Review of Orion A and Orion B, 2:15049 
H2 REGIONS/INFRARED SPECTRA 
DR21 and associated sources: a review, 2:15052 
Giant H II region W3, 2:15053 
H2 REGIONS/MASERS 
Masers associated with galactic H Il regions, 2:15037 
Molecular masers in H II regions, 2:15036 
H2 REGIONS/MICROWAVE SPECTRA 
DR21 and associated sources: a review, 2:15052 
Observations of the excited hydrogen radio line H56a in several 
H Il regions, 2:15046 
H2 REGIONS/NUCLEOSYNTHESIS 
Optical observations of H II regions in external galaxies, 2:15043 
H2 REGIONS/PHOTON COLLISIONS 
Selective absorption by dust in H II regions, 2:15034 
H2 REGIONS/RADIOWAVE RADIATION 
Distribution of H II regions in the large Magellanic Cloud, 
2:15058 
Radio observations of H II regions in external galaxies, 2:15042 
Recent optical observations of some evolved H II regions, 
2:15038 
W 51 source complex, 2:15055 
H2 REGIONS/STRUCTURAL MODELS 
Evolved H II regions, 2:15039 
H2 REGIONS/VISIBLE RADIATION 
M 17, 2:15051 
Optical observations of H II regions in external galaxies, 2:15043 
Recent optical observations of some evolved H II regions, 
2:15038 
HADRON-HADRON INTERACTIONS/SCALE INVARIANCE 
Violation of scaling in hadronic interactions at ultrahigh 
energies, 2:15205 
HADRONS 
See also BARYONS 
MESONS 
HADRONS/SLOWING-DOWN 
Hadron cascades in iron and uranium, 2:15290 
HAFNIUM/CRYSTAL DEFECTS 
Atomic structure of defects in HCP metals, 2:14073 
HAFNIUM/NEUTRON REACTIONS 
Use of hafnium as a heterogeneous neutron poison in 
reprocessing plants (Improvement of criticality safety by use 
of Hf-sieve sheets in pulse columns), 2:12491 
HAFNIUM/RESONANCE INTEGRALS 
On the resonance absorption of hafnium. Data check on the 
basis of experiments made with a lead spectrometer, 2:13093 
HAFNIUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
HAFNIUM ALLOYS/TRANSITION TEMPERATURE 
Pronounced isotope effect in the superconductivity of HfV, 
containing hydrogen (deuterium), 2:14181 
HAFNIUM HYDRIDES/TRANSITION TEMPERATURE 
Pronounced isotope effect in the superconductivity of HfV, 
containing hydrogen (deuterium), 2:14181 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
HALOGENATED ALIPHATIC HYDROCARBONS/OXIDATION 
Method of decomposing halohydrocarbons (Patent), 2:14728 
HALOGENS/REMOVAL 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/BEETLES 
Survey of darkling beetles in desert steppe vegetation after a 
decade, 2:14766 
HANFORD RESERVATION/NUCLEAR PARKS 
Selection of heat disposal methods for a Hanford Nuclear 
Energy Center, 2:13302 (BNWL-2003) 
PO 


(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WASTES 
Estimated Hanford liquid waste chemical inventory as of March 
31, 1976, 2:12518 (ARH-CD-717) 
HB ROBINSON-2 
See ROBINSON-2 REACTOR 
HEAD END PROCESSES/CRITICALITY 
Theoretical investigations of the criticality in a head end of the 
reprocessing of HTR fuel elements, 2:12493 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
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HEALTH HAZARDS/MANUALS 
Engineering design handbook: environmental series. Part three. 
Induced environmental factors, 2:14946 (AD-A-023512) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT EXCHANGERS 
See also HEAT PUMPS 
IN-VESSEL HEAT EXCHANGERS 

Heat exchangers and its system for nuclear steelmaking by use 
of high-temperature gas reactor, 2:13086 

Improvements in heat exchangers (Patent; LMFBR), 2:13199 

HEAT EXCHANGERS/DESIGN 

Direct heat transfer using ET] metals - problems and technical 
realization (HTGR), 2:1311 

Sodium-sodium intermediate Me exchangers design problems 
(LMFBR), 2:13169 (INIS-mf-3 108/20) 

HEAT EXCHANGERS/PERFORMANCE 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume IV. Test program plan, 
2:12777 (PB-246181) 

HEAT EXCHANGERS/RADIANT HEAT TRANSFER 

Effect of radiant heat transfer on the performance of high 

temperature heat exchanger, 2:13089 
HEAT EXCHANGERS/TUBES 

Tube holding device for tube bundles in heat exchangers 

(Patent), 2:13340 
HEAT PIPES/BIBLIOGRAPHIES 

Heat pipe technology. a bibliography with abstracts. Quarterly 
update, 31 March 1975, 2:14368 (NTISUB/A-022) 

Heat Pipe Technology, a bibliography with abstracts, quarterly 
update. Quarterly report No. 3, 2:14500 (NTISUB/A-022- 
75/003) 

Heat pipes. Volume 1. 1964-1972 (citations from the NTIS Data 
Base). Report for 1964-1972 (175 citations), 2:14498 
(NTIS/PS-76/0248 ) 

Heat pipes. Volume 2. 1973-February 1976 (citations from the 
NTIS Data Base). Report for 1973-Feb 1976 (191 citations), 
2:14499 (NTIS/PS-76/0249 ) 

Heat pipes. Volume |. 1970-1973 (citations from Engineering 
Index). Report for 1970-1973 (125 citations), 2:14366 
(NTIS/PS-76/0250) 

Heat pipes. Volume 2. 1974-February 1976 (citations from 
Engineering Index). Report for 1974-Feb 1976 (137 
citations), 2:14367 (NTIS/PS-76/025 1 ) 

HEAT PIPES/PERFORMANCE TESTING 

Flat plate electrohydrodynamic heat pipe experiments, 2:14497 

(N-75-28370) 
HEAT PIPES/TESTING 

The elimination or control of material problems in water heat 
pipes. Semiannual progress report, | Jan-30 Jun 1975, 
2:14501 (PB-244427) 

HEAT PUMPS/EFFICIENCY 

New concept for improving thermoelectric heat pump efficiency, 

2:13943 
HEAT PUMPS/PERFORMANCE 

Evaluation of engine-driven heat pump systems of small 

capacities, 2:13921 (CONF-751119-4) 
HEAT STORAGE 

Fluid manifold design for a solar energy storage tank, 2:12709 
(N-75-27562) 

Residential hot water solar energy storage subsystems. Final 
report, 2:12791 (PB-252685) 

HEAT STORAGE/MATERIALS 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, | Jun 74-31 Jul 1975, 2:13664 (PB-244756) 

Two component thermal energy storage material. Final report, 
2:13666 (PB-252592) 

HEAT STORAGE/SAFETY 

Study of safety aspects of high-temperature thermal-energy 
storage systems. Interim technical report, Jul-Dec 1975, 
2:13665 (PB-252336) 

HEAT STORAGE/THERMAL ENERGY STORAGE 

EQUIPMENT 

Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Fi 
report, 1 Jun 74-31 Jul 1975, 2:13664 (PB-244756) 

HEAT TRANSFER 
See also RADIANT HEAT TRANSFER 
THERMAL CONDUCTION 
HEAT TRANSFER/MANUALS 
Advances in heat transfer. Volume 12, 2:14505 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also AIR HEATERS 
FEEDWATER HEATERS 


HELIUM/ATOM-MOLECULE COLLISIONS / 


HEATERS/ELECTRIC GROUNDS 
Heater protective devices, resistance grounding study (For 
protection of sodium pipe systems), 2:14365 (LMEC-TDR-76- 


2) 
HEATERS/FABRICATION 
Development and manufacture of electrically heated coaxial 
rods. LWBR development program, 2:13180 (WAPD-TM- 
1156) 
HEATING 
See also DISTRICT HEATING 
PLASMA HEATING 
SPACE HEATING 
HEATING/RADIOSENSITIVITY EFFECTS 
Interaction of hyperthermia with fast neutrons or x rays on local 
tumor response, 2:14913 
HEAVY ION ACCELERATORS/USES 
lon-induced x-rays from gas collisions, 2:14537 
HEAVY IONS/ION-ATOM COLLISIONS 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
HEAVY IONS/RANGE 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
HEAVY WATER/PRODUCTION 
Gas stripping and recirculation process in heavy water 
separation plant (Patent), 2:12643 
Method of producing deuterium-oxide-enriched water (Patent; 
using power plant cooling cycles), 2:12642 
HEAVY WATER/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of bulk and occluded supercooled 
water and ionic solutions. Technical report, | Jul 1972-30 Dec 
1975, 2:14310 (PB-251543) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also FR-2 REACTOR 
NBSR REACTOR 
PHWR TYPE REACTORS 
Conversion reactor (Patent), 2:14296 
HEAVY WATER COOLED REACTORS/PERFORMANCE 
Development of nuclear power plants with thermal reactors. A 
report on the Nuclex 75 at Basel, 2:13009 
HEAVY WATER MODERATED GAS COOLED REACTOR 
See HWGCR TYPE REACTORS 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
FR-2 REACTOR 
HWGCR TYPE REACTORS 
NBSR REACTOR 
PHWR TYPE REACTORS 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/FUEL CYCLE 
Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 
HELICAL INSTABILITY 
Characteristics of the internal magnetic field in a region of m=1- 
instability of a magnetized plasma, 2:15480 
HELICAL INSTABILITY/INSTABILITY GROWTH RATES 
Numerical study of belt-pinch stability, using a one-dimensional 
finite-element code, 2:15483 
HELIOSTATS/CALIBRATION 
Calorimetry of large solar concentrators, 2:12708 
HELIOSTATS/CONTROL SYSTEMS 
Design, fabrication, and test of a heliostat for a central receiver 
solar thermal power plant. Project technical report, May 
1974-Sep 1975, 2:12765 (PB-252667) 
HELIOSTATS/DESIGN 
Central station solar electric power using liquid metal heat 
transport, 2:12768 
Design, fabrication, and test of a heliostat for a central receiver 
solar thermal power plant. Project technical report, May 
1974-Sep 1975, 2:12765 (PB-252667) 
HELIOSTATS/FABRICATION 
Design, fabrication, and test of a heliostat for a central receiver 
solar thermal power plant. Project technical report, May 
1974-Sep 1975, 2:12765 (PB-252667) 
HELIOSTATS/OPTIMIZATION 
Collector field of optimization for a solar thermal electric power 
lant, 2:12770 
HELIOSTATS/PERFORMANCE TESTING 
Design, fabrication, and test of a heliostat for a central receiver 
solar thermal power plant. Project technical report, May 
1974-Sep 1975, 2:12765 (PB-252667) 
HELIOTRON/PLASMA CONFINEMENT 
Production of a toroidal plasma in a poloidal heliotron magnetic 
field, 2:15373 





HELIUM/ATOM-MOLECULE COLLISIONS / 


HELIUM/ATOM-MOLECULE COLLISIONS 
Vibration-translation energy transfer in anharmonic diatomic 
molecules. 2. The vibrational quantum number dependence, 
2:15154 (N-75-28858) 
HELIUM/AUTOIONIZATION 
Calculation of autoionization states of He and H~, 2:15143 
HELIUM/BREAKDOWN 
Validity of the effective-photon concept in laser-induced gas 
ionization phenomena, 2:15464 
HELIUM/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
HELIUM/COLLISIONS 
Interactions of satellite-speed helium atoms with satellite- 
surfaces. |. Spatial distributions of reflected helium atoms, 
2:15136 (N-75-27874) 
HELIUM/(EMISSION SPECTRA 
Some recent calculations and computer programs, 2:15000 
HELIUM/FINE STRUCTURE 
Atomic physics tests of quantum electrodynamics (Bound 
systems, free electron and muon magnetic moments, 
Josephson effect), 2:15209 (LBL-5465) 
HELIUM/REACTIVITY WORTHS 
Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-52) 
HELIUM/SUPERFLUIDITY 
Surface electronic states above a helium film (Mobility, surface 
density), 2:15177 
HELIUM/SURFACE PROPERTIES 
Surface electronic states above a helium film (Mobility, surface 
density), 2:15177 
HELIUM 3 REACTIONS/PICKUP REACTIONS 
Mass of *’Ni, 2:15242 
HELIUM II/FLOW RATE 
Working model of the London moment readout system. 
Semiannual progress report, | Jan-30 Jun 1974 (Operating 
characteristics of porous plug), 2:15176 (N-75-21562) 
HELIUM II/SUPERFLUIDITY 
Refrigeration method and apparatus by converting ‘He to a 
superfluid (U. S. Patent), 2:14395 
HELIUM IONS/ENERGY LOSSES 
—— and energy deposition in RNase by low-energy ions, 
714874 
HELIUM IONS/ION SOURCES 
Characteristics of the CLEO Tokamak ion source, 2:15137 
HELIUM IONS/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
HELIUM-NEON LASERS/LAMB SHIFT 
Contrast of an inverted Lamb dip of a laser with an internal 
absorption cell, 2:14478 
HEMATOPOIETIC SYSTEM/RADIOSENSITIVITY 
Studies relative to the radiosensitivity of man: based on 
retrospective evaluations of therapeutic and accidental total- 
body irradiation. Final report, 2:14884 (N-75-32733) 
HETEROCYCLIC COMPOUNDS 
See also PHTHALOCYANINES 
HETEROCYCLIC COMPOUNDS/CHEMICAL RADIATION 
EFFECTS 
Reaction intermediates produced in 2- 
methyltetrahydrothiophene and its solutions in 2- 
methyltetrahydrofuran by y radiolysis and photolysis at 77 K, 
2:14329 
HETEROCYCLIC COMPOUNDS/PHOTOLYSIS 
Reaction intermediates produced in 2- 
methyltetrahydrothiophene and its solutions in 2- 
methyltetrahydrofuran by y radiolysis and photolysis at 77 K, 
2:14329 
HFIR REACTOR/REACTOR OPERATION 
High flux isotope reactor quarterly report April, May, and June 
of 1976, 2:13471 (ORNL/TM-5708) 
HIBERNATION/TEMPERATURE DEPENDENCE 
Selection of high temperatures for hibernation by the pocket 
mouse, Perognathus longimembris: ecological advantages and 
energetic consequences, 2:14828 
HIGH BTU GAS/SYNTHESIS 
Theoretical study of synthetic fuel from water gas, 2:12692 
HIGH ENERGY YSICS 
Ukrainian Physics Journal (English cover-to-cover translation of 
July, 1971, issue of Ukrainian Physics Journal), 2:15308 
(AEC-tr-7297/7) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Long term strategy for construction and operation of high 
energy physics facilities, 2:14529 (ERDA-76-17) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
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HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH-BETA PLASMA/CYCLOTRON INSTABILITY 
a instabilities in high B-inhomogeneous plasma, 
HIGH-BETA PLASMA/KINETIC EQUATIONS 
— of mirror machines at high beta, 2:15442 (UCRL- 
8123) 
HIGH-FREQUENCY DISCHARGES/ELECTRIC 
CONDUCTIVITY 
Measurements of the high frequency resistance of a deuterium 
lasma near the lower hybrid resonance, 2:15434 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
High frequency heating and equilibrium of plasma in the 
"Uragan-2"’ Stellarator, 2:15351 (CONF-761012-25) 
HIGH-FREQUENCY HEATING/ANALYTICAL SOLUTION 
Theory of heating of high-frequency induction plasmas, 2:15363 
HIGH- UENCY HEATING/CYCLOTRON RESONANCE 
Lawson criterion in cyclotron heating, 2:15364 
HIGH-FREQUENCY HEATING/EFFICIENCY 
Fast and slow ion-cyclotron wave generation and heating in the 
ST Tokamak, 2:15359 
HIGH-FREQUENCY HEATING/MICROWAVE RADIATION 
Parametric instabilities and plasma heating in an inhomogeneous 
lasma, 2:15369 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HODOSCOPES/SPATIAL RESOLUTION 
An experimental test of position resolution of a lead glass array, 
2:14571 
HOMOGENEOUS PLASMA/PLASMA WAVES 
Decay instability of lower hybrid wave in a cold homogeneous 
plasma, 2:15524 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/ENERGY LOSSES 
Radiation loss calculations for dense non-thermal plasmas 
containing heavy ions, 2:15429 
HOT PLASMA/IMPURITIES 
Radiation loss calculations for dense non-thermal plasmas 
containing heavy ions, 2:15429 
HOT PLASMA/SHORT WAVE RADIATION 
High-frequency radiation from strong density fluctuations in a 
turbulent plasma, 2:15505 
HOT PLASMA/SOUND WAVES 
Relaxation effect on sound propagation in partially ionized 
gases, 2:15534 
HOT SPRINGS/BACTERIA 
Biogeochemistry and bacteriology of ferrous iron oxidation in 
eothermal habitats, 2:12852 
HOT SPRINGS/GEOCHEMISTRY 
Biogeochemistry and bacteriology of fervous iron oxidation in 
geothermal habitats, 2:12852 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Los Alamos Scientific Laboratory dry hot rock geothermal 
project (LASL Group Q-22), 2:12860 
HOT-DRY-ROCK SYSTEMS/PERMEABILITY 
Geothermal chemistry activities at LASL. Progress report, 
January-December 1975, 2:12863 (LA-6448-PR) 
HOT-DRY-ROCK SYSTEMS/ROCK DRILLING 
Los Alamos Scientific Laboratory dry hot rock geothermal 
project (LASL Group Q-22), 2:12860 
HOUSES/AIR CONDITIONING 
Evaluation of engine-driven heat pump systems of small 
capacities, 2:13921 (CONF-751119-4) 
HOUSES/DESIGN 
Space and energy conservation housing prototype unit 
development. Final report, Apr-Aug 1975, 2:13922 (N-75- 
27567) 
HOUSES/ELECTRIC POWER 
Attitudes and behavior of residence in all-electric homes, 
2:13923 (PB-244981) 
HOUSES/ENERGY CONSERVATION 
Recommended criteria for retrofit materials and products 
eligible for tax credit. Final report, 2:13784 (PB-246866) 
Space and energy conservation housing protot unit 
development. Final report, Apr-Aug 1975, 2:13922 (N-75- 
27567) 
HOUSES/ENERGY CONSUMPTION 
Detailed geographic analysis of residential energy consumption, 
2:13925 
HOUSES/POWER SUPPLIES 
World electricity supplies. Quantities and SI units. General pub, 
2:13942 (THE/G NP-127) 
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HOUSES/RETROFITTING 
Recommended criteria for retrofit materials and products 
eligible for tax credit. Final report, 2:13784 (PB-246866) 
HOUSES/SOLAR AIR CONDITIONING 

Assessment of a single family residence solar heating system in a 
surburban development setting. Monthly report, 10 May-10 
Jun 1975, 2:12783 (PB-242727) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Monthly report, 10 Apr-10 
May 1975, 2:12784 (PB-242728) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 

Experimental evaluation of the University of Florida solar 
powered ammonia/water absorption air conditioning system, 
2:12800 

Integrated gcd ey high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 


Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

Performance of a residential solar heating and cooling system. 
Annual progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 


Residential hot water solar energy storage subsystems. Final 

report, 2:12791 (PB-252685) 
HOUSES/SOLAR CELL ARRAYS 

Integrated photovoltaic/thermal high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 

New concepts in solar photovoltaic electric power systems 
design, 2:12759 

Performance and cost analysis of photovoltaic stad systems for 
on-site residential applications, 2:12742 

HOUSES/SOLAR SPACE HEATING 

Assessment of a single family residence solar heating system in a 
surburban development setting. Monthly report, 10 May-10 
Jun 1975, 2:12783 (PB-242727) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Monthly report, 10 Apr-10 
May 1975, 2:12784 (PB-242728) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 

Integrated photovoltaic/thermal high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 

Long term performance prediction of residential solar energy 
heating systems, 2:12799 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

Performance of a residential solar heating and cooling system. 
Annual progress report, 1 Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

Residential hot water solar energy storage subsystems. Final 
report, 2:12791 (PB-252685) 

HOUSES/SOLAR WATER HEATERS 

Integrated photovoltaic/thermal high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 

Market capture potential of single vs. multi-structure solar 
a space conditioning systems: 1975-2010, 2:12790 (PB- 

$2451) 
HOUSES/SPACE HEATING 

Evaluation of engine-driven heat pump systems of small 

capacities, 2:13921 (CONF-751119-4) 
HOUSES/THERMAL INSULATION 

Project Retro-Tech. Teacher's kit for course on home 
winterization. Teacher's guide, charts for visuals, student's 
manual, student's job book, 2:13924 (PB-250148) 

HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-I REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-I REACTOR 
THTR-300 REACTOR 
VIDAL-1 REACTOR 
VIDAL-2 REACTOR 

Determination of the mass transfer coefficient in manifolds and 
their wakes for the calculation of the fission product 
accumulation in HTR hot-gas lines, 2:13095 

Non-integrated HTR once-through planis, 2:13102 

Nuclear — heat. Improvement of the HTR reactor and use 
of nuclear process heat for coal gasification, 2:13098 

Technological problems in multi-purpose high temperature gas- 
cooled reactors, 2:13074 


HTGR TYPE REACTORS/PRESSURE VESSELS / 


The operational and control behaviour of HTR once-through 
plants, illustrated by the example of a non-integrated plant 
concept, 2:13104 

HTGR TYPE REACTORS/AFTER-HEAT REMOVAL 

After-heat removal without forced circulation in HTR reactors, 

2:13627 
HTGR TYPE REACTORS/COAL GASIFICATION 
Test plant with He heat cycle for coal gasification with nuclear 
process heat, 2:13100 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Annual report 1974, 2:13263 (DEU-75-23) 
co Re warps adjustment in post-irradiation tests on oxide 
fuel particles, 2:13092 

Fission gas release as a result of heavy metal impurities in HTR 
fuel elements, 2:13109 

Interpretation of radiation-induced changes in the dimensions of 
spherical HTR fuel elements, 2:13110 

Metal fission product behaviour in high temperature reactors - 
UO, coated particle fuel, 2:13113 

New focal points in the development of coated fuel particles for 
HTGR fuel elements in the FRG, 2:13108 

Nuclear fuel particles and a method for obtaining same (Patent), 
2:13080 

HTGR TYPE REACTORS/COMPARATIVE EVALUATIONS 

Symbiosis between beam-driven hybrid DT-fusion reactors and 

near-breeder HTGRs, 2:15571 
HTGR TYPE REACTORS/CONTAINMENT BUILDINGS 

Design and construction of the prestressed-concrete reactor 
protection building for an 1,160 MW HTR nuclear power 
plant, 2:13626 

HTGR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Device for trapping fission products (Patent; HTGR), 2:13073 
Gas-cooled nuclear reactor with filter (Patent), 2:13081 

HTGR TYPE REACTORS/DEPRESSURIZATION 

Assessment of the inherent safety of HTGR’s in extreme 
accidents, 2:13630 

HTGR TYPE REACTORS/ECCS 

HTGR core auxiliary cooling system availability and reliability, 
2:13579 

HTGR TYPE REACTORS/FISSION CHAMBERS 

Life testing of the TCE (British) DC-14B S/N 7304-69 (975°F) 
and ORNL FC-3 (750°F) fission counter-chambers in the 
EBR-II NITF J-2 Thimble Experiment NI-4. Installation (April 
1975)-Run 81 (April 1976), 2:13066 (ANL-CT-76-45824- 
0001) 

HTGR TYPE REACTORS/FUEL CHANNELS 

Influence of a bypass flow through wedge-shaped apertures in 
the end faces of HTR fuel element blocks on the coolant 
distribution in the fuel element, 2:13103 

HTGR TYPE REACTORS/FUEL CYCLE 

Fuel cycle cost comparison of choices in U-235 recycle in the 
HTGR, 2:13070 (GA-A-14060) 

Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 

Transition from the high-enrichment to the low-enrichment fuel 
cycle in the HTR 1,160, 2:13096 

HTGR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Optimization of pumping power of gas-cooled fuel element. Rod 
bundle model, 2:13085 

HTGR TYPE REACTORS/FUEL ELEMENTS 

Production and potential of the pressed fuel element block for 
HTR reactors, 2:13105 

HTGR TYPE REACTORS/GAS TURBINES 

Heat-resistant sealing multilayer elements (HTGR turbines; 
patent), 2:13076 

Speed control after loss of load for a 1,000-MW helium turbine 
with hightemperature reactor as heat source, 2:13112 

HTGR TYPE REACTORS/HEAT EXCHANGERS 

Direct heat transfer using liquid metals - problems and technical 
realization, 2:13117 

Effect of radiant heat transfer on the performance of high 
temperature heat exchanger, 2:13089 

Heat exchangers and its system for nuclear steelmaking by use 
of high-temperature gas reactor, 2:13086 

HTGR TYPE REACTORS/HYDROGEN PRODUCTION 

Nuclear water splitting by heat from the pebble bed HTR, 
2:13079 

HTGR TYPE REACTORS/LOSS OF FLOW 

Assessment of the inherent safety of HTGR’s in extreme 
accidents, 2:13630 

The temperature behaviour of pebble-bed reactors following a 
coolant loop failure, 2:13628 

HTGR TYPE REACTORS/PERFORMANCE 

Development of nuclear power plants with thermal reactors. A 
report on the Nuclex 75 at Basel, 2:13009 

HTGR TYPE REACTORS/PLANNING 
Nuclear power stations with HTR reactors, 2:13114 
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HTGR TYPE REACTORS/PRESSURE VESSELS 
Nuclear reactor container vessel (Patent), 2:13084 
.HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Analysis of acoustic flow noise in closed systems and the fatigue 
lifetime of structural boundaries, 2:13090 
Cs deposition on HTR materials and the thermochemistry of Cs 
in the HTR coolant loop, 2:13101 
Natural convection in the core of a pebble-bed reactor, 2:13111 
Optimization of pumping power of gas-cooled fuel element. Rod 
bundle model, 2:13085 
HTGR TYPE REACTORS/REACTOR CORES 
Seismic test on a one-fifth scale HTGR core model, 2:13118 
HTGR TYPE REACTORS/REACTOR KINETICS 
DYNOTTO: a one-dimensional program in slab geometry for the 
investigation of the space time behaviour of high-temperature 
reactors with spherical fuel elements, 2:13071 (Juel-1246) 
Technical notes. Rational approximations for cross-section 
space-shielding in doubly heterogeneous systems, 2:13120 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Studies of mechanical properties and irradiation damage 
nucleation of HTGR graphites. Progress report, June 1, 1975- 
January 31, 1976, 2:13067 (COO-2712-1) 
HTGR TYPE REACTORS/REACTOR SAFETY 
Reliability and availability analyses (as a basis for a simplified 
risk assessment) in HTR power stations, 2:13625 
Status of HTGR risk analysis, 2:13623 
HTGR TYPE REACTORS/REACTOR VESSELS 
Nuclear reactor container vessel (Patent), 2:13084 
HTGR TYPE REACTORS/RELIABILITY 
Reliability and availability analyses (as a basis for a simplified 
risk assessment) in HTR power stations, 2:13625 
HTGR TYPE REACTORS/SAFETY ENGINEERING 
Constructive measures in the HHT plant to achieve a low 
radiation dose in tests, inspections and repair, 2:13624 
HTGR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Waste-heat utilization system for the waste steam of a gas 
turbine (Patent; HTGR), 2:13075 
HTGR TYPE REACTORS/SEISMIC EFFECTS 
Aseismatic experiment of high temperature gas cooled reactor 
core structure. I, 2:13572 
HTGR TYPE REACTORS/STEAM CONDENSERS 
Waste-heat utilization system for the waste steam of a gas 
turbine (Patent; HTGR), 2:13075 
HTGR TYPE REACTORS/STEAM LINES 
Changes in the heat insulation behaviour of a superheated steam 
line by uneven circumferential pressure distribution, 2:13099 
HTGR TYPE REACTORS/TRANSIENTS 
COSTANZA-Dragon: A code for safety analysis of H.T.G.R., 
2:13555 
Transient behaviour of a non-integrated HTR once-through 
plant, 2:13629 
HTGR TYPE REACTORS/USES 
Process heat in petroleum refinery applications. Final report, 
2:13264 (ORNL/Sub-4188-1) 
HTGR TYPE REACTORS/XENON OSCILLATIONS 
Studies on the detection of flux irregularities, especially xenon 
oscillations, in HTR-type reactors using peripheral core 
instrumentation, 2:13107 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also RURAL POPULATIONS 
HUMAN POPULATIONS/CIVIL DEFENSE 
Development of master checklist for planning nuclear defense 
operations. Final report, 2:14615 (AD-A-023412) 
Potential for relocation of population under threat of a nuclear 
attack. Final report, 2:14397 (AD-A-023054) 
HUMAN POPULATIONS/ENERGY CONSUMPTION 
Energy consumption and attitudes of the poor and elderly. 
Highlight report. Volume IV, 2:13907 (PB-244982) 
HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Future radiological loads due to nuclear facilities in the 
catchment-basin of the Upper Rhine. Pt. 2. Loads by the 
water path, 2:14898 
HUMAN POPULATIONS/RADIATION DOSES 
Nuclear energy and radiation hazards, 2:13453 (Juel-Conf-17) 
Public health implications of radioluminous materials, 2:14891 
(PB-246642) 
The new nuclear radiation casualty criteria, 2:15648 (AD-A- 
023777) 
Transportation of nuclear materials, 2:12512 
HUMAN POPULATIONS/RADIATION HAZARDS 
Cytogenetic investigation in a Brazilian population living in an 
area of high natura! radioactivity, 2:14896 
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HUMAN POPULATIONS/RADIATION PROTECTION 
Radiation protection, 1975. Annual EPA review of radiation 
protection activities (Summary of activities of all Federal 

encies), 2:14883 (EPA-520/7-76-004) 
HUM POPULATIONS/RADIONUCLIDE KINETICS 
Radiocesium in native residents of Anaktuvuk Pass, Alaska, 
1970-1974, 2:14923 
HWGCR TYPE REACTORS/FUEL ELEMENTS 
Results of optimization calculations for a finned tubular fuel 
— in a gas-cooled heavy-water reactor, 2:13149 (N-75- 
1) : 
HYBRID REACTORS/BREEDING BLANKETS 
233U) breeding and neutron multiplying blankets for fusion 
reactors, 2:15583 . 
HYBRID REACTORS/COMPARATIVE EVALUATIONS 
Symbiosis between beam-driven hybrid DT-fusion reactors and 
near-breeder HTGRs, 2:15571 
HYBRID REACTORS/PERFORMANCE 
Tokamak hybrid study (Blanket design evaluation), 2:15578 
(PPPL-1284) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC FRACTURING/ORIENTATION 
Massive hydraulic fracture mapping and characterization 
program. Third quarterly report, February 1976-April 1976, 
B12319 (SAND-76-0317) 
HYDRAZINE/AIR POLLUTION MONITORS 
Development of air-monitoring techniques using solid sorbents, 
LASL project R-059, NIOSH-IA-75-31. Progress report, 
October 1, 1975-March 31, 1976, 2:14657 (LA-6513-PR) 
HYDRIDES/PRECIPITATION 
Thermal diffusion of hydrogen in Zircaloy-2 containing hydrogen 
beyond terminal solid solubility, 2:14171 
HYDROCARBON FUEL CELLS/CATHODES 
Gas diffusion electrode for a battery (Patent), 2:13905 
HYDROCARBON FUEL CELLS/ELECTROLYTES 
Research on electrochemical energy conversion systems. 
Technical report No. 7, (final), Oct 1971-Jun 1975 
(Trifluoromethanesulfonic Acid Monophydrate), 2:13900 
(AD-A-023689 ) 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
NAPHTHALENE 
POLYENES 
STYRENE 
HYDROCARBONS/BIODEGRADATION 
Bacterioneuston and problem of degradation in surface films of 
organic substances released into the sea, 2:14864 
Degradation of hydrocarbons and mixed hydrocarbon substrate 
by microorganisms from Chesapeake Bay, 2:14933 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Effects of outboard marine engine exhaust on the aquatic 
environment, 2:14801 
HYDROCARBONS/CHEMICAL REACTION YIELD 
Comparative combustion characteristics of petroleum and shale 
oil base diesel fuel marine (Hydrocarbon, CO, and nitrogen 
oxide emissions ), 2:12431 
Observations on the combustion of oil shale in a fluidized bed 
(Effects of particle size on weight loss; hydrocarbon, CO, and 
nitric oxide products), 2:12422 
HYDROCARBONS/CHEMILUMINESCENCE 
Chemiluminescent reactive hydrocarbon analyzer for mobile 
sources. Final report, 13 Jun 1973-12 Jun 1975, 2:14302 (PB- 
245126) 
HYDROCARBONS/DESULFURIZA TION 
Hydrodesulfurization of liquid hydrocarbon utilizing a suspended 
catalyst particle of less than 10 microns (Patent), 2:12327 
HYDROCARBONS/MONITORING 
Chemiluminescent reactive hydrocarbon analyzer for mobile 
sources. Final report, 13 Jun 1973-12 Jun 1975, 2:14302 (PB- 
245126) 
HYDROCARBONS/TOXICITY 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
HYDROCORTISONE/BIOLOGICAL EFFECTS 
Effect of hydrocortisone on cell morphology in C6 cells: the role 
of microfilaments in the inductive process (Cytochalasin B; 
glycerol phosphate dehydrogenase), 2:14842 (UCLA-12- 
1095) 


HYDROELECTRIC POWER/ENERGY STORAGE 
Capturing hydro power, earth power and wind power with 
means and methods of storing same (Patent), 2:13662 
HYDROELECTRIC POWER/ENVIRONMENTAL EFFECTS 

Protecting the environment, 2:13750 
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HYDROELECTRIC POWER/GOVERNMENT POLICIES 

Hydroelectric power potential at Corps of Engineers projects: 
recommendations and executive summary. Research report, 
2:13834 (AD-A-013402) 

HYDROELECTRIC POWER/PLANNING 

Hydroelectric power potential at Corps of Engineers projects: 
recommendations and executive summary. Research report, 
2:13834 (AD-A-013402) 

HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Hydroelectric generating facilities report, 2:12702 (PB-242475) 
Use of remote sensing to quantify construction material and to 

define geologic lineations. Part I. Dickey-Lincoln School 
Lakes Project, Maine. Special report, 2:12703 (AD-A- 
023276) 

HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
An overview of the impact study of the McClellan-Kerr multiple- 

— Arkansas River System. Final report, 2:12704 (AD-A- 


bi4 5) 
HYDROELECTRIC POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
An overview of the impact study of the McClellan-Kerr multiple- 
purpose Arkansas River System. Final report, 2:12704 (AD-A- 
014975) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/PH VALUE 
Neutralization method for a hydrofluoric acid release (Use of 
lime/water slurry), 2:12576 (GAT-837) 
HYDROGEN 
Register of hydrogen technology experts. Final report, 2:12665 
(N-76-10323) 
HYDROGEN/ADSORPTION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Monte Carlo trajectory study of Ar+H, collisions. I. Potential 
energy surface and cross sections for dissociation, 
recombination, and inelastic scattering, 2:15169 
HYDROGEN/BIBLIOGRAPHIES 
Quarterly literature review of hydrogen energy. (a bibliography 
with abstracts). Quarterly report No. 3 (Production, 
utilization, safety, transmission, distribution, and storage), 
2:12666 (NTISUB/A/023-75/003 ) 
HYDROGEN/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
HYDROGEN/CORROSIVE EFFECTS 
Ion microprobe analysis for niobium hydride in hydrogen 
embrittled niobium. Technical report, 2:14185 (AD-A- 
010548) 
HYDROGEN/DESORPTION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, 1 Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 
An analytic degradation spectrum for H,, 2:15171 
HYDROGEN/EMISSION SPECTRA 
Some recent calculations and computer programs, 2:15000 
HYDROGEN/GAS CHROMATOGRAPHY 
Potential application of gas chromatography to the analysis of 
hydrogen isotopes, 2:14293 (MLM-2356) 
HYDROGEN/ION- OLECULE COLLISIONS 
Dynamics of the reaction of N* with H,. IV. Reactive scattering 
at relative energies above 6 eV, 2:15166 
HYDROGEN/MARKET 
Studies of the use of heat from high-temperature nuclear sources 
for hydrogen production processes, 2:12667 (N-76-15599) 
HYDROGEN/ ETA LLURGICAL EFFECTS 
Hydrogen embrittlement due to hydrogen-inclusion interactions, 
2:14195 
HYDROGEN/OFF-PEAK ENERGY STORAGE 
Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 
HYDROGEN/PHOTON COLLISIONS 
Optical studies of galactic nebulae and of their exciting stars: the 
role of dust on the radius of the ionized hydrogen sphere, 
2:15035 
HYDROGEN/THERMAL DIFFUSION 
Thermal diffusion of hydrogen in Zircaloy-2 containing hydrogen 
beyond terminal solid solubility, 2:14171 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
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HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/CATHODES 
Gas diffusion electrode for a battery (Patent), 2:13905 
HYDROGEN FUEL CELLS/FABRICATION 

Fuel cell stacks. Semi-annual report, Dec 1974-Aug 1975, 
2:13893 (AD-A-024216) 

HYDROGEN FUEL CELLS/FEASIBILITY STUDIES 

Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 

HYDROGEN FUEL CELLS/PERFORMANCE 

Fuel cell stacks. Semi-annual report, Dec 1974-Aug 1975, 
2:13893 (AD-A-024216) 

HYDROGEN FUEL CELLS/PERFORMANCE TESTING 

High power density fuel cell for aircraft high power. Final 
report, | Apr 1972-31 Mar 1975, 2:13896 (AD-A-014828) 

High power density fuel cell for aircraft high power, 
anaes Technical report, | Apr-31 May 1975, 2:13897 

A-014829) 
HYDROGEN FUEL CELLS/RESEARCH PROGRAMS 

IGT's hydrogen energy qualifications (Survey), 2:13829 

HYDROGEN FUELS/BIBLIOGRAPHIES 

Hydrogen use as a fuel (a bibliography with abstracts). Report 
for 1964-May 1976 (83 abstracts; fuel for vehicles, subsonic 
and supersonic aircraft, and electric power generation), 
2:12684 (NTIS/PS-76/0458 ) 

HYDROGEN FUELS/MATERIALS HANDLING 

Study of cryogenic propellant systems for loading the space 
shuttler. Part II. Hydrogen systems. Final report, 2:12683 (PB- 
246436) 

HYDROGEN FUELS/PIPELINES 

IGT’s hydrogen energy qualifications (Survey), 2:13829 
HYDROGEN FUELS/RESEARCH PROGRAMS 

IGT’s hydrogen energy qualifications (Survey), 2:13829 
HYDROGEN FUELS/SAFETY 

IGT’s hydrogen energy qualifications (Survey), 2:13829 
HYDROGEN FUELS/USES 

An analytical and experimental study of the performance and 
emissions of a hydrogen fueled reciprocating engine. Final 
report, May 1973-Jun 1974, 2:14035 (PB-250810) 

Analytical and experimental study of the performance and 
emissions of a hydrogen fueled reciprocating engine. Final 
report, May 1973-June 1974, 2:14036 (PB-250810) 

Study of the application of hydrogen fuel to long-range subsonic 
transport aircraft. Volume 2. Final report, Feb-Oct 1974, 
2:14032 (N-75-30163) 

HYDROGEN GENERATORS 
Hydrogen generators for sealed switches, 2:12670 
HYDROGEN GENERATORS/ELECTROLYSIS 
Pressure vessel for hydrogen generator (Patent), 2:12671 
HYDROGEN GENERATORS/PARTIAL OXIDATION 
PROCESSES 
Hydrogen-rich gas generator (Patent), 2:12676 
HYDROGEN GENERATORS/PRESSURE VESSELS 
Pressure vessel for hydrogen generator (Patent), 2:12671 
HYDROGEN IONS 
See also HYDROGEN IONS | MINUS 
HYDROGEN IONS | PLUS 
HYDROGEN IONS/ION SOURCES 
Characteristics of the CLEO Tokamak ion source, 2:15137 
HYDROGEN IONS 1 MINUS/AUTOIONIZATION 
Calculation of autoionization states of He and H~, 2:15143 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 

K-vacancy production by 4.88-GeV protons, 2:15163 

Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy ——. 2:15158 

HYDROGEN ISOTOPES/GAS CHROMATOGRAPH 
Isotope separation by photochromatography aaa, 2:14315 
ma stg ISOTOPES/PHOTOCHEMISTRY 
separation by photochromatography (Patent), 2:14315 
HYD EN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 

Method and apparatus for the nuclear thermo-chemical cracking 
of water (Patent; dissociation of steam), 2:12669 

Nuclear water splitting by heat from the pebble bed HTR, 
2:13079 

HYDROGEN PRODUCTION/BIBLIOGRAPHIES 

Hydrogen production (a bibliography with abstracts). Report for 

1967-May 1976 (86 abstracts), 2:12668 (NTIS/PS-76/0459) 
HYDROGEN PRODUCTION/ELECTROLYSIS 

Energy system for production of hydrogen from waste 
incineration (Patent; incineration of refuse and use of 
generated heat to produce electricity and power; power is 
used to electrolyze water), 2:12672 
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Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 

Permanent magnet hydrogen oxygen generating cells (Patent), 
2:12673 


Studies of the use of heat from high-temperature nuclear sources 
for hydrogen production processes, 2:12667 (N-76-15599) 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
IGT’s hydrogen energy qualifications (Survey), 2:13829 
HYDROGEN PRODUCTION/TECHNOLOGY ASSESSMENT 
IGT’s hydrogen energy qualifications (Survey), 2:13829 
HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Chemistry of thermochemical cycles from U.S.A. programs 
( = of ERDA-sponsored work), 2:12674 (LA-UR-76- 

l ) 

Closed cycle ion exchange method for regenerating acids, bases, 
and salts (Patent), 2:12675 

Studies of the use of heat from high-temperature nuclear sources 
for hydrogen production processes, 2:12667 (N-76-15599) 

HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See also HYDRIDES 
p HYDROGEN-BASED ECONOMY 
HYDROGEN STORAGE/BIBLIOGRAPHIES 

Hydrogen storage. Part I. Storage as a gas or liquid (a 
bibliography with abstracts). Report for 1974-May 1976 (82 
abstracts), 2:12682 (NTIS/PS-76/0460) 

Hydrogen storage. Part II. Hydrogen as a hydride (a 
bibliography with abstracts). Report for 1974-May 1976 (39 
abstracts), 2:12680 (NTIS/PS-76/0461 ) 

HYDROGEN STORAGE/FEASIBILITY STUDIES 

Automotive storage of hydrogen using recyclable liquid carriers 
(Catalytic dehydrogenation of naphthenes such as 
methylcyclohexane ), 2:12677 

HYDROGEN STORAGE/HYDRIDES 

Hydrogen storage. Part Il. Hydrogen as a hydride (a 
bibliography with abstracts). Report for 1974-May 1976 (39 
abstracts), 2:12680 (NTIS/PS-76/0461 ) 

Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 

HYDROGEN STORAGE/IRON HYDRIDES 

Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 

HYDROGEN STORAGE/RESEARCH PROGRAMS 

IGT’s hydrogen energy qualifications (Survey), 2:13829 

HYDROGEN STORAGE/TANKS 

Design and evaluation of thermodynamic vent/screen baffle 
cryogenic storage system. Final report, 3 Jan 1974-30 Jun 
1975, 2:12681 (N-75-29278) 

Hydrogen storage. Part I. Storage as a gas or liquid (a 
bibliography with abstracts). Report for 1974-May 1976 (82 
abstracts), 2:12682 (NTIS/PS-76/0460) 

HYDROGEN STORAGE/TECHNOLOGY ASSESSMENT 

IGT’s hydrogen energy qualifications (Survey), 2:13829 

HYDROGEN STORAGE/TITANIUM HYDRIDES 

Hydrogen storage, water electrolysis and fuel cells for electric 

energy storage, 2:12679 (BNL-21498) 
HYDROGEN SULFIDES/SORPTION 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly report No. 12, | June-30 June 1976; 
quarterly report No. 4, | April-30 June 1976, 2:12156 (FE- 
2033-13) 

HYDROGEN TRITIDE/RELEASE LIMITS 

Factors affecting calculations of dose resulting from a tritium 

release into the atmosphere, 2:15598 (CONF-760935-25) 
HYDROGEN-BASED ECONOMY 

Register of hydrogen technology experts. Final report, 2:12665 
(N-76-10323) 

HYDROGEN-BASED ECONOMY/TECHNOLOGY 

ASSESSMENT 

Hydrogen energy technology: update 1976, 2:13831 

HYDROLOGY/MANUALS 
Handbook for hydrogeologists. volume I, 2:14807 (PB-249789) 
HYDROLOGY/TRACER TECHNIQUES 

Nuclear techniques in hydrology-current status and prospective 
uses. A report of the work group on nuclear techniques in 
hydrology of the U.S. National Committee for the 
International Hydrological Decade. Final report, 2:14775 (PB- 
253154) 

Tritium and deuterium as water tracers in hydrologic systems. 
Completion report, 2:14784 (PB-248408) 

HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
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HYDROTHERMAL SYSTEMS/TEMPERATURE 
DISTRIBUTION 
Hydrothermal geothermal resources and growth in utilization, 


2:13862 
HYDROXYL RADICALS/CHEMICAL REACTION YIELD 
Hydroxyl radical concentrations in high-intensity continuous 
methane/air combustion, 2:12689 
HYDROXYL RADICALS/COSMOCHEMISTRY 
Accurate positions of OH emission sources, 2:14992 (AD-A- 
020806) 
HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS/PILOT PLANTS 
Materials considerations in the HYGAS Process, 2:12163 
(CONF-760905-13) 
HYPOPHYSECTOMY/BIOLOGICAL EFFECTS 
Stimulation of the adrenal axis in the microwave exposed rat, 
2:14831 (UR-3055-18) 


IAEA SAFEGUARDS/MEASURING INSTRUMENTS 
Progress and prospects of the IAEA development programme of 
instruments and equipment for use in safeguarding of nuclear 
material, 2:12628 
ICE/MELTING 
Effects of large thermal discharges on ice-covered rivers. 
Completion report, Jul 1972-Jun 1975, 2:14818 (PB-248712) 
ICR HEATING 
Plasma heating by a strong field at ion cyclotron resonance, 
2:15377 
ICRP 
(International Commission on Radiological Protection.) 
ICRP/RECOMMENDATIONS 
Bases for standards and regulations, 2:14899 
Concept of ’’as low as practicable’’ and balancing the benefits 
against the risks, 2:14900 
IDAHO/AIR POLLUTION 
Area and point-source inventories in the states of Alaska, Idaho 
and Washington. Final report, 2:14713 (PB-253301) 
IDAHO/GEOCHEMICAL SURVEYS 
Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 


166) 
IDAHO/THERMAL WATERS 
Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 
166) 
IMAGES/DATA ANALYSIS 
Comparisons of coded aperture imaging using various apertures 
and decoding methods (gamma camera imaging of 
radionuclides in tissues), 2:14857 (LBL-5342) 
IMAGES/SIMULATION 
Generalized routine for defect image simulation in transmission 
electron microscopy, 2:14081 
IMMUNE REACTIONS/INJURIES 
Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with oil shale 
and coal gasification technologies, January |-June 30, 1976, 
2:14939 (LA-6506-PR) 
IMMUNITY 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
IMPERFECTIONS 
See DEFECTS 
IMPERIAL VALLEY/LITHOLOGY 
Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole, 
2:12853 (USGS-OFR-76-88) 
IMPERIAL VALLEY/MINERALOGY 
Study of the mineralogy and lithology of cuttings from the U.S. 
Bureau of Reclamation Mesa 6-2 drillhole, Imperial County, 
California, including comparisons with the Mesa 6-1 drillhole, 
2:12853 (USGS-OFR-76-88 ) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Measuring system for the determination of the neutron flux 
density distribution (Patent), 2:13034 
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IN CORE INSTRUMENTS/PERFORMANCE TESTING 
Instrumentation and signal processing in core monitoring and 
control systems (LMFBR), 2:13411 (KFK-1275/3) 
INCINERATORS/OPERATION 
Sludge drying and incineration, 2:13950 
INCINER RATO S/SLAGS 
Characterization of high temperature incinerator slags, 2:13948 
(PB-246985) 
INCOLOY 800/STRESS CORROSION 
Corrosion problems in light water reactors, 2:13011 
INCONEL 600 
Experience with Inconel 600 in LWR reactors, 2:13045 
INCONEL 600/STRESS CORROSION 
Corrosion problems in light water reactors, 2:13011 
INCONEL 706/MECHANICAL PROPERTIES 
Strucutral materials for cryogenic applications, 2:14096 (AD/A- 
012365) 
INCONEL 718/CREEP 
Interrelationships between creep life criteria for four nuclear 
structural materials, 2:13371 
INCONEL*‘ 718/ELASTICITY 
Low-temperature elastic properties of a nickel-chromium-iron- 
molybdenum alloy, 2:14095 (AD/A-012365) 
INCONEL 718/MECHANICAL PROPERTIES 
Strucutral materials for cryogenic applications, 2:14096 (AD/A- 
012365) 
INCONEL 718/THERMAL CONDUCTIVITY 
Magnetothermal conductivity, 2:14091 (AD/A-012365) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 718 
INCONEL X750 
INCONEL ALLOYS/EXPANSION 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
INCONEL ALLOYS/HEAT TREATMENTS 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
INCONEL ALLOYS/MAGNETIC PROPERTIES 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
INCONEL X750/ELECTRIC CONDUCTIVITY 
Thermal conductivity, 2:14123 (AD/A-012365) 
INCONEL X750/MECHANICAL PROPERTIES 
Strucutral materials for cryogenic applications, 2:14096 (AD/A- 
012365) 
INCONEL X750/STRESS CORROSION 
Corrosion problems in light water reactors, 2:13011 
INCONEL X750/THERMAL CONDUCTIVITY 
Thermal conductivity, 2:14123 (AD/A-012365) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/NUCLEAR POWER 
Three decades of India’s nuclear research, 2:12960 
INDIA/NUCLEAR POWER PLANTS 
Status of nuclear power in India, 2:13257 
INDIA/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management, 2:12522 
INDIUM/ELECTRIC CONDUCTIVITY 
Transport properties in the intermediate state, 2:14139 
INDIUM/ENERGY GAP 
Nonlinear changes in the energy gap and phonon frequencies of 
indium under pressure, 2:14178 
INDIUM/MAGNETIC FLUX 
Flux flow velocity and resistivity measurements in the 
intermediate state, 2:14153 
INDIUM/SUPERCONDUCTIVITY 
ac resistance of the current-induced intermediate state in 
superconductors, 2:14165 
Singularities of the superconducting transition during the 
destruction of superconductivity of a hollow cylindrical sample 
by a current, 2:14176 
ag ners. HERMAL CONDUCTIVITY 
Trans roperties in the intermediate state, 2:14139 
INDIU TE HERMOELECTRIC PROPERTIES 
Transport properties in the intermediate state, 2:14139 
INDIUM BASE ALLOYS/MAGNETIC FLUX 
Investigation of pinning sites in superconducting Pbin foils by 
means of alternating transport currents, 2:14162 
INDIUM BASE ALLOYS/SUPERCONDUCTIVITY 
ac resistance of the current-induced intermediate state in 
superconductors, 2:14165 
Anisotropic length changes at the superconducting transition in 
dilute indium-tin alloy single crystals, 2:14157 
INDOCYANINE GREEN/LABELLING 
Labeling of indocyanine green with carrier-free iodine-123 
(Patent), 2:14340 


INHOMOGENEOUS PLASMA/CYCLOTRON INSTABILITY/ 


INDUSTRIAL PLANTS 
See also FEED MATERIALS PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 

Proposed yen J conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 

INDUSTRIAL PLANTS/ENERGY DEMAND 
Potential fuels shifts: a survey of energy contingency planning by 
manufacturing industries in the United States, 2:13805 
INDUSTRIAL PLANTS/POLLUTION CONTROL EQUIPMENT 
Examples of new electrostatic precipitators, 2:14373 
INDUSTRIAL PLANTS/PRODUCTION 
A note on the objective junction for the pilot model. Technical 
report, 2:13719 (AD-A-016217) 
INDUSTRIAL PLANTS/WASTE HEAT 
Sulfuric acid plant Rankine cycle waste heat recovery, 2:13940 
INDUSTRIAL WASTES/WASTE PROCESSING 

Environmental control industry. and analysis of conditions and 
prospects for the pollution control equipment industry. Final 
report, 2:14695 (PB-248474) 

INDUSTRY 

See also CHEMICAL INDUSTRY 

COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 

INDUSTRY/ENERGY CONSERVATION 

Energy conservation. Part III. Industry (a bibliography with 
abstracts). Report for 1964-May 1976 (68 Citations), 2:13934 
(NTIS/PS-76/0404) 

Energy conservation in new building design. An impact 
assessment of ASHRAE standard 90-75, 2:13786 (PB-252639) 

Energy conservation: government-industry efforts, 2:13788 

Energy management case histories. Conservation paper 
(Raytheon Co. Chemetron Corp. Chesebrough-Pond's inc., 
and Behrenberg Glass Co.), 2:13782 (PB-244908) 

INDUSTRY/ENERGY CONSUMPTION 

Energy consumption, 2:13854 

Impact of the proposed energy deregulation/tax program on 
selected industries. Technical report, 2:13849 (PB-246207) 

Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 

INDUSTRY/PLANNING 

Energy, land use, and growth policy: implications for 
metropolitan Washington. Second edition. Final report, 
2:13728 (PB-245249) 

INDUSTRY/POWER SUPPLIES 

World electricity supplies. Quantities and SI units. General pub, 

2:13942 (THE/GENP-127) 
INDUSTRY/PRODUCTIVITY 

Energy, land use, and growth policy: implications for 
metro opr Washington. Second edition. Final report, 
2:13728 (PB-245249) 

INDUSTRY/RESEARCH PROGRAMS 

Assessment of private sector funding of energy R and D. Final 
report, 2:13760 (PB-249136) 

Commercialization of new energy technology, 2:13801 

INDUSTRY/SAFETY STANDARDS 

Cross-index to ERDA-prescribed industrial safety codes and 

standards, 2:14513 (NVO-410-21(Rev.2)) 
INDUSTRY/TECHNOLOGY TRANSFER 

RANN utilization experience: final report to the National 
Science Foundation (with appendices) includes summary. 
Report for 11 Dec 1974-16 Jun 1975, 2:15643 (PB-247243) 

INDUSTRY/THERMAL INSULATION 

Impact of alternate fuels on industrial refractories and refractory 
insulation applications. An Assessment, 2:14248 (ORNL/TM- 
5592) 

INFORMATION CENTERS 

Energy information resources maintained by the metropolitan 
Washington Council of Governments. Final report, 2:13711 
(PB-245248) 

INFORMATION SYSTEMS 

Energy information resources maintained by the metropolitan 
Washington Council of Governments. Final report, 2:13711 
(PB-245248) 

ERDA Interlaboratory Working Group for Data Exchange 
(IWGDE). Annual report for fiscal year 1976, 2:15641 (LBL- 
5329) 

INHOMOGENEOUS PLASMA/BBGKY EQUATION 

Multiple spatial scaling and the weak-coupling approximation. I. 

General formulation and equilibrium theory, 2:15458 





INHOMOGENEOUS PLASMA/CYCLOTRON INSTABILITY/ 


INHOMOGENEOUS PLASMA/CYCLOTRON INSTABILITY 

Beam-cyclotron instabilities in high B-inhomogeneous plasma, 
2:15498 

INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 

RADIATION 

Resonance line shape measurements in axially symmetric plasma 
source, 2:15511 

Stimulated scattering of electromagnetic waves in a magnetised 
plasma, 2:15518 

INHOMOGENEOUS PLASMA/ELECTRON-ELECTRON 

INTERACTIONS 

Like-particle collisional interactions in an inhomogeneous 
plasma, 2:15459 

INHOMOGENEOUS PLASMA/KINETIC EQUATIONS 
Kinetic theory of the plasma-dynamical modes and the transport 
coefficients of a relativistic plasma, 2:15443 
INHOMOGENEOUS PLASMA/MAGNETIC FIELDS 
Magnetic field generation by ablation waves or shocks 
pro} ting in inhomogeneous plasma, 2:15540 
INHOMOGEN OUS PLASMA/MICROWAVE RADIATION 

Observation of enhanced microwave scattering of the upper 

hybrid frequency, 2:15403 
INHOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 

Parametric instabilities and plasma heating in an inhomogeneous 

plasma, 2:15369 
INHOMOGENEOUS PLASMA/WAVE PROPAGATION 

Magnetic field generation by ablation waves or shocks 

propagating in inhomogeneous plasma, 2:15540 
INHOMOGENEOUS PLASMA/WEAK-COUPLING MODEL 

Multiple spatial scaling and the weak-coupling approximation. I. 

General formulation and equilibrium theory, 2:15458 
INORGANIC COMPOUNDS/PHYSICAL PROPERTIES 

Systems for storage and retrieval of thermochemical data and 

calculation of phase diagrams, 2:14069 
INSECTICIDES/BIBLIOGRAPHIES 

Mirex: I. An overview. II. An abstracted literature collection, 

1947-1976, 2:14936 (ORNL/TIRC-76/4) 
INSECTICIDES/ENVIRONMENTAL EFFECTS 

Mirex: I. An overview. II. An abstracted literature collection, 

1947-1976, 2:14936 (ORNL/TIRC-76/4) 
INSECTICIDES/TOXICITY 

Mirex: I. An overview. II. An abstracted literature collection, 

1947-1976, 2:14936 (ORNL/TIRC-76/4) 
INSECTS/POPULATION DYNAMICS 

Mirex: I. An overview. II. An abstracted literature collection, 

1947-1976, 2:14936 (ORNL/TIRC-76/4) 
INSECTS/SPATIAL DISTRIBUTION 

Temperature of two Welsh lakes and its effect on the 

distribution of two freshwater insects, 2:14931 
INSECTS/TEMPERATURE EFFECTS 

Temperature of two Welsh lakes and its effect on the 

distribution of two freshwater insects, 2:14931 
INSECTS/TEMPERATURE MONITORING 

Temperature of two Welsh lakes and its effect on the 

distribution of two freshwater insects, 2:14931 
IN-SITU COMBUSTION 

In-situ combustion method for the recovery of hydrocarbons 

(Patent), 2:12322 
IN-SITU GASIFICATION 

Gas permeability of coal seams and selection of the method of 
making gas-permeable channels, 2:12176 (UCRL-Trans- 
11162) 

IN-SITU GASIFICATION/BIBLIOGRAPHIES 

Underground coal gasification (citations from the NTIS data 
base). Report for 1964-May 1976 (83 abstracts), 2:12168 
(NTIS/PS-76/0407 ) 

Underground gasification (citations from the Engineering Index 
data base). Report for 1970-May 1976 (31 abstracts), 
2:12169 (NTIS/PS-76/0408 ) 

IN-SITU GASIFICATION/PIPES 

Centrifugally cast stainless steel fiber-reinforced refractory pipe. 

Final report, 1 Jun-29 Dec 1975, 2:12174 (PB-252292) 
IN-SITU GASIFICATION/TEMPERATURE MEASUREMENT 
Some observations from temperature measurements on recent 
underground coal gasification experiments (7 refs.; 8 figs.), 
~ 2:12175 (SAND-7 18) 
IN-SITU GASIFICATION/TESTING 
Underground coal gasification experiment, Hanna, WY, 2:12177 
INS| ION/R ‘Ss 
Structured approach to inspection, 2:12630 
INTEGRAL TRANSFORMATIONS/COMPARATIVE 

EVALUATIONS 

Some comparisons of Walsh transformations and Fourier 
a for speech compression, 2:15640 (LA-6512- 

) 
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INTEGRATED CIRCUITS/ELECTRON MOBILITY 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
INTEGRATED CIRCUITS/INSPECTION 
Test masks for the experimental evaluation of automated IC 
photomask inspection systems, 2:14517 (UCID-17141) 
INTEGRATED CIRCUITS/MATHEMATICAL MODELS 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Complementary metal oxide semiconductor hardened functions 
and radiation failure criteria. Final report, | Aug 1973-15 Nov 
1974, 2:14582 (AD-A-020752) 
Improved radiation hardness of bipolar linear circuits. Quarterly 
report, 1 Jul-30 Sep 1975, 2:14578 (AD-A-019479) 
Radiation-hard COS/MOS devices incorporation undoped (dry) 
SiO, channel dielectric. Interim report, 2:14581 (AD-A- 
020451) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFEROMETERS/DESIGN 
Laser interferometer system for the measurement of creep in 
pressurized tubes, 2:14506 (HEDL-SA-1101) 
INTERGALACTIC SPACE/COSMOLOGICAL MODELS 
Extragalactic diffuse neutral hydrogen clouds: Probes of a hot 
intergalactic medium, 2:15061 
INTERMEDIATE BTU GAS/PRODUCTION 
Gasification of pulverized coal within swirling flows: an 
interpretive review, 2:12180 
INTERMEDIATE MASS NUCLEI/ENERGY LEVELS 
New isotope Pb and the structure of TI; shape coexistence 
in '*Hg and in ‘Au; and a new ion source: recent UNISOR 
research, 2:15259 
INTERMETALLIC COMPOUNDS/RESEARCH PROGRAMS 
Annual technical report on materials research (16th), 1 July 
1974 to 30 June 1975, 2:14059 (AD-A-019248) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Afterburning control of internal combustion engine exhaust gas 
(Patent), 2:14019 
Emissions control system for an automotive vehicle or the like 
(Patent), 2:14026 
Secondary air flow rate cortrol device for use in exhaust gas 
purifying device (Patent), 2:14028 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalyst converter (Patent), 2:14015 
Catalytic converter having pressurized-gas support means 
(Patent), 2:14013 
Catalytic treatment of exhaust gas responsive to engine 
temperature (Patent), 2:14016 
Catalytic converter for exhaust gases (Patent), 2:14021 
Controlled exhaust gas recirculation (Patent), 2:14027 
Method for treatment of engine exhaust gases (Patent), 2:14024 
Pre-engine converter, 2:14012 
Secondary air flow rate control device for use in exhaust gas 
urifying device (Patent), 2:14028 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
U.S. coast guard pollution abatement program - two-stroke cycle 
outboard engine emissions. Final report, Jan 1974-Jun 1975, 
2:14009 (AD-A-019783) 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Controlled exhaust gas recirculation (Patent), 2:14027 
Exhaust gas recirculation system (Patent), 2:14017 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Fuel activation apparatus (Patent), 2:14007 
INTERNAL COMBUSTION ENGINES/MEETINGS 
167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry. Volume 19, No. 1. Conference 
held at Los Angeles, California, March 31-April 5, 1974, 
2:12404 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Controls for maintaining low nitrogen oxides content in internal 
combustion engine exhaust gases (Patent), 2:14025 
Reducing noxious components from the exhaust gases of internal 
combustion engines (Patent), 2:14018 
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INTERPLANETARY SPACE/CHARGED PARTICLES 

Interplanetary charged particle models (1974). NASA space 
vehicle design criteria (environment), 2:14584 (N-75-24607) 

INTERPLANETARY SPACE/COSMIC DUST 

Results of the world space research, 1966/67, 2:15021 (N-75- 
33567) 

INTERPLANETARY SPACE/MAGNETIC FIELDS 

A survey of long term interplanetary magnetic field variations 
(1963 to 1974), 2:15070 (N-75-25799) 

Interplanetary magnetic fields, their fluctuations, and cosmic ray 
variations, 2:14972 (N-75-23443) 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

INTERPLANETARY SPACE/PARTICLE INTERACTIONS 

Research in space physics at the University of lowa. Annual 
report, 1975, 2:15076 (N-76-14985) 

INTERSTELLAR MAGNETIC FIELDS/COSMIC RAY 

PROPAGATION 

The effect of adiabatic focusing upon charged particle 
propagation in random magnetic fields, 2:15031 (N-76-10976) 

INTERSTELLAR SPACE/CHEMICAL COMPOSITION 

Galactic distribution of molecules (a CO survey), 2:15041 

INTERSTELLAR SPACE/COSMIC RAY PROPAGATION 

Relic radiation, 2:15059 (N-76-14014) 

INTERSTELLAR SPACE/ELECTRON TEMPERATURE 

Radio continuum spectra, 2:15040 

INTERSTELLAR SPACE/ISOTOPE RATIO 
Interstellar isotopic ratios, stellar mass losses and galactic 
evolution, 2:15048 
INTERSTELLAR SPACE/RADIOWAVE RADIATION 
Radio continuum spectra, 2:15040 
INTERSTELLAR SPACE/X RADIATION 
Ka x-rays from cosmic ray oxygen, 2:15028 (N-75-22250) 
INVERSE SCATTERING PROBLEM 
(Problem of determining scattering potential from phase shifts.) 
INVERSE SCATTERING PROBLEM/ANALYTICAL SOLUTION 
Morphogenesis of sliced N-soliton solutions, 2:15340 
IN-VESSEL HEAT EXCHANGERS 
Heat exchanger of a boiling water reactor (Patent), 2:12976 
IODEX PROCESS 
See ILODOX PROCESS 
IODIDES/LATTICE VIBRATIONS 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603 ) 
IODIDES/LIGHT SCATTERING 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603) 
IODIDES/PHASE TRANSFORMATIONS 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603 ) 
IODINE/ATOM-MOLECULE COLLISIONS 

Electronic angular momentum transfer in the I(?P/sub 1/2/) + 

NF(A'A) system. Interim report, 2:15150 (AD-A-024258) 
IODINE/CHEMICAL RADIATION EFFECTS 

Kinetics of light emission from excited states of molecular iodine 
produced in the pulse radiolysis of gaseous argon-iodine 
mixtures (20-1000 ns after radiolysis with 10~*-s pulses), 
2:14330 

IODINE/EMISSION SPECTRA 

Kinetics of light emission from excited states of molecular iodine 
produced in the pulse radiolysis of gaseous argon-iodine 
mixtures (20-1000 ns after radiolysis with 10~*-s pulses), 


IODINE/REMOVAL 
Use of chemical equilibrium data to calculate lodox column 
operations, 2:12508 
IODINE 123/CHEMICAL REACTIONS 
Labeling of indocyanine green with carrier-free iodine-123 
(Patent), 2:14340 
IODINE 123/DISTRIBUTION 
Distribution of iodine-123-labeled indocyanine green in the eye. 
XVIII, 2:14868 
IODINE 125/RADIATION SOURCE IMPLANTS 
The use of iodine-125 for interstitial implants. Final report 1968- 
1971, 2:14894 (PB-247899) 
IODINE 129/ADSORPTION 
Separation of fission iodine from the off-gas dissolver of a large 
reprocessing plant using solid sorption material, 2:12544 
IODINE 129/SEPARATION PROCESSES 
lodine treatment in fuel dissolution, 2:12492 
IODINE 131/REMOVAL 
Removal of radioiodine from gas streams by electrolytic 
scrubbing, 2:12507 


IONIZING RADIATIONS/ENERGY ABSORPTION / 


IODOX PROCESS/EFFICIENCY 
Use of chemical equilibrium data to calculate lodox column 
operations, 2:12508 
ION ACOUSTIC WAVES/HYBRID RESONANCE 
Enhanced scattering at the ww resonance, 2:15530 
ION BEAMS/BACKSCATTERING 
Material analysis by nuclear backscattering. Formalism, 2:14539 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION COLLISIONS/CROSS SECTIONS 

Measurement of x-ray cross sections relevant to a scanning ion 

microscope. Final report, 2:15132 (AD-A-017020) 
ION COLLISIONS/RESEARCH PROGRAMS 

Technical report, 1 June 1975-1 November 1975 (Dept. of 
Physics and Astronomy, Univ. of Tennessee), 2:15148 (AD-A- 
019743) 

ION COLLISIONS/X-RAY SPECTRA 

Measurement of x-ray cross sections relevant to a scanning ion 

microscope. Final report, 2:15132 (AD-A-017020) 
ION CYCLOTRON-RESONANCE HEATING 

See ICR HEATING 
ION DETECTION/CHERENKOV COUNTERS 

Relativistic astrophysics. Semiannual report, | May-31 Oct 1975, 
2:14569 (N-76-16995 ) 

ION EXCHANGE MATERIALS/PRODUCTION 

Cleaning coal with coal: coal humic acids for removal of acid, 
iron, heavy metals, and organic pollutants associated with use 
of coal as a fuel. Completion report, 2:12194 (PB-247313) 

ION EXCHANGE MATERIALS/RADIOLYSIS 

Radiolytic disintegration of chromatographic carrier materials by 
fission product solutions (For cleaning end flows in fuel 
reprocessing), 2:12473 (AED-Conf-75-404-030) 

ION IMPLANTATION 
Ion implantation in superconductors, 2:14536 
ION IMPLANTATION/USES 
Ion implantation in metals, 2:14535 
ION PLASMA WAVES 
lon-beam-excited electrostatic ion cyclotron waves, 2:15523 
ION SOURCES 
See also DUOPLASMATRONS 
ELECTRON BEAM ION SOURCES 
PENNING ION SOURCES 
ION SOURCES/BEAM EXTRACTION 

Method and apparatus for extracting well-formed, high current 

ion beams from a plasma source (Patent), 2:15138 
ION SOURCES/DESIGN 

Crossed beam apparatus for measuring differential cross sections 
for ion-neutral interactions at low collision energies, 2:15135 
(LBL-5478) 

New isotope Pb and the structure of TI; shape coexistence 
in '*Hg and in '**Au; and a new ion source: recent UNISOR 
research, 2:15259 

ION SOURCES/OPERATION 

Crossed beam apparatus for measuring differential cross sections 
for ion-neutral interactions at low collision energies, 2:15135 
(LBL-5478) 

ION SOURCES/PERFORMANCE 
Characteristics of the CLEO Tokamak ion source, 2:15137 
ION-ATOM COLLISIONS/X RADIATION 

Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 

ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS/ION MOBILITY 
Particle motions in superionic conductors, 2:15310 
IONIC CRYSTALS/SELF-DIFFUSION 
Particle motions in superionic conductors, 2:15310 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
LIQUID IONIZATION CHAMBERS 
IONIZATION CHAMBERS/CALIBRATION 

Calibration of x-ray ion chambers for the space environment 
monitoring system. Technical report, 2:14556 (COM-75- 
10667) 

The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 

IONIZED GASES/RADIOWAVE RADIATION 

Ionized gas in NGC 4151, 2:15044 

IONIZING RADIATIONS/CARCINOGENESIS 

Carcinogenesis by ionizing radiation and lessons for other 

pollutants, 2:14897 





IONIZING RADIATIONS/ENERGY ABSORPTION / 


IONIZING RADIATIONS/ENERGY ABSORPTION 
INDOSE: program for calculating radial energy deposited due to 
scattered particles, 2:14871 (BNL-21469) 
IONOSPHERE 
See also D REGION 
E REGION 
F REGION 
The Antarctic committee reports, 1969, 2:15109 (TT-72-52012) 
JONOSPHERE/CHARGED-PARTICLE PRECIPITATION 

Investigation of the phenomenology of the arctic ionosphere and 
its relation to the phenomenology of arctic particle 
precipitation. Final report, | May 1972-30 May 1975, 2:15093 
(AD-A-020992) 

IONOSPHERE/CHARGED-PARTICLE TRANSPORT 

Radiation from a line source carrying a traveling wave in a 
magnetoplasma. Interim report (Modulated beam of charged 
particles), 2:15090 (AD-A-019148) 

IONOSPHERE/CHEMICAL REACTION KINETICS 

Laboratory measurements of complex negative ions and water 
cluster ions. Final report 1 Jul 1974-30 Jun 1975, 2:15088 
(AD-A-018228) 

IONOSPHERE/DISTURBANCES 

Solar effects on geomagnetic micropulsations and vif phase 
shifts, 2:15112 (AD-A-010438) 

Study of solar wind interactions. Final report, 15 Jan 1973-30 
Sep 1975, 2:15116 (AD-A-018872) 

IONOSPHERE/ELECTRIC CURRENTS 

Net field-aligned currents observed by Triad (Coupling of 

—— with distant magnetosphere), 2:15102 (N-75- 
) 
IONOSPHERE/ELECTRON DENSITY 

lonospheric effects induced by precipitating auroral electrons. 
HAES report No. 14. Final report, | Feb 1974-1 Feb 1975, 
2:15085 (AD-A-016673) 

IONOSPHERE/FARADAY EFFECT 

lonospheric response to solar eclipse. Final report, 2:15082 

(AD-A-010509) 
IONOSPHERE/GRAVITY WAVES 

Ionospheric response to solar eclipse. Final report, 2:15082 

(AD-A-010509) 
IONOSPHERE/HEATING 

Coulomb collisions of ring current particles: indirect source of 
heat for the ionosphere, 2:15099 (N-75-22978) 

ICE CAP analysis: energy deposit and transport in the auroral 
ionosphere. ICE CAP 73-74 - HAES report No. 5. Final 
report 14 May 1973-31 Dec 1974, 2:15087 (AD-A-018196) 

Theoretical and experimental studies of space-related plasma 
wave propagation and resonance phenomena. Semiannual 
report, | Jan-30 Jun 1975, 2:15105 (N-75-30887) 

IONOSPHERE/MODIFICATIONS 

Remote diagnostics and correlation analysis for Prairie Smoke. 
Final technical report, Apr 1973-Mar 1974, 2:15084 (AD-A- 
014434) 

IONOSPHERE/MOTION 

Kinetic description of ionospheric dynamics in the three-fluid 
ne, 2:15104 (N-75-30698) 

Multifluids description of dynamics of upper atmosphere. Final 
technical report, 2:15106 (N-75-31618) 

IONOSPHERE/PLASMA INSTABILITY 

Multifluids description of dynamics of upper atmosphere. Final 

technical report, 2:15106 (N-75-31618) 
IONOSPHERE/RESEARCH PROGRAMS 

lonospheric research. Semiannual status report, 1 Oct 1974-31 
Mar 1975, 2:15101 (N-75-24210) 

The McDonnell Douglas Geophysical Observatory Program 
progress report XIII (conjugate point riometer program). Final 
report, 2:15086 (AD-A-017688) 

IONOSPHERE/RING CURRENTS 

Coulomb collisions of ring current particles: indirect source of 

heat for the io here, 2:15099 (N-75-22978) 
IONOSPHERE/WAVE PROPAGATION 

First-order, worldwide, ionospheric, time-delay algorithm. Air 
force surveys in geophysics, 2:15089 (AD-A-018862) 

Kiruna geophysical data. Data summary, Apr-Jun 1974, 2:15107 
(N-75-31628) 

Multifluids description of dynamics of upper atmosphere. Final 
technical report, 2:15106 (N-75-31618) 

Theoretical and experimental studies of space-related plasma 
wave propagation and resonance phenomena. Semiannual 
re * 1 ge he a 2:15105 ag tot 2 bterch 

vif/If reflectivity o' jar ionosphere, anuary-2 Marc 
1975. podaaennnned oneasdh papers, 2:15094 (AD-A- 
022674) 

IONS/NEUTRON TRANSPORT 

M tic scattering of neutrons by atoms, 2:15298 
IRIDIUM 176/E GY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
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IRON 
See also IRON-ALPHA 
IRON-GAMMA 
IRON/CHARGED-PARTICLE TRANSPORT 
Hadron cascades in iron and uranium, 2:15290 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
IRON/DEFECTS 
Elastic interaction energies of defect structures, 2:14076 
IRON/ELECTRON REACTIONS 
Hadron cascades in iron and uranium, 2:15290 
IRON/HADRON REACTIONS 
Hadron cascades in iron and uranium, 2:15290 
IRON/NEUTRON TRANSPORT 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
IRON/NUCLEAR CASCADES 
Hadron cascades in iron and uranium, 2:15290 
IRON/OXIDATION 
Biogeochemistry and bacteriology of ferrous iron oxidation in 
geothermal habitats, 2:12852 
IRON/PHOTON TRANSPORT 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
IRON/RECOVERY 
Study of the extractability of alumina from fly ash by the lime- 
sinter process (78 refs.; appendix), 2:12197 (IS-T-716) 
IRON/SEPARATION PROCESSES 
Improvements in or relating to processes for separating metals 
from mixtures thereof (Patent), 2:14305 
IRON/TWINNING 
Computer simulation study of the structure of twin boundaries 
and twinning dislocations in body centred cubic metals, 
2:14075 
IRON 54 TARGET/PHOTONUCLEAR REACTIONS 
Intermediate structure and the cross section of the reaction 
“Fe(y,n) for high-energy neutrons and their spectra, 2:15246 
IRON 56 TARGET/ALPHA REACTIONS 
High-spin states in Ni, 2:15250 
IRON 56 TARGET/PROTON REACTIONS 
Comment on elastic proton scattering from “Fe in the giant 
resonance region of *"Co , 2:15241 
IRON 58/ENERGY LEVELS 
Nuclear data sheets for A = 58, 2:15245 
IRON ALLOYS 
See also INCONEL 600 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/PHASE TRANSFORMATIONS 
Study of massive transformations in metals and alloys. Final 
report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
IRON ALLOYS/SORPTIVE PROPERTIES 
Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 
IRON BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Computer simulation of energy dissipation from near threshold 
knock-ons in FeAl, 2:14217 
PUMN: part I of the WINERY radiation damage computer 
simulation system, 2:14216 
IRON OXIDES/ELECTRICAL PROPERTIES 
Photoassisted electrolysis of water using single crystal a-Fe,O, 
anodes, 2:14321 
IRON OXIDES/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly report No. 12, 1 June-30 June 1976; 
quarterly report No. 4, 1 April-30 June 1976, 2:12156 (FE- 
2033-13) 
IRON SILICIDES/CRYSTAL STRUCTURE 
Lattice parameters and structures of iron-silicon single crystals 
and the elastic constants of Fe,Si, 2:14268 (IS-T-710) 
IRON SILICIDES/LATTICE PARAMETERS 
Lattice parameters and structures of iron-silicon single crystals 
and the elastic constants of Fe,Si, 2:14268 (IS-T-710) 
IRON-ALPHA/EDGE DISLOCATIONS 
Interaction between interstitial atoms and 1/2 < 111 > (110) 
edge dislocations, and its influence on the Peierls stress, 
2:14078 
IRON-ALPHA/ENERGY TRANSFER 
Molecular dynamical studies of energy transport in a crystalline 
solid, 2:14077 
IRON-GAMMA/EDGE DISLOCATIONS 
Grain bou structures and energies in FCC-iron, 2:14074 
IRRADIATION/SIMULATION 
Monte Carlo simulated irradiation in a spatially dependent field, 
2:15301 
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IRRADIATION CAPSULES 
Method of testing fission elements for nuclear reactors of high 
power density and coolant temperature (Patent), 2:13392 
Single-walled NaK capsules for irradiation of a performance 
fuel rods - in operation for five years, 2:1340 
ISABELLE STORAGE RINGS/ACCELERATOR FACILITIES 
Charged particle detector system for the MPS and ISABELLE 
spectrometers, 2:14568 (BNL-21898) 
ISING MODEL 
Hyperscaling in the Ising model, 2:15305 (LA-UR-76-1549) 
ISOMERIZATION 
See CHEMICAL REACTIONS 
ITALY/ENERGY CONSUMPTION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
ITALY/INTERNATIONAL COOPERATION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
ITALY/PETROLEUM REFINERIES 
Trends in refinery capacity and utilization, 2:12324 (FEA/G- 
75/710) 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/NUCLEAR MATERIALS MANAGEMENT 
Development of safeguards technology in Japan, 2:12641 
JAPAN/RADIOACTIVE WASTE DISPOSAL 
Transportation and disposal of radioactive wastes, (2), 2:12566 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JATR REACTOR/FUEL ELEMENT CLUSTERS 

Critical heat flux measurements in a full scale rod cluster, 
2:13150 

Statistical evaluation of pin gaps in fuel clusters for FUGEN, 
2:13483 

JET ENGINE FUELS/COMBUSTION 

Combustor exhaust-emissions and blowout-limits with Diesel 
Number 2 and Jet A fuels utilizing air-atomizing and pressure 
atomizing nozzles, 2:12403 (N-75-33269) 

Preliminary study of smoke formed in the combustion of an oil 
shale derived jet fuel (Development of particulate 
measurement system and acquisition of initial measurements), 
2:12433 

JET ENGINE FUELS/COMBUSTION PRODUCTS 

Fuel data standardization study for JP-4, JP-5, JP-7, and RJ-5S 

combusted in air. Final report, 2:12402 (AD-783308) 
JET ENGINE FUELS/ELECTRIC CHARGES 

Electrostatic properties of JP-5 jet fuel from alternate sources. 
Memorandum report, 2:12425 (AD-A-025684) 

JET ENGINE FUELS/ELECTRIC CONDUCTIVITY 

Electrostatic properties of JP-5 jet fuel from alternate sources. 
Memorandum report, 2:12425 (AD-A-025684) 

JET ENGINE FUELS/PRODUCTION 

Production and refining of crude shale oil into military fuels. 

Final report, 2:12424 (AD-A-024652) 
JET ENGINE FUELS/STABILITY 

Correlation study of thermal stability test methods. Final report 
Feb-Nov 1974, 2:12396 (AD-A-023403) 

JET ENGINE FUELS/THERMAL DEGRADATION 

Development of high stability fuel. Final report for phase 2, | 
Apr-30 Nov 1975, 2:12332 (AD-A-020383 ) 

JET TOKAMAK/PLANNING 

J.E.T. - A European large-scale project for fusion research, 
2:15565 

Stony path towards the fission reactor. What is to become of 
JET. A pilot plant which Europe can only build with 
combined efforts, 2:15567 

JET TOKAMAK/REVIEWS 
Jet: the joint European torus, 2:15541 (AD-A-020464) 
JEZEBEL REACTOR/ENGINEERED SAFETY SYSTEMS 

Safet —- of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (LA-6206( Vol.2)) 

JEZEBEL REACTOR/REACTOR CONTROL SYSTEMS 

Safety analysis of the Los Alamos Critical Experiments Facility. 
Volume II, 2:13412 (L4-6206(Vol.2)) 

JEZEBEL REACTOR/REACTOR INSTRUMENTATION 

Safety analysis of the Los Alamos Critical Experiments Facility. 

Volume II, 2:13412 (LA-6206( Vol.2)) 
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JOINTS 
See also PIPE JOINTS 
WELDED JOINTS 
JOINTS/STRESS ANALYSIS 
Theoretical analysis of rolled joints, 2:13309 (INIS-mf-3 108/30) 
JOSEPHSON JUNCTIONS/ELECTRICAL PROPERTIES 
Nonstationary Josephson effect in thin-filmed superconducting 
bridges of uniform thickness, 2:14394 
JOSEPHSON JUNCTIONS/FABRICATION 
Flux quantization and the Jesephson effect in extreme type II 
superconductors. Final report, | Apr 1973-31 Dec 1975, 
2:14388 (AD-A-024635 ) 
JOSEPHSON JUNCTIONS/PLASMA WAVES 
Nonlinear plasma oscillations in Josephson tunnel junctions, 
2:14393 
JOULE HEATING/PERFORMANCE 
Ohmic heating of tokamaks (MHD instability and skin effects), 
2:15357 
JOURNAL BEARINGS/DESIGN 
Journal bearing (Patent), 2:14379 
JUICES 
See BEVERAGES 
JUNCTIONS 
See JOINTS 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
JUPITER PLANET/MAGNETIC FIELDS 
A new look at Jupiter: results at the now frontier, 2:15069 (N- 
75-24636) 
Preliminary model studies of the magnetosphere of Jupiter: 
Pioneer 10, 2:15066 (N-75-24626) 
JUPITER PLANET/MAGNETOSPHERE 
Angular distributions of electrons of energy E/sub e/greater than 
0.06 MeV in the Jovian magnetosphere, 2:15072 (N-75- 
31923) 
Plasma in the Jovian magnetosphere, 2:15064 (N-75-24605) 
Preliminary model studies of the magnetosphere of Jupiter: 
Pioneer 10, 2:15066 (N-75-24626) 
JUPITER PLANET/PLANETARY ATMOSPHERES 
Jupiter and planet Earth, 2:15068 (N-75-24633) 
JUPITER PLANET/PLANETARY EVOLUTION 
Jupiter and planet Earth, 2:15068 (N-75-24633) 
JUPITER PLANET/RADIATION BELTS 
A new look at Jupiter: results at the now frontier, 2:15069 (N- 
75-24636) 
Jupiter and planet Earth, 2:15068 (N-75-24633) 
JUPITER PLANET/RADIOWAVE RADIATION 
Models of Jovian decametric radiation, 2:15077 (N-76-15966) 
JUPITER PLANET/SATELLITES 
Jupiter and planet Earth, 2:15068 (N-75-24633) 


K 


KOl 
See KAONS NEUTRAL SHORT-LIVED 
KAHL-VAK REACTOR 
See VAK REACTOR 
KALPAKKAM LMFBR REACTOR/REACTOR COOLING 
SYSTEMS 
Design of sodium piping, 2:13165 (INIS-mf-3108/4) 
KALPAKKAM LMFBR REACTOR/STEAM GENERATORS 
Mechanical design of a sodium heated steam generator, 2:13166 
(INIS-mf-3 108/10) 
KALPAKKAM-1 REACTOR/CONDENSATION CHAMBERS 
Design of vent shaft and distribution header in suppression pool 
for Madras Atomic Power Project at Kalapakkam, 2:13129 
(INIS-mf-3 108/3) 
KALPAKKAM-1 REACTOR/CONTAINMENT . BUILDINGS 
Behaviour of concrete nuclear containment structures up to 
ultimate failure with special reference to MAPP-1 
containment, 2:13147 (INIS-mf-3 108/47) 
Internal structure of reactor building for Madras Atomic Power 
Project, 2:13134 (INIS-mf-3 108/15) 
KALPAKKAM-1 REACTOR/INTAKE STRUCTURES 
Behaviour of a stiffened circular slab, 2:13130 (INIS-mf-3108/6) 
KALPAKKAM-1 REACTOR/PRESSURE VESSELS 
ee of safety aspects of operating the end-shields in a 
brittle condition, 2:13145 (INIS-mf-3 108/41) 
KALPAKKAM-2 REACTOR/CONDENSATION CHAMBERS 
Design of vent shaft and distribution header in suppression pool 
for Madras Atomic Power Project at Kalapakkam, 2:13129 
(INIS-mf-3 108/3 ) 
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KALPAKKAM-2 REACTOR/CONTAINMENT BUILDINGS 
Internal structure of reactor building for Madras Atomic Power 
Project, 2:13134 (INIS-mf-3 108/15) 
KALPAKKAM-2 REACTOR/INTAKE STRUCTURES 
Behaviour of a stiffened circular slab, 2:13130 (INIS-mf-3108/6) 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Phase shift and zeros in K*p, 2:15201 
KAONS NEUTRAL SHORT-LIVED/PARTICLE PRODUCTION 
Comparison of neutral particle production in 100 GeV/c anti pp 
and pp interactions (Cross sections), 2:15199 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KASHIMA-! REACTOR 
See SHIMANE-I REACTOR 
KCB REACTOR 
See BORSSELE REACTOR 
KERNFORSCHUNGSZENTRUM KARLSRUHE/RESEARCH 
PROGRAMS 
Karlsruhe nuclear research center. Main activities, 2:12481 
Superconductivity: a changing R and D scene in Germany, 
2:15313 (AD-A-025445) 
KERNKRAFTWERK LINGEN 
See LINGEN REACTOR 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KEROGEN/CHEMICAL COMPOSITION 
Some investigations on the chemical nature of kerogen (Green 
River formation and Messel), 2:12428 (N-75-27537) 
KEROGEN/ORIGIN 
Some investigations on the chemical nature of kerogen (Green 
River formation and Messel), 2:12428 (N-75-27537) 
KIDNEYS/SCINTISCANNING 
Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 
KINETIC EQUATIONS 
(Not for REACTOR KINETICS.) 
KINETIC EQUATIONS/RELA XATION 
Relaxation in superconductors, 2:15319 
KNK REACTOR/FAILED ELEMENT DETECTION 
Measurements in KNK I for the monitoring of fuel cans in 
sodium-cooled reactors, 2:13486 
KNK REACTOR/VALVES 
Improvement and testing of reactor Na-isolating valves, 2:13485 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-ON REACTIONS/COMPUTER CALCULATIONS 
Computer simulation of energy dissipation from near threshold 
knock-ons in Fe,Al, 2:14217 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRITO CRITICAL ASSEMBLY 
See STEK REACTOR 
KRYPTON/ADSORPTION 
Investigation of krypton and xenon absorption in commercial 
active charcoal specimens at low partial pressures, 2:12551 
KRYPTON/ATOM-ATOM COLLISIONS 
Low energy total cross sections for the argon-krypton system, 
2:15153 (MLM-2348(OP)) 
KRYPTON/BREAKDOWN 
Validity of the effective-photon concept in laser-induced gas 
ionization phenomena, 2:15464 
KRYPTON/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
KRYPTON 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
KRYPTON 85/RADIATION MONITORING 
Special-geometry proportional counters and techniques for 
detection of low-levels of x rays and beta particles. 
Semiannual progress report, | Aug 1975-1 Feb 1976, 2:14557 
(N-76-18410) 
KRYPTON 85/SEPARATION PROCESSES 
Method of “Kr separation (Concept and design of a low- 
temperature rectification demonstration plant), 2:12543 
Separation of “Kr from the off-gases of reprocessing plants, 
2:12521 
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KRYPTON ISOTOPES/SEPARATION PROCESSES 
Method and system for the treatment of radioactively 
contaminated waste gases in particular for Kr and Xe nuclides 
(Patent), 2:12537 
KWL REACTOR 
See LINGEN REACTOR 
KWO REACTOR 
See OBRIGHEIM REACTOR 


L 


LABORATORY ANIMALS/IRRADIATION 
Microwave exposure facility: multiple animal exposure at equal 
wer density. Scientific report, 2:14903 (AD-A-024939) 
LABORATORY EQUIPMENT/VENTILATION 

Ventilation conditions for exhaust hoods when working with 
radioactive substances, 2:14401 (JPRS-67590) 

LAKE ERIE/WATER POLLUTION ABATEMENT 

Environmental assessment: complexity compounded by 
uncertainty, 2:14827 

LAKE MICHIGAN/CHEMISTRY 

Environmental status of the Lake Michigan region. Volume 3. 

Chemistry of Lake Michigan, 2:14789 (ANL/ES-40( Vol.3)) 
LAKE MICHIGAN/WATER QUALITY 
Environmental status of the Lake Michigan region. Volume 3. 
Chemistry of Lake Michigan, 2:14789 (ANL/ES-40( Vol.3)) 
LAKES 
See also LAKE ERIE 
LAKE MICHIGAN 
LAKES/DATA ANALYSIS 

Eastern deciduous forest biome progress report, September |, 

1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
LAKES/MATHEMATICAL MODELS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
LAKES/NITROGEN CYCLE 
Nitrogen cycling in Lake Wingra, 2:14776 
LAKES/ORGANIC COMPOUNDS 
Airborne litterfall as a source of organic matter in lakes, 
2:14782 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 

Comparison of neutral particle production in 100 GeV/c anti pp 

and pp interactions (Cross sections), 2:15199 
LAMPF LINAC/ACCELERATOR FACILITIES 

Medium-energy physics program. Progress report, February |- 

April 1, 1976, 2:14531 (LA-6505-PR) 
LAMPF LINAC/OPERATION 

Medium-energy physics program. Progress report, February 1|- 

April 1, 1976, 2:14531 (LA-6505-PR) 
LAMPF LINAC/RESEARCH PROGRAMS 

Medium-energy physics program. Progress report, February 1- 

April 1, 1976, 2:14531 (LA-6505-PR) 
LAND LEASING/GOVERNMENT POLICIES 

Mineral leasing on Indian lands: report to the Federal Trade 
Commission, 2:13808 (PB-246568) 

Staff report to the Federal Trade Commission on federal energy 
land policy: efficiency, revenue, and competition, 2:13809 
(PB-246663) 

LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/CONTROL 

Planning considerations for statewide inventories of critical 
environmental areas: a reference guide. Final report, 1972- 
1974, 2:14650 (AD-A-020819) 

LAND RECLAMATION 

Rehabilitation potentials and limitations of surface-mined land in 
the Northern Great Plains. General technical report, 2:12219 
(PB-244846) 

LAND RECLAMATION/ECONOMICS 

Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 

LAND RECLAMATION/ENFORCEMENT 

Application of Landscat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report, 19 Dec 1975-19 Mar 
1976, 2:12233 (E-76--10233) 

LAND USE 
Solid waste planning in metropolitan regions (Book), 2:13867 
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LAND USE/ECONOMICS 
Simulation and analysis of political interaction in regional 
systems, 2:14824 (ORNL/RUS-23) 
LAND USE/SIMULATION 
Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND-76-5651) 
LAND USE/SOCIO-ECONOMIC FACTORS 
Simulation and analysis of political interaction in regional 
systems, 2:14824 (ORNL/RUS-23) 
LANGMUIR PROBE/PERFORMANCE 
Experimental study of ion collection by a cylindrical Langmuir 
robe in a transitional regime, 2:15412 
LA ANUM/CATALYTIC EFFECTS 
Desulphurization catalysts (Patent; 1-10% of iron group metal, 
5-25% of a Group VI A metal, and 0.1-10% rare earth on a 
refractory support), 2:12328 
LANTHANUM/LATTICE VIBRATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
LANTHANUM/LIGHT SCATTERING 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
LANTHANUM/PHASE TRANSFORMATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
LANTHANUM/TRANSITION TEMPERATURE 
Pressure-induced lattice instability in fec lanthanum at low 
temperature, 2:15328 
LANTHANUM ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, 1 Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
LANTHANUM ALLOYS/TRANSITION TEMPERATURE 
Effect of pressure on the superconducting transition temperature 
of (LaPr)Sn, and (LaGd)Sng, 2:14140 
LASER CAVITIES/COATINGS 
Laser pumping cavity with polycrystalline powder coating 
(Patent), 2:14489 
LASER CAVITIES/DESIGN 
Laser discharge tube assembly (Patent), 2:14490 
LASER FUSION REACTORS/LENSES 
ARGUS f/l target lens (29 Jan 1976) (Engineering Materials) (2 
drawings), 2:14468 (CAPE-2531) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
ARGUS laser system (component layout) (17 Oct 1975) 
¢ —e Materials) (One drawing), 2:14467 (CAPE- 


LASER FUSION REACTORS/POWER GENERATION 
Technology assessment of laser-fusion power production, 
2:15550 (LA-UR-76-2060) 
LASER FUSION REACTORS/SPECIFICATIONS 
Method for liberating energy through nuclear fusion (Patent), 
2:15608 
LASER IMPLOSIONS/MATHEMATICAL MODELS 
Laser-induced compression of thin shells and uniform spheres: a 
theoretical comparison, 2:15612 
LASER IMPLOSIONS/NEUTRON SPECTRA 
Neutron downscattering in laser-induced fusioning plasmas, 
2:15616 
LASER IMPLOSIONS/PERFORMANCE 
Effects of fill pressure and pulse simultaneity on the laser driven 
- nema of dt filled glass microshells, 2:15607 (UCRL- 
) 
LASER IMPLOSIONS/SHOCK WAVES 
Laser driven detonation waves above a solid target, 2:15609 
LASER IMPLOSIONS/THERMONUCLEAR IGNITION 
Ignition of thermonuclear microexplosions inside an egg-shaped 
cavity, 2:15537 
LASER ISOTOPE SEPARATION 
Development of energy by lasers. Nuclear fusion and isotope 
separation, 2:15561 
Laser isotope separation (Patent), 2:12463 
LASER MATERIALS/CASTING 
Casting of halide and fluoride alloys for laser windows. Final 
report, 2:14441 (AD-A-023460) 
LASER MATERIALS/CRYSTAL GROWTH 
Growth of doped and undoped single crystal laser materials in 
the system (MF, )x.( YF;)(1-x). Final report, Mar 1973-Apr 
1974, 2:14412 (AD-A-013878/4ST T) 
LASER MATERIALS/FABRICATION 
Low-absorption laser windows. Semiannual report No. 1, for 
period ending 31 Dec 1975, 2:14443 (AD-A-024018) 
LASER MATERIALS/PRODUCTION 
Ternary flame study of selected oxides for chemical laser 
potential. Final report, 2:14439 (AD-A-022857) 
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LASER MATERIALS/RESEARCH PROGRAMS 
Research on materials for high-power laser windows. Final 
report, | May 1972-30 Apr 1975, 2:14440 (AD-A-023068) 
LASER MIRRORS/ALIGNMENT 
Two-mirror alignment system. Technical report, 2:14442 (AD- 
A-023993) 
Unstable resonator mirror misalignment measurements. Final 
report 1 Jul 1972-30 Jun 1975, 2:14428 (AD-A-021060) 
LASER MIRRORS/FABRICATION 
Diamond turning large optics, 2:14052 (Y/DA-6742) 
LASER RADIATION/BACKSCATTERING 
Absorption and backscattering of CO, laser radiation in a 
plasma column, 2:15510 
LASER RADIATION/BEAM OPTICS 
Laser beam coupling arrangement (Patent), 2:14481 
LASER RADIATION/BEAM TRANSPORT 
Laser attenuators for the production of low power beams in the 
visible and 1.06 micron regions. Final report, 2:14463 (PB- 
252677) 
LASER RADIATION/BIOLOGICAL EFFECTS 
Laser exposures in the maculas of human volunteers. Final 
report, 2:14879 (AD-A-017507) 
LASER RADIATION/EXCITATION 
Process for producing laser light (Patent), 2:14480 
LASER RADIATION/FOCUSING 
ARGUS f/l target lens (29 Jan 1976) (Engineering Materials) (2 
drawings), 2:14468 (CAPE-2531) 
Self focusing of laser beams in plasmas, 2:15520 
LASER RADIATION/HEALTH HAZARDS 
Gco laser holographic tire analyzer, Yuma Proving Ground, 
Arizona, 3 December 1975. Radiation protection special 
study, 2:14944 (AD-A-020649) 
LASER RADIATION/MAGNETO-OPTICAL EFFECTS 
Magneto-optic laser beam steering. Technical report, | Mar 
1974-1 Mar 1975, 2:14422 (AD-A-018983) 
LASER RADIATION/MEASURING INSTRUMENTS 
Precision laser beam deflection detector (Patent), 2:14487 
LASER RADIATION/MODULATION 
Self-phase modulation: a review. Technical research report, 
2:14446 (AD-A-024492) 
LASER RADIATION/RADIATION PROTECTION 
Bio-optical evaluation of specialized eyewear: laser safety and 
dark adaptation devices. Final report, 2:14945 (AD-A- 
019787) 
Reduction of target detectability by laser protective materials. 
Technical research report, 2:14947 (AD-A-024383) 
LASER RADIATION/RESEARCH PROGRAMS 
Optics research: 1975:2. Semiannual technical summary | Jul-31 
Dec 1975, 2:14449 (AD-A-025338) 
LASER RADIATION/SAFETY STANDARDS 
Problem of laser radiation dosimetry, 2:15299 
LASER RADIATION/TURBULENCE 
An investigation of the degradation of a laser beam by high 
intensity turbulence. Doctoral dissertation, 2:14453 (AD-A- 
025658) 
LASER RADIATION/WAVE PROPAGATION 
RAMSES, a two-dimensional, PIC type, laser pulse propagation 
code, 2:15515 
LASER-PRODUCED PLASMA 
Laser-produced plasmas and radiation sources. Final report, | 
Jul 1972-30 Jun 1975, 2:15346 (AD-A-015921) 
LASER-PRODUCED PLASMA/COMPUTER CODES 
Studies and code development for high temperature plasmas. 
Final report, 2:15438 (AD-A-019478) 
LASER-PRODUCED PLASMA/EMISSION SPECTRA 
Self-phase modulation of laser light in laser produced plasma, 
2:15425 (N-75-26865/6ST) 
Spectroscopic studies of plasmas produced from thin foils by fast 
risetime nanosecond laser pulses (Al, Mg), 2:15395 
LASER-PRODUCED PLASMA/ENERGY LOSSES 
Radiation loss calculations for dense non-thermal plasmas 
containing heavy ions, 2:15429 
LASER-PRODUCED PLASMA/IMPURITIES 
Radiation loss calculations for dense non-thermal plasmas 
containing heavy ions, 2:15429 
LASER-PRODUCED PLASMA/IONIZATION 
Effect of initial dimension of laser-produced plasma on 
ionization and recombination, 2:15469 
Validity of the effective-photon concept in laser-induced gas 
ionization phenomena, 2:15464 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Magnetic fields produced in laser irradiated targets with 


——— FP ngmy 2:15465 
LASER-PRODUCED PLASMA/NEUTRON SPECTRA 
Neutron downscattering in laser-induced fusioning plasmas, 
2:15616 
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LASER-PRODUCED PLASMA/PLASMA CONFINEMENT 
Electrostatic trap for ions from a laser-initiated plasma, 2:15360 
LASER-PRODUCED PLASMA/PLASMA DENS 
Investigation of spatial density distribution in laser plasma at flux 
densities of 10"-10"W/cm?, 2:15461 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Laser diagnostics of laser-produced plasmas. Interim report, 
2:15394 (AD-A-024936) 
Laser-produced-plasma energy transport through plastic films, 
2:15423 
LASER-PRODUCED PLASMA/PLASMA EXPANSION 
Dense strongly non-ideal plasma generation by laser isobaric 
heating, 2:15361 
Dynamical behaviour of a laser induced plasma expanding into 
vacuum and gas, 2:15463 
Mechanism of laser beam reentry into a laser breakdown 
plasma, 2:15466 
Time-domain studies of laser produced plasma from solid 
targets, 2:15614 
LASER-PRODUCED PLASMA/RADIATION SOURCES 
Dense plasma heating and radiation generation. Interim scientific 
report, 2:15345 (AD-A-011685) 
LASER-PRODUCED PLASMA/RADIATIONS 
lon and X-ray emissions from nanosecond CO, laser created 
plasma, 2:15462 
LASER-PRODUCED PLASMA/RECOMBINATION 
Effect of initial dimension of laser-produced plasma on 
ionization and recombination, 2:15469 
LASER-PRODUCED PLASMA/SHOCK WAVES 
Laser driven detonation waves above a solid target, 2:15609 
LASER-PRODUCED PLASMA/SIMULATION 
Numerical simulation of laser produced spherically symmetric 
plasma, 2:15468 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
A study of x-ray emission from laser heated plasma. Final report, 
4 Apr 1973-31 Mar 1974, 2:15348 (AD-A-025498) 
Ion and X-ray emissions from nanosecond CO, laser created 
plasma, 2:15462 
Spatial resolution of laser-produced plasmas with x-ray crystals, 
2:15393 (AD-A-022042) 
LASER-RADIATION HEATING 
Concerning the limiting emission parameters of high-power laser 
systems for laser-driven nuclear fusion, 2:15615 
Dense plasma heating and radiation generation. Interim scientific 
report, 2:15345 (AD-A-011685) 
Dense strongly non-ideal plasma generation by laser isobaric 
heating, 2:15361 
Laser-produced plasmas and radiation sources. Final report, | 
Jul 1972-30 Jun 1975, 2:15346 (AD-A-015921) 
LASER-RADIATION HEATING/ALPHA PARTICLES 
Effects of particle transport on the thermonuclear burn of 
compressed DT pellets, 2:15349 (AERE-R-8113) 
LASER-RADIATION HEATING/ENERGY TRANSFER 
Addendum to ‘’Energy deposition in laser-heated plasmas’’, 
2:15383 
Energy deposition in laser-heated plasmas, 2:15381 
Energy deposition in laser-heated plasmas, 2:15382 
LASER-RADIATION HEATING/MATHEMATICAL MODELS 
Computational model of laser induced ‘hole burning’ in a dense 
carbon plasma, 2:15366 
LASER-RADIATION HEATING/NEUTRONS 
Effects of particle transport on the thermonuclear burn of 
compressed DT pellets, 2:15349 (AERE-R-8113) 
LASER-RADIATION HEATING/RESEARCH PROGRAMS 
Laser fusion feasibility project. Annual report, 2:15353 (PB- 
245976) 
LASER-RADIATION HEATING/X-RAY SPECTRA 
A study of x-ray emission from laser heated plasma. Final report, 
4 Apr 1973-31 Mar 1974, 2:15348 (AD-A-025498) 
X-ray measurements of electron temperatures in CO,-laser- 
heated magnetoplasmas, 2:15420 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/AMPLIFIERS 
SHIVA £-rod amplifier (18 Aug 1976) (Engineering Materials) 
(32 drawings), 2:14466 (CAPE-2530) 
LASERS/BIBLIOGRAPHIES 
Light detection and ranging (LIDAR). Volume 1. 1964-1974 (a 
bibliography with abstracts). Report for 1964-1974, 2:14461 
(NTIS/PS-76/0428 ) 
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Light detection and ranging (LIDAR). Volume 2. 1975-April 
1976 (a bibliog Sith abstracts). Report for 1975-Apr 
1976, 2:14462 (NTIS/PS-76/0429) 

LASERS/COMPUTER CODES 

LAMP user’s information. Volume II. Technical report, 8 Jul 

1974-30 June 1975, 2:14414 (AD-A-015070) 
LASERS/DESIGN 

Laser components and fabrication methods (Patent), 2:14482 

Study of optical masers. Final report, | Jul 1972-30 Jun 1975, 
2:14425 (AD-A-019827) 

LASERS/EMISSION SPECTRA 

Threshold characteristics of mirrorless lasers, 2:14495 
LASERS/FABRICATION 

Laser components and fabrication methods (Patent), 2:14482 
LASERS/FEEDBACK 

Laser feedback: its effect on laser frequency, 2:14471 
LASERS/GAMMA RADIATION 

X-ray and gamma lasers, 2:14469 
LASERS/KINETICS 

Metal vapor visible laser kinetics program. Semi-annual 
technical report, Sep 1975-Feb 1976, 2:14447 (AD-A- 
025004) 

LASERS/MOLECULES 

Computerization of spectroscopic constants for selected 

heteronuclear diatomic molecules, 2:14465 (UCRL-52149) 
LASERS/OPTICAL FILTERS 

Collinear acousto-opitical tunable filter and acousto-optically 

tunable laser (Patent), 2:14491 
LASERS/OPTICAL SYSTEMS 

Fluid gap Glan-laser prism (Patent), 2:14492 

Study of magneto-optical and plasma effects in solids. Final 
report, 2:14430 (AD-A-021111) 

LASERS/PERFORMANCE 

Parametric analysis of laser target designators for airborne 

applications. Master's thesis, 2:14454 (AD-A-025659) 
LASERS/POLARIZATION 

Polarized injection laser development. Final report, | Apr 1972- 

31 Mar 1973, 2:14407 (AD-910694) 
LASERS/RESEARCH PROGRAMS 

Analytical investigations of the near Fresnel and Fraunhofer 
zones for a laser beam. Final report, 16 Jun-31 Dec 1975, 
2:14437 (AD-A-022570) 

High power lasers for fusion applications, 2:15611 

Solid state research, 1975:4. Quarterly technical summary 
report, 1 Aug-31 Oct 1975, 2:15303 (AD-A-025489) 

LASERS/TUNING 

Frequency tunable laser sources. Final report, | Feb 1975-31 

Jan 1976, 2:14445 (AD-A-024259) 
LASERS/WINDOWS 

Casting of halide and fluoride alloys for laser windows. Final 
report, 2:14441 (AD-A-023460) 

Coating science and technology. Final report 2 Jan-30 Nov 
1975, 2:14451 (AD-A-025487) 

Investigations into the feasibility of high power laser window 
materials. Semiannual technical report No. 2, 2:14431 (AD-A- 
021468) 

Ir window studies. Final report, | Sep 1974-31 Aug 1975, 
2:14438 (AD-A-022828) 

Low-absorption laser windows. Semiannual report No. 1, for 
period ending 31 Dec 1975, 2:14443 (AD-A-024018) 
Research on materials for high-power laser windows. Final 

report, | May 1972-30 Apr 1975, 2:14440 (AD-A-023068) 
LASERS/X RADIATION 
X-ray and gamma lasers, 2:14469 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/WATER RESOURCES 

Water supply at Los Alamos during 1975, 2:14950 (LA-6461- 

PR 


) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/RADIATION 
MONITORING 
Model for estimating population exposures due to the operation 
of high-energy accelerators at the Lawrence Berkeley 
Laboratory, 2:14738 
LAWRENCE LIVERMORE LABORATORY/NUCLEAR 
MATERIALS MANAGEMENT 
Minicomputer based, controlled materials information system, 
2:12615 
LAWRENCE LIVERMORE LABORATORY/TECHNOLOGY 
UTILIZATION 
Hands-on training program transfers LLL skills to government 
and private industries, 2:14361 (UCRL-52146) 
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LEAD/ABLATION 
Material ejection from shock-loaded free surfaces of aluminum 
and lead, 2:15460 (SAND-76-0542) 
LEAD/BIBLIOGRAPHIES 
Lead pollution (a pe hy with abstracts). Report for 1964- 
Jan 1976, 2:14664 (NTIS/PS-76/0073) 
LEAD/BIOLOGICAL EFFECTS 
Experimental ecological genetics in Plantago. II. Lead tolerance 
in Plantago lanceolata and Cynodon dactylon from a roadside, 
2:14847 
LEAD/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 
LEAD/ELECTRIC POTENTIAL 
Observation of single-quantum relaxation processes in a type-I 
superconductor, 2:14173 
LEAD/INTERMEDIATE STATE 
Intermediate state thermal conductivity of superconductors: size 
effect in a longitudinal lamellar structure, 2:14159 
LEAD/MAGNETIC FLUX 
Flux flow velocity and resistivity measurements in the 
intermediate state, 2:14153 
LEAD/MIXED STATE 
Direct observation of the two-dimensional mixed state in thin 
films of type I superconductors, 2:14155 
New mixed state of superconductors in the current-induced 
transition in longitudinal magnetic field, 2:14158 
LEAD/MUONIC ATOMS 
Intensity of mesic x-ray transitions in lead, thorium, and 
uranium, 2:15146 
LEAD/NEUTRON TRANSPORT 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
LEAD/PHOTON TRANSPORT 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
LEAD 193/NUCLEAR PROPERTIES 
New isotope 'Pb and the structure of 'T1; shape coexistence 
in '**Hg and in '*Au; and a new ion source: recent UNISOR 
research, 2:15259 
LEAD 208/NUCLEAR STRUCTURE 
Semirealistic shell-model interactions for neutron hole states in 
28Pb , 2:15264 
LEAD 208 TARGET/CARBON 12 REACTIONS 
A microscopic description of inelastic '*C scattering from **Pb, 
2:15266 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Similarity of cross sections for peripheral collisions at 20 MeV/A 
and 2.1 GeV/A, 2:15267 
LEAD 210/UPTAKE 
Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/CRITICAL CURRENT 
Hysteretic critical currents in Pb-Sn lamellar eutectic, 2:14136 
LEAD ALLOYS/MAGNETIC FLUX 
Investigation of pinning sites in superconducting PblIn foils by 
means of alternating transport currents, 2:14162 
LEAD ALLOYS/SUPERCONDUCTIVITY 
ac resistance of the current-induced intermediate state in 
superconductors, 2:14165 
LEAD ALLOYS/TRANSITION TEMPERATURE 
Nb,Pb a non superconducting Al5 compound, 2:14154 
LEAD BASE ALLOYS/FLUX DENSITY 
Basic pinning interaction between flux lines and superconducting 
recipitates, 2:14163 
LEAD BASE ALLOYS/SUPERCONDUCTIVITY 
Superconducting properties of homogeneous and heterogeneous 
lead-sodium alloys, 2:14145 
LEAD COMPOUNDS/IGNITION 
Measurement of electrical ignition element composition mix 
using a fa mma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
LEAD COMPOUNDS/RADIATION ABSORPTION ANALYSIS 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
LEAD ISOTOPES/ISOTOPE RATIO 
Oregon State University solid-source mass spectrometer: a new 
instrument for research and instruction. Part I: description and 
system evaluation, 2:14591 (PB-247387) 
LEAD TELLURIDES/THERMOELECTRIC PROPERTIES 
— formulation of the thermoelectric figure-of-merit: effects 
of lattice thermal conduction, 2:13884 
LEAD-ACID BATTERIES/FABRICATION 
Automated post burn station (Patent), 2:13680 
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LEAVES/RADIONUCLIDE KINETICS 
Uptake of plutonium-238 by plants grown under field condition 
as affected by one year of weathering and aging, 2:14926 
(BNWL-SA-5649) 
LENINGRAD-1 REACTOR/REACTOR OPERATION 
Some results of the operation of the reactor installations of the 
V.I. Lenin nuclear power plant in Leningrad, 2:13116 
LENINGRAD-2 REACTOR/REACTOR OPERATION 
Some results of the operation of the reactor installations of the 
V.1L. Lenin nuclear power plant in Leningrad, 2:13116 
LETTUCE/RADIONUCLIDE KINETICS 
Tritium accumulation in lettuce fumigated with elemental 
tritium, 2:14928 (PB-250428) 
LEUKEMOGENESIS/VIRUSES 
Relative contribution of target cell disturbances and 
immunosuppression in radiation leukemogenesis: model 
studies with exogenous virus, 2:14914 
LEVEL INDICATORS 
Feasibility of using electronic quenching to eliminate halogen 
gas in Geiger-Muller detectors in aircraft oil gauging systems, 
2:14572 (AD-A-020999 ) 
LIGHT SOURCES/STANDARDS 
Classification of radioactive self-luminous light sources. 
American national standard, 2:12647 (PB-248990) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/EMERGENCY PLAN 
Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 
LIGHTING SYSTEMS/ENERGY CONSUMPTION 
Energy consumption, 2:13854 
LIGNITE/MOLECULAR STRUCTURE 
Oxidation of lignite into water-soluble organic acids (5 refs.), 
2:12193 
LIGNITE/OXIDATION 
Oxidation of lignite into water-soluble organic acids (5 refs.), 
2:12193 
LIGNITE/REDUCTION 
Catalytic hydrogenation of solvent-refined lignite to liquid fuels 
(5 refs.; autoclave studies at 375-450°C and H, pressure 1500- 
4500 psi; Ni-Mo-Al,O,; Co-Mo-Al,O;; Ni-W-Al,O3; Ni-W- 
SiO,-Al,O,; Al,O;; SnCl,; presulfided Ni-Mo-Al,O;; Co-Mo- 
Al,O;; Ni-W-Al,O;), 2:12161 
LIGNITE/SOLUBILITY 
Catalytic hydrogenation of solvent-refined lignite to liquid fuels 
(5 refs.; autoclave studies at 375-450°C and H, pressure 1500- 
4500 psi; Ni-Mo-Al,O;; Co-Mo-Al,O3; Ni-W-Al,O3; Ni-W- 
SiO,-Al,O3; Al,O;; SnCl,; presulfided Ni-Mo-Al,O;; Co-Mo- 
Al,O;; Ni-W-Al,O3), 2:12161 
LIMESTONE/ROCK MECHANICS 
Thermal guidelines for a repository in bedrock, 2:12563 
(Y/OWI/SUB-76/16504) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/ACCELERATOR FACILITIES 
A medium energy intense neutron facility at the Brookhaven 
200 MeV Linac, 2:14552 
LINEAR ACCELERATORS/CONTROL SYSTEMS 
Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 4. regulations, standards and guidelines. 
Technical report, 2:14890 (PB-246228) 
LINEAR ACCELERATORS/NEUTRON SOURCES 
A medium energy intense neutron facility at the Brookhaven 
200 MeV Linac, 2:14552 
LINEAR ACCELERATORS/RADIATION ACCIDENTS 
Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 3. Accident history. Technical report, 
2:14889 (PB-246227) 
LINERS 
Cooling system for the outer shell of gas-cooled reactors 
(Patent), 2:13083 
LINGEN REACTOR/PLUTONIUM RECYCLE 
Pu recycling in KWU light-water reactors. Experience and 
rspectives, 2:13007 
LINGEN REACTOR/REACTOR LICENSING 
Recommendations of the Reaktor-Sicherheitskommission on the 
occasion of its 107th meeting on 15th October 1975. Nuclear 
wer plant Lingen (KWL), 2:13010 
LINGEN REACTOR/REACTOR SAFETY 
Recx dations of the Reactor Safety Commission (RSC). Pt. 
3. Nuclear power plant Lingen (KWL), 2:12984 
LIPIDS/METABOLISM 
Glucolipids of Zea mays and Pisum sativum, 2:14840 
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LIPIDS/QUALITATIVE CHEMICAL ANALYSIS 

Aliphatic chains of esterified lipids in isolated eyespots of 

uglena gracilis var. bacillaris, 2:14835 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 

Liquefied natural gas. Issue No. 74-1, January-March, 1974. 

Danstesty literature survey, 2:12408 (COM-74-10666-01 ) 
LIQUEFIED NATURAL GAS/GAS SPILLS 

Possibilities and probabilities in assessment of the hazards of the 

importation of liquified natural gas, 2:12413 (AD-A-019353) 
LIQUEFIED NATURAL GAS/TRANSPORT 

Risk assessment of storage and transport of liquefied natural gas 
and LP-gas. Final report, 2:12392 (PB-247415) 

Ship steel weldments for low temperature service, 2:14174 

LIQUEFIED PETROLEUM GASES/TRANSPORT 

Risk assessment of storage and transport of liquefied natural gas 

and LP-gas. Final report, 2:12392 (PB-247415) 
LIQUID ASPHALT 

See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION KINETICS 

Moderate burning of a liquid fuel drop. Technical report, 
2:14344 (AD-A-017543) 

Strong burning of a liquid fuel drop. Technical report, 2:14345 
(AD-A-017544) 

LIQUID FUELS/FLAMMABILITY 
Flammability limits over liquid surfaces, 2:12335 (AD-781958) 
LIQUID IONIZATION CHAMBERS/PERFORMANCE 
On the application of a liquid-dielectric ionization chamber to 2** 
Cf dosimetry, 2:14564 
LIQUID METAL COOLED REACTORS 
See also SODIUM COOLED REACTORS 
LIQUID METAL COOLED REACTORS/REACTOR VESSELS 
Nuclear reactors (Patent), 2:13201 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/PURIFICATION 
Method and apparatus for removing impurities from liquid 
metals (Patent), 2:14057 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/CHEMICAL ANALYSIS 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

LIQUID WASTES/SAMPLING 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

LIQUID WASTES/WASTE PROCESSING 

Removal of chromium, chromate, molybdate and zinc (Patent; 

cooling tower water chemistry), 2:12896 
LIQUID WASTES/WASTE TRANSPORTATION 

Transportation and disposal of radioactive wastes, (2) (USA; 

J ), 2:12566 
LIQUI 

See also LIQUID METALS 
LIQUIDS/EXPLOSIONS 

Steam explosions in thermal reactions of two liquids, 2:14363 
(IKE-K-37) 

LITHIUM/ATOM-MOLECULE COLLISIONS 

Product magnetic deflection slotted disk velocity analysis 

molecular beams kinetics: Li+SnCl,, PCl,, and SF,, 2:15165 
LITHIUM/CORROSIVE EFFECTS 

Grain boundary penetration kinetics of nitrided type 304L 

stainless steel, 2:14198 
LITHIUM 6 TARGET/NEUTRON REACTIONS 

Elastic neutron scattering from distributed fusion neutrons, 

deuterium, tritium, lithium, 2:15227 (LA-6537-MS) 
LITHIUM 7 TARGET/NEUTRON REACTIONS 

Technical notes. Measurement of cross sections for the ’Li(n, 

n’y)’Li reaction from 0.57 to 4 MeV, 2:15234 
LITHIUM 7 TARGET/PION MINUS REACTIONS : 

Comparison of neutron removal from Li by 7*~ with free pion- 

nucleon results, 2:15231 
LITHIUM 7 TARGET/PION PLUS REACTIONS 

Comparison of neutron removal from ‘Li by 7*~ with free pion- 

nucleon results, 2:15231 
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LITHIUM COMPOUNDS/COMPACTING 
Co-producer target element fabrication (PT-NR-57), 2:14230 
(BNWL-CC-368) 
Study of the vibrational compaction of candidate target 
materials, 2:14262 (BNWL-CC-287) 
LITHIUM COMPOUNDS/EROSION 
Defect test of target components containing ceramic cores, 
2:14247 (BNWL-CC-426) 
LITHIUM COMPOUNDS/HYDROLYSIS 
Defect test of target components containing ceramic cores, 
2:14247 (BNWL-CC-426) 
LITHIUM COMPOUNDS/NEUTRON REACTIONS 
Tritium release from lithium silicate and lithium aluminate, in- 
reactor and out-of-reactor, 2:15575 (BNWL-2116) 
LITHIUM COMPOUNDS/ORDER-DISORDER 
TRANSFORMATIONS 
Ferroelectric phase transition in LiTaO, studied by neutron 
scattering. I. The long-range order, 2:14269 
LITHIUM SILICATES/COMPACTING 
Study of the vibrational compaction of candidate target 
materials, 2:14262 (BNWL-CC-287) 
LITHIUM SILICATES/NEUTRON REACTIONS 
Tritium release from lithium silicate and lithium aluminate, in- 
reactor and out-of-reactor, 2:15575 (BNWL-2116) 
LITHIUM-SULFUR BATTERIES/ANODES 
Structure of lithium-boron alloys and their performance as 
potential anodes for high power molten salt batteries. Progress 
report, 1 Aug 1974-30 Jun 1975, 2:13693 (AD-A-025202) 
LITHIUM-SULFUR BATTERIES/CATHODES 
Development of lithium-metal sulfide batteries for load leveling. 
Interim report (FeS; KCI-LiCl electrolyte; Li-Si alloy 
cathode), 2:13677 (PB-244390) 

LITHIUM-SULFUR BATTERIES/PERFORMANCE 
Sulfur-based lithium-organic electrolyte secondary batteries. 
Quarterly report No. 6, 4 Mar 1975-3 Jun 1975 (To be 
operable at -40 to +160 F), 2:13669 (AD-A-017642) 

LIVER/BIOLOGICAL RADIATION EFFECTS 
Induced transport of amino acids in rat liver after whole-body y 
irradiation, 2:14917 
LIVER/SCINTISCANNING 
Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
BN-350 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
KALPAKKAM LMFBR REACTOR 
RAPSODIE REACTOR 
Door valve for fuel handling path (Patent), 2:13185 
Door valve for fuel handling path (Patent), 2:13186 
Fast breeder reactor (Patent), 2:13189 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
After heat from fission products, 2:13568 
LMFBR TYPE REACTORS/ALLOY NUCLEAR FUELS 
U-Pu-Zr metal alloy: a potential fuel for LMFBR’s, 2:13153 
(ANL-76-28) 
LMFBR TYPE REACTORS/BOILING 
Theoretical interpretation of SCARABEE IV in-pile boiling 
experiments, 2: 13605 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-5S2) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and method, and analytical methods 
development: irradiation tests. Progress report, January |- 
March 31, 1976 (UO,; PuO,), 2:13176 (LA-6343-PR) 
FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 
LMFBR TYPE REACTORS/COST BENEFIT ANALYSIS 
Comments on LMFBR cost-benefit analysis, 2:13151 (AD-A- 
022296) 
LMFBR TYPE REACTORS/DESIGN 
Concept of a 1,200 MWe sodium-cooled fast breeder with 
internal blanket zones, 2:13224 
LMFBR TYPE REACTORS/EXCURSIONS 
Safety of fast reactors, 2:13520 (KFK-1275/3) 
LMFBR TYPE REACTORS/FISSION CHAMBERS 
Life testing of the TCE (British) DC-14B S/N 7304-69 (975°F) 
and ORNL FC-3 (750°F) fission counter-chambers in the 
EBR-II NITF J-2 Thimble Experiment NI-4. Installation (April 
1975)-Run 81 (April 1976), 2:13066 (ANL-CT-76-45824- 
0001) 
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LMFBR TYPE REACTORS/FLOW BLOCKAGE 

Experimental verification of the hydraulic model in the 
subchannel code BOBL 4; effects of bowing and grids, 
2:13585 

Fluid mechanical studies on the formation of local cooling 
channel blockages, 2:13638 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
A porous body model for predicting temperature distribution in 

wire-wrapped fuel rod assemblies, 2:13202 

Bowing and interaction of fast reactor subassemblies, 2:13170 
(INIS-mf-3 108/21) 

Environmental impact, sodium technology, thermo and fluid 
dynamic experiments in gas, project studies on sodium-cooled 
fast breeder reactors, 2:13174 (KFK-1275/3) 

Temperature noise analysis and sodium boiling detection in the 
fuel failure mockup, 2:13155 (CONF-761001-18) 

Velocity measurements in the subchannel of the wire-spaced 
subassembly, 2:13231 

LMFBR TYPE REACTORS/FUEL CYCLE 
Relative safeguards risks of advanced reactor concepts ( Material 

diversion in fuel cycle for seven reactor concepts), 2:12621 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

A porous body model for predicting temperature distribution in 
wire-wrapped rod assemblies operating in combined forced 
and free convection, 2:13204 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Cooling disturbances in fuel elements‘ef: sodium-cooled reactors 
and subsequent requirements made on the fuel element 
protection system, 2:13634 

Experience gained with defective (U,Pu)O, fuel rods, and 
consequences for the operation of Na-cooled reactors, 
2:13222 

Investigation of the overdriving effect on TOP experiments in 
the CABRI reactor using the HOPE computer model, 2:13637 

The CABRI experimental programme, 2:13635 

LMFBR TYPE REACTORS/FUEL ELEMENTS 
Cladding circumferential hot spot factors for fuel and blanket 

rods, 2:13203 

Cladding ovalities in advanced liquid-metal fast breeder reactor 
fuel elements, 2:13232 

Examination of fast reactor fuels, FBR analytical quality 
assurance standards and method, and analytical methods 
development: irradiation tests. Progress report, January 1- 
March 31, 1976 (UO,; PuO,), 2:13176 (LA-6343-PR) 

Experimental verification of the hydraulic model in the 
subchannel code BOBL 4; effects of bowing and grids, 
2:13585 

FMEF profilometry and visual examination feasibility and 
conceptual design (Fuels and Materials Examination Facility; 
LMFBR and GCFR), 2:13407 (BNWL-2068) 

Fuel element development, 2:13175 (KFK-1275/3) 

Fuel element for nuclear reactors (Patent), 2:13196 

Nuclear fuel element and reactor facility (Patent; LMFBR), 
2:13188 

Nuclear reactor fuel element (Patent), 2:13200 

LMFBR TYPE REACTORS/FUEL PINS 
Cesium relocation in mixed-oxide fuel pins resulting from 

increased temperature reirradiation, 2:13161 (HEDL-SA-75- 
1083) 

Reirradiation of mixed-oxide fuel pins at increased temperatures, 
2:13163 (HEDL-SA-1084) 

Simple conduction model with phase change for fuel pin, 
2:13502 (ANL-76-38) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Experiments on the thermal interaction between molten UO, 
and sodium in power transients on electrically heated fuel 

rods, 2:13590 

Swelling kinetics of breached mixed-oxide fuel in NaK, 2:13514 
(GEAP-14016) 

The influence of different material properties on thermal 
interactions, 2:13608 

LMFBR TYPE REACTORS/HAZARDS 
Risk-assessment methodology for fast breeder reactors, 2:13503 

(ANL-76-39) 

LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Improvements in heat exchangers (Patent; LMFBR), 2:13199 
Sodium-sodium intermediate heat exchangers design problems, 

2:13169 (INIS-mf-3 108/20) 

LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Instrumentation and signal processing in core monitoring and 

control systems, 2:13411 (KFK.1275/3) 

LMFBR TYPE REACTORS/LOSS OF FLOW 
Simple conduction model with phase change for fuel pin, 

2:13502 (ANL-76-38) 

SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterl Forts ress report, April 1-June 30, 1976, 2:13507 
(BNL-NU EG-50543) 
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The CABRI experimental programme, 2:13635 
LMFBR TYPE REACTORS/MELTDOWN 

Cooling disturbances in fuel elements of sodium-cooled reactors 
and subsequent requirements made on the fuel element 
protection system, 2:13634 

Experiments on the thermal interaction between molten UO, 
and sodium in power transients on electrically heated fuel 
rods, 2:13590 

Radiative heat transfer in molten UO, based on the Rosseland 
diffusion method, 2:13657 

Safety of fast reactors, 2:13520 (KFK-1275/3) 

Technical notes. Basic collapse criteria for boiling reactor-fuel- 
steel mixtures (LMFBR), 2:13659 

The influence of different material properties on thermal 
interactions, 2:13608 

LMFBR TYPE REACTORS/NUCLEAR FUELS 

Fast reactor fuels (UO,; PuO,; UC; PuC), 2:13228 

Vapor pressure measurements to 7000 K and equation of state 
of oxide fuels for fast reactor safety analysis, 2:13159 
(EURFNR-1361) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Evaluation of plutonium oxide aerosol release from an LMFBR 
in a hypothetical accident, 2:13578 

Formation of volatile radioiodine compounds in sodium pool 
burning, 2:13581 

LMFBR TYPE REACTORS/REACTOR CHARGING 

MACHINES 

Fast neutron breeder cooled by a liquid metal (Patent), 2:13193 

Nuclear reactor fuelling machine (Patent, LMFBR), 2:13226 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Simple method for calculations of steady-state creep rates in 

nonconservative plastic deformation, 2:13230 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Conversion of a reactor to partial power output (Patent; 
LMFBR; in German), 2:13417 

Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. LMFBR program, 2:13177 
(ORNL-5155) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Device and method for measuring the conductivity of a fluid 
(Patent), 2:13192 

Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet plenum geometry, 2:13156 
(COO-2245-29TR) 

Sodium level measuring devices for nuclear power stations, 
2:13227 

Transport and deposition of metals in sodium-stainless steel 
systems. II. Deposition of cesium in stainless steel capsules 
under a large temperature gradient, 2:13197 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Analyses of LMFBR core disruption and accident phenomena 
using the SIMMER-I code, 2:13523 (LA-UR-76-2227) 

Bubble behavior in LMFBR core disruptive accidents. Annual 
report, June 1, 1975-June 30, 1976, 2:13531 (NUREG-0114) 

LMFBR disassembly analyses, 2:13521 (LA-UR-76-2208 ) 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-S5S2) 

LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 

Core restraint engineering. Seventh quarterly report, February- 
April 1976, 2:13160 (GEAP-14031-7) 

Core restraint development. Quarterly progress report for period 
ending February 29, 1976, 2:13182 (WARD-CR-3045-12) 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-5S2) 

LMFBR TYPE REACTORS/REACTOR CORES 

Sodium-cooled breeder reactor with fast reactor core (Patent; in 

German), 2:13187 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Instrumentation and Controls Division annual progress report for 
period ending September 1, 1974. LMFBR program, 2:13177 
(ORNL-5S155) 

LMFBR TYPE REACTORS/REACTOR INTERNALS 

Design of grid plate and support structure, 2:13168 (INIS-mf- 
3108/12) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-5S2) 

Reactor physical experiments and reactor theory, 2:13173 
(KFK-1275/3) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Materials testing and development, corrosion tests and coolant 
analyses, 2:13172 (KFK-1275/3) 

Superalloy applications in the fast breeder reactor (Alloy-A-286; 
inconel 706; inconel 718; nimonic PE16; alloy-M-813), 
2:13162 (HEDL-SA-811) 

Temperature controlled ‘void’ formation, 2:13171 (INIS-mf- 
3108/26) 





LMFBR TYPE REACTORS/REACTOR PROTECTION SYS/ 


we REACTORS/REACTOR PROTECTION 
LMFBR Shutdown System Reliability Test Rig Program. 
ress report for period ending May 1976, 2:13183 
(WARD-TP-3045- 2) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Risk-assessment methodology for fast breeder reactors, 2:13503 
(ANL-76-39) 
Safety comparison of light water and fast reactors, 2:13643 
LMFBR TYPE REACTORS/REACTOR SAFETY 
EXPERIMENTS 
Fast reactor safety experiment needs and measurement 
requirements, 2:13522 (LA-UR-76-2226) 
LMFBR safety Be ena ts facility planning and analysis, 
2:13524 (LA-UR-76-2228) 


LMFBR TYPE REACTORS/REACTOR VESSELS 
ee oe of — plugs, 2:13167 (INIS-mf-3 108/11) 
LMFB PE REACTORS/SCRAM RODS 


Safety device for nuclear reactors (LMFBR; patent), 2:13190 
LMFBR TYPE REACTORS/SHIELDING 
Three-dimensional transport method for LMFBR shielding 
design analysis, 2:13274 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Evaluation of the ASB sodium-water tests, stage I with the 
rogrammes POOL, version G, and PARA 3, 2:13603 

Schemes of sodium-water steam generators, 2:13229 

Two-step explicit procedure formulation for fast decompression 
of two-phase water/steam mixture, 2:13154 (ANL-CT-76-46) 

LMFBR TYPE REACTORS/THERMAL SHIELDS 
ae for the thermal shielding of a vessel wall (Patent), 
713191 
LMFBR TYPE REACTORS/TRANSIENTS 
Investigation of the overdriving effect on TOP experiments in 
‘ the CABRI reactor using the HOPE computer model, 2:13637 
NG 
See LIQUEFIED NATURAL GAS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 

Simulation of loss-of-coolant accidents taking into account 

thermodynamic non-equilibrium states, 2:13607 
LOSS OF COOLANT/COMPUTER CALCULATIONS 

Computer codes for the study of the loss of coolant accident in 
PWR reactors, 2:13558 

Different approach to hydraulic calculations for loss of coolant 
accident analysis, 2:13567 

LOSS OF COOLANT/COMPUTER CODES 

WREM: water reactor evaluation model. (Revision |), 2:13535 
(PB-241920) 

LOSS OF COOLANT/CONTAINMENT 

Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis 
(PWR), 2:13508 (CENPD-140-A) 

LOSS OF COOLANT/FILM COOLING 

Analytical model for displacement velocity of liquid film on a 
hot vertical surface, 2:13583 

Frequency of undulations on a falling water film, 2:13575 

Heat transfer to falling water film on a vertical surface, 2:13576 

LOSS OF COOLANT/FISSION PRODUCT RELEASE 

Quarterly progress report on fission product release from LWR 

fuel, April-June 1976, 2:13534 (ORNL/NUREG/TM-44) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 

Calculation of the behavior of water reactor fuel rods during a 

coolant accident with SSYST Safety System (PWR), 2:13559 
LOSS OF COOLANT/HEAT TRANSFER 

Experimental determination of the instationary heat transfer 
value in a containment during a loss-of-coolant accident, 
2:13586 

Scope of the code development in JAERI for the LOCA-ECCS 
evaluation of light water — 2:13565 

Subcooled decompression analysis in PWR LOCA, 2:13640 

TOODEE 2: a two dimensional time dependent fuel element 
thermal anal ~- Bee 2:13536 (PB-242150) 

LOSS OF COOLANT. 

Experiment data report for yore kl Mod-1 Test S-29-2 
(integral test from reduced pressure) (PWR), 2:13501 
(ANCR-NUREG-1328) 

Scope of the code development in JAERI for the LOCA-ECCS 
evaluation of light water reactors, 2:13565 

Subcooled decompression analysis in PWR LOCA, 2:13640 
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TOODEE 2: a two dimensional time dependent fuel element 
thermal analysis program (PWR), 2:13536 (PB-242150) 
LOSS OF COOLANT/MATHEMATICAL MODELS 
RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related ae 
User’s manual. Supplement |, RELAP4/MODS, Update 2 
(BWR; PWR), 2:13545 (SRD-113- -76(Suppl.1)) 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Experiment data report for Semiscale Mod-1 Test S-29-2 
(integral test from reduced pressure) (PWR), 2:13501 
(ANCR-NUREG- 1328) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Experiment data report for Semiscale Mod-1! Test S-29-2 
(integral test from reduced pressure) (PWR), 2:13501 
(ANCR-NUREG-1328) 
LOSS OF FLOW/AFTER-HEAT REMOVAL 
SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarterly progress report, April 1-June 30, 1976, 2:13507 
(BNL-N NUR EG. 50543) 
LOSS OF FLOW/FUEL ELEMENT FAILURE 
Simple conduction model with phase change for fuel pin 
(LMFBR), 2:13502 (ANL-76-38) 
LOSS OF FLOW/RESEARCH PROGRAMS 
SSC: an advanced thermohydraulic transient code for LMFBRs. 
Quarter! ae report, April 1-June 30, 1976, 2:13507 
(BNL-N 50543) 
LOW BTU GAS/DESULFURIZATION 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
LOW BTU GAS/PRODUCTION 
Design considerations for low-Btu coal gasification (3 refs.), 
2:12162 (CONF-760435-5) 
Gasification of pulverized coal within swirling flows: an 
interpretive review, 2:12180 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
LOW BTU GAS/PURIFICATION 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
LOW BTU GAS/USES 
Assessment of the capability of firing clean low BTU gases in 
existing coal, oil and gas-fired steam generators. Final report, 
2:12900 (PB-248328) 
LOW LEVEL COUNTERS/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Special-geometry proportional counters and techniques for 
detection of low-levels of x rays and beta particles. 
Semiannual progress report, | Aug 1975-1 Feb 1976, 2:14557 
(N-76-18410) 
LT-3 TOKAMAK/EQUILIBRIUM 
Experiments on the pre-equilibrium stages of the LT-3 tokamak, 
2:15449 
LUBRICATING OILS/RECYCLING 
Model Used Oil Recycling Act (Booklet), 2:13790 
LUCIFERIN/ENERGY TRANSFER 
In vitro energy transfer in Renilla bioluminescence, 2:14303 
LUCIFERIN/OXIDATION 
In vitro energy transfer in Renilla bioluminescence, 2:14303 
LUCITE/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
LUNAR MATERIALS/RADIOACTIVITY 
Search for and analysis of radioactive halos in lunar material. 
Final report, 2:15078 (N-76-19025) 
LUNGS/BIOLOGICAL RADIATION EFFECTS 
Synergistic effect of polonium-210 and cigarette smoke in rats. 
Final report, 2:14922 (PB-246174) 
LUNGS/SCINTISCANNING 
Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 
LUTETIUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
LWBR TYPE REACTORS/FUEL CYCLE 
Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 
LWBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Critical heat flux and pressure drop tests with high pressure 
water in a bundle of 0.571- and 0.526-inch diameter rods with 
a nonuniform radial and axial heat flux distribution. LWBR 
development program, 2:13181 (WAPD-TM-1162) 
LWBR TYPE REACTORS/FUEL ELEMENTS 
Development and manufacture of electrically heated coaxial 
rods. LWBR development program, 2:13180 (WAPD-TM- 
1156) 
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MAGELLANIC CLOUDS/H2 REGIONS 
Distribution of H II regions in the large Magellanic Cloud, 
2:15058 
Recent optical observations of some evolved H II regions, 
2:15038 
MAGNESIUM/METABOLISM 
Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international symposium 
on nuclear techniques in animal production and health, 
Vienna, Austria, February 2-6, 1976, 2:14870 (STI/PUB-431) 
MAGNESIUM 24 TARGET/TRITON REACTIONS 
The **Mg and **Si(t,a) reactions (15 and 23.5 MeV), 2:15239 
MAGNESIUM ALLOYS/PROTECTIVE COATINGS 
Investigation of tin as a constituent of inorganic coatings for 
magnesium alloys. Final report, | May 1974-30 Apr 1975, 
2:14186 (AD-A-013278) 
MAGNESIUM ALLOYS/SURFACE COATING 
Investigation of tin as a constituent of inorganic coatings for 
magnesium alloys. Final report, | May 1974-30 Apr 1975, 
2:14186 (AD-A-013278) 
MAGNESIUM FLUORIDES/CRYSTAL MODELS 
Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 
MAGNESIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Optical absorption of radiation-produced defects in NaMgF, and 
RbCaF; (Electrons), 2:14286 
MAGNESIUM IONS/ION-ION COLLISIONS 
Excitation of strongly forbidden levels by thermal-velocity 
charge exchange collisions, 2:15149 (AD-A-022759) 
MAGNETIC BAYS/FORECASTING 
Investigation of the phenomenology of the arctic ionosphere and 
its relation to the phenomenology of arctic particle 
precipitation. Final report, | May 1972-30 May 1975, 2:15093 
(AD-A-020992) 
MAGNETIC BAYS/MATHEMATICAL MODELS 
Unified model of auroral substorm development. Final report, | 
Jul 1973-30 Jun 1975, 2:15092 (AD-A-020313) 
MAGNETIC BAYS/MONITORING 
Investigation of the phenomenology of the arctic ionosphere and 
its relation to the phenomenology of arctic particle 
precipitation. Final report, | May 1972-30 May 1975, 2:15093 
(AD-A-020992) 
MAGNETIC DISKS/DATA PROCESSING 
SELECT: a symbol and pattern searching program (For ASCII 
disk files, for CDC 7600 computers), 2:15636 (UCID-30139) 
MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
MAGNETIC MATERIALS/RELAXATION 
Relaxation processes in magnetic systems. Conference report, 
2:14125 (AD-A-020436) 
MAGNETIC MIRROR CONFIGURATIONS/C YCLOTRON 
INSTABILITY 
Anisotropic cyclotron instability in the A.S. device, 2:15496 
Modified negative mass instability in the A.S. device, 2:15497 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Tritium containment and blanket design challenges for a | GWe 
mirror fusion central power station, 2:15602 (UCRL-77968) 
MAGNETIC MIRROR TYPE REACTORS/EFFICIENCY 
Plant efficiency of fusion power stations, 2:15564 
MAGNETIC MIRROR TYPE REACTORS/HIGH-BETA 
PLASMA 
Theory of mirror machines at high beta, 2:15442 (UCRL- 
78123) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
Monte Carlo studies of mirror fusion reactor neutral beam 
injection, 2:15352 (LA-UR-76-2168) 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 
Confinement of plasma in magnetic mirrors, 2:15368 
MAGNETIC MIRROR TYPE REACTORS/PLASMA HEATING 
Plasma heating (Review of present technological and 
experimental status of auxiliary heating techniques), 2:15350 
(CONF-760935-10) 
MAGNETIC MIRRORS 
See also HELIOTRON 
2X DEVICES 
MAGNETIC MIRRORS/FLUTE INSTABILITY 
Suppression of the flute instability in an open confinement 
system by a feedback system regulating the electron mirror 
loss, 2:15492 
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MAGNETIC MIRRORS/MAGNETIC FIELD 
CONFIGURATIONS 
Building a better bottle: new mirror ideas, 2:15355 (UCRL- 
52000-76-6) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Building a better bottle: new mirror ideas, 2:15355 (UCRL- 
52000-76-6) 
Plasma accumulation in the HF supplemented mirror trap, 
2:15365 
MAGNETIC MIRRORS/PLASMA DRIFT 
Particle motion and diffusion in geometric mirrors. Interim 
report, 2:15440 (AD-A-024223) 
MAGNETIC MIRRORS/RESEARCH PROGRAMS 
Energy and technology review, 2:15558 (UCRL-52000-76-6) 
MAGNETIC MONOPOLES/PARTICLE PRODUCTION 
Search for anomalous multiphoton production at 100-300 GeV, 
2:15178 
MAGNETIC MONOPOLES/SCATTERING 
Scattering on magnetic charge, 2:15197 
MAGNETIC STORMS/DATA ACQUISITION 
Satellite beacon data reduction and analysis. Final report, | Jan- 
31 Dec 1975, 2:15123 (AD-A-025329) 
MAGNETIC STORMS/ORIGIN 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
MAGNETIC STORMS/TABLES 
Solar-geophysical data number 375. Part II (comprehensive 
reports). Data for May 1975-April 1975 and miscellanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:15018 (PB-247137-375-2/SL) 
MAGNETIC TAPES/PERFORMANCE 
Transfer characteristics of a digital tape recorder, 2:14592 
(SAND-76-0394) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
MAGNETOHYDRODYNAMICS/BIBLIOGRAPHIES 
Bibliography of Soviet development in magnetohydrodynamics. 
Report No. 1, Jan-Dec 1975, 2:13869 (AD-A-022473) 
MAGNETOHYDRODYNAMICS/DISTURBANCES 
Reflection of a point disturbance from a conducting wall in two- 
dimensional magnetohydrodynamics. Interim report (Effects of 
tied magnetic lines), 2:15175 ( AD-A-015903) 
MAGNETOPAUSE/TURBULENCE 
Correlation of bow shock plasma wave turbulence with solar 
wind parameters, 2:15120 (AD-A-021249) 
MAGNETOPLASMA COMPRESSORS/CATHODES 
Cathode discontinuity in a magnetoplasma compressor (MPC), 
2:15431 
MAGNETOSPHERE 
Planetary magnetism (Book), 2:15127 (N-75-27988) 
MAGNETOSPHERE/CHARGED-PARTICLE TRANSPORT 
Radiation from a line source carrying a traveling wave in a 
magnetoplasma. Interim report (Modulated beam of charged 
particles), 2:15090 (AD-A-019148) 
MAGNETOSPHERE/COUPLING 
Net field-aligned currents observed by Triad (Coupling of 
ionosphere with distant magnetosphere), 2:15102 (N-75- 
28979) 
Study of solar wind interactions. Final report, 15 Jan 1973-30 
Sep 1975, 2:15116 (AD-A-018872) 
MAGNETOSPHERE/DISTURBANCES 
Investigation of the phenomenology of the arctic ionosphere and 
its relation to the phenomenology of arctic particle 
precipitation. Final report, | May 1972-30 May 1975, 2:15093 
(AD-A-020992 ) . 
MAGNETOSPHERE/ELECTRON DENSITY 
Observations of magnetospheric ionization enhancements using 
upper-hybrid resonance noise band data from the RAE-1 
satellite, 2:15126 (N-75-30994 ) 
MAGNETOSPHERE/ENERGY SOURCES 
On the causes of geomagnetic activity. Technical report, 
2:15121 (AD-A-021747) 
MAGNETOSPHERE/MATHEMATICAL MODELS 
Response of the magnetosphere and atmosphere to the solar 
wind. Final report Jul 1972-Sep 1975, 2:15119 (AD-A- 
020659) 
MAGNETOSPHERE/MEETINGS 
Magnetospheric particles and fields. Final technical report, Mar- 
Dec 1975 (Graz, Austria, 4-15 Aug 1975), 2:15117 (AD-A- 
019041) 
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MAGNETOSPHERE/RADIATION FLUX 

Coordinated analysis of data. Final progress report, 2:15124 (N- 

75-25359) 
MAGNETOSPHERE/RESEARCH PROGRAMS 

Space research conducted in the USSR in 1974: COSPAR 
report, 18th pom! session, 2:14977 (JPRS-65778) 

The McDonnell Douglas Geophysical Observatory Program 
progress report XIII (conjugate point riometer program). Final 
report, 2:15086 (AD-A-017688) 

MAGNETOSPHERE/WHISTLERS 

Theoretical study of amplitude pulsations of ‘key-down’ whistler- 
mode signals in the geomagnetosphere, 2:15118 (AD-A- 
019643) 

MAGNETOTAIL/PLASMA WAVES 
Plasma waves in the distant magnetotail. Progress report, 
2:15122 (AD-A-023624) 
MAGNETS 
See also SUPERCONDUCTING MAGNETS 
MAGNETS/SPIN WAVES 
Theory of spin waves in strongly anisotropic magnets, 2:15339 
MAIN SEQUENCE STARS/LUMINOSITY 
Observed parameters of O type stars, 2:14988 
MAIN SEQUENCE STARS/STAR MODELS 
Observed parameters of O type stars, 2:14988 
MAIZE/BIOCHEMISTRY 

Developmental expression of a catalase inhibitor in maize, 

2:14833 
MAIZE/DRYING 
Characterization of the potential users of microwave-vacuum 
grain dryers, 2:13936 (TID-27171) 
MAN 
See also PATIENTS 
PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 

Bases for standards and regulations, 2:14899 

Studies relative to the radiosensitivity of man: based on 
retrospective evaluations of therapeutic and accidental total- 
body irradiation. Final report, 2:14884 (N-75-32733) 

MAN/CHRONIC IRRADIATION 

Studies relative to the radiosensitivity of man: based on 
retrospective evaluations of therapeutic and accidental total- 
body irradiation. Final report, 2:14884 (N-75-32733) 

MAN/WHOLE-BODY IRRADIATION 

Studies relative to the radiosensitivity of man: based on 
retrospective evaluations of therapeutic and accidental total- 
body irradiation. Final report, 2:14884 (N-75-32733) 

MANGANESE 50/ENERGY LEVELS 

Nuclear data sheets for A = 50, 2:15243 

MANGANESE 54/DEPOSITION 

Transport and deposition of metals in sodium-stainless steel 
systems. IV. Deposition of corrosion products, (Mn, Zn and 
Sb), in stainless steel capsules under a large temperature 
gradient, 2:14169 

MANGANESE 58/ENERGY LEVELS 
Nuclear data sheets for A = 58, 2:15245 
MANGANESE FLUORIDES/CRYSTAL MODELS 

Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 

MANGANESE FLUORIDES/DIELECTRIC PROPERTIES 

Low-temperature dielectric properties and phase transition in 
BaMnoF, , 2:14272 

MANGANESE FLUORIDES/PHASE TRANSFORMATIONS 

Low-temperature dielectric properties and phase transition in 

BaMnoF, , 2:14272 
MANGANESE IODIDES/ELECTRONIC STRUCTURE 

Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '°I Moessbauer 
spectroscopy, 2:14282 

MANGANESE IODIDES/MAGNETIC PROPERTIES 

Electronic and m tic properties of metal diiodides MI, 

(M=V, Cr, Mn, Fe, Co, NE and Cd) from '°I Moessbauer 
ctroscopy, 2:14282 
MANY-BODY PROBLEM/COMPUTER CODES 

Computer simulation of plasma and n-body problems. Annual 

report, Jun 1974-May 1975, 2:14985 (N- 75-29894) 
MANY-BODY PROBLEM/MESON-NUCLEON INTERACTIONS 
Meson dynamics and the nuclear many-body problem. II. Finite 
density Hartree-Fock, 2:15221 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKARIAN GALAXIES/SPECTROPHOTOMETRY 

Optical and infrared spectrophotometry of 18 Markarian 

Fer 2:15030 (N-75-30954) 
PLANET/MAGNETIC FIELDS 

Magnetic field of the planet Mars based on Mars-3 and Mars-5S 

satellite data, 2:15080 (N-75-24614) 
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MARS PLANET/MAGNETOPAUSE 

Investigation of solar plasma near Mars and on Earth-Mars path 
by means of a charged-particle trap aboard Soviet spacecraft, 
1971-1973. Part 3. Characteristics of plasma ion and electron 
components in the antisolar part of near-Martian space 
measured by Mars-5, 2:15065 (N-75-24611) 

Measurements of ion fluxes using RIEP-2801 M instrument on 
board Mars-4 and Mars-5 automatic interplanetary stations, 
2:15079 (N-75-24606) 

MARSHES/DATA ANALYSIS 

Eastern deciduous forest biome progress report, September I, 

1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
MARSHES/MATHEMATICAL MODELS 

Eastern deciduous forest biome progress report, September 1, 

1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
MARYLAND/LAND RECLAMATION 

Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 

MARYLAND/SURFACE MINING 

LANDSAT inventory of surface-mined areas using extendible 

digital techniques, 2:12213 (N-75-33486) 
MASKS 

See RESPIRATORS 
MASS SPECTROMETERS/DESIGN 

Oregon State University solid-source mass spectrometer: a new 
instrument for research and instruction. Part I: description and 
system evaluation, 2:14591 (PB-247387) 

MASS TRANSFER/ANALYTICAL SOLUTION 
Collocation method using B-splines for one-dimensional heat or 
mass-transfer-controlled moving boundary problems, 2:14503 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIAL UNACCOUNTED FOR 
Control of sampling errors, 2:12634 
MATERIAL UNACCOUNTED FOR/ERRORS 

Can the effects of systematic errors on LE-MUF be reduced, 

2:12631 
MATERIALS/INFORMATION SYSTEMS 

Minicomputer based, controlled materials information system 

(For LLL), 2:12615 
MATERIALS/PHYSICAL PROPERTIES 

Preparation of a handbook on mechanical, thermal, electrical, 
and magnetic properties of materials for superconducting 
machinery, 2:14258 (AD/A-012365) 

MATERIALS/PHYSICAL RADIATION EFFECTS 

Aerospace materials response to intense thermal radiation. Final 

report, Sep 1973-Jun 1974, 2:14607 (AD-A-019453) 
MATERIALS/RESEARCH PROGRAMS 

Long-range materials research. Semiannual technical report, | 
Jun-31 Dec 1975, 2:14126 (AD-A-022116) 

Materials research in support of superconducting machinery. 
Semi-annual report Apr-Sep 1975, 2:14048 (PB-249041) 

MATERIALS/SIZE 

Proposal for metric dimensioning of raw stock materials, 

2:14360 (SAND-75-8065 ) 
MATERIALS/THERMAL CONDUCTION 
Stability of uniform temperature fields in linear heat conductors 
with memory, 2:14504 
MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS RECOVERY/FORECASTING 
Base line forecasts of resource recovery, 1972 to 1990. Final 
rt, 2:14525 (PB-245924) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
New uses of ion accelerators (Book), 2:14532 
MATERIALS TESTING/ACCELERATOR FACILITIES 

Material analysis by nuclear backscattering. Introduction, 
2:14550 

Material analysis by nuclear backscattering. Applications, 
2:14551 

MATERIALS TESTING/ION BEAMS 
Material analysis by nuclear backscattering. Formalism, 2:14539 
MATERIALS TESTING/ION CHANNELING 

Lattice location of impurities in metals and semiconductors, 

2:14534 
MATERIALS TESTING/ION IMPLANTATION 


Ion implantation in metals, 2:14535 
MATERIALS TESTING /NUCLEAR REACTIONS 


Material —— Ane of nuclear reactions, 2:14533 


MATERIALS /X-RAY EMISSION ANALYSIS 
lon-induced x-rays in solids, 2:14538 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
Environmental policy choice under uncertainty (Use of 
Markovian tiotall 2:13751 
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MECHANICAL DRAFT COOLING TOWERS/OPTIMIZATION 
The water and total optimizations of wet and dry-wet cooling 
towers for electric power plants, 2:12892 (PB-252856) 
MECHANICAL DRAFT COOLING TOWERS/PLUMES 
Analysis of multiple cell mechanical draft cooling towers. 
Ecological research series, 2:12890 (PB-244807) 
Drift data acquired on mechanical salt water cooling devices. 
Final report, Jul 1973-Feb 1975, 2:12891 (PB-246800) 
MECHANICAL STRUCTURES/BLAST EFFECTS 
A summary of methods for computing the degradation of 
structural elements due to the thermal and thermal-blast 
effects of nuclear weapons, 2:14616 (AD-A-025765) 
MECHANICAL STRUCTURES/MOTION 
On the minimization of the ocean thermal differences machine 
vehicle sea motions, 2:12780 (PB-247176) 
MECHANICAL STRUCTURES/TEMPERATURE EFFECTS 
A summary of methods for computing the degradation of 
structural elements due to the thermal and thermal-blast 
effects of nuclear weapons, 2:14616 (AD-A-025765) 
MEDICINES 
See DRUGS 
MEHRZWECK-FORSCHUNGSREAKTOR 
See MZFR REACTOR 
MELTDOWN 
See also CORE CATCHERS 
Assessment of properties for the LWR core meltdown 
programme, 2:13598 
Crust formation and mixing in a gassy two-liquid pool, 2:13510 
(COO-2554-7) 
Fragmentation course of a hot melt in water, described in a 
steam bubble collapse model, 2:13584 
MELTDOWN/AFTER-HEAT REMOVAL 
Post-accident fuel containment in the gas-cooled fast breeder 
reactor, 2:13512 (GA-A-14117) 
MELTDOWN/CONTAINMENT 
Post-accident fuel containment in the gas-cooled fast breeder 
reactor, 2:13512 (GA-A-14117) 
MELTDOWN/HEAT TRANSFER 
Results of out-of-pile experiments to investigate the possibilities 
of cooling a core melt with internal heat production, 2:13591 
MELTDOWN/MATHEMATICAL MODELS 
Safety of fast reactors (LMFBR), 2:13520 (KFK-1275/3) 
MELTDOWN/RADIANT HEAT TRANSFER 
Radiative heat transfer in molten UO, based on the Rosseland 
diffusion method (LMFBR), 2:13657 
MELTDOWN/THERMODYNAMICS 
Technical notes. Basic collapse criteria for boiling reactor-fuel- 
steel mixtures (LMFBR), 2:13659 : 
MELTDOWN/TWO-DIMENSIONAL CALCULATIONS 
Theoretical investigation of the meltdown phase, 2:13516 (IKE- 
K-37) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/RESEARCH PROGRAMS 
IGT capabilities in membrane technology, 2:14304 (NP-21202) 
MERCURY/BIODEGRADATION 
Degradation of hydrocarbons and mixed hydrocarbon substrate 
by microorganisms from Chesapeake Bay, 2:14933 
MERCURY/REMOVAL 
Capsulation of mercury sorption in natural and synthetic media, 
2:14799 
MERCURY/SOLVENT EXTRACTION 
Capsulation of mercury sorption in natural and synthetic media, 
2:14799 
MERCURY 184/ISOMERIC TRANSITIONS 
Behavior of the excited deformed band and search for shape 
isomerism in '™Hg, 2:15258 
MERCURY IODIDES/CRYSTAL GROWTH 
Solution growth of mercuric iodide crystals from 
dimethylsulfoxide-based solvent systems, 2:14264 
MERCURY PLANET 
Venus and Mercury as planets, 2:15067 (N-75-24628) 
MERCURY PLANET/MAGNETOSPHERE 
Magnetosphere of Mercury. Semiannual progress report, Mar- 
Aug 1975, 2:15075 (N-75-31985) 
MESON RESONANCES 
See also RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Observation of a narrow state at 1865 MeV/c? decaying into Kr 
and Kaa produced in e*e~ annihilation (3.90 to 4.60 GeV, 
decay width), 2:15189 (LBL-4883) 
MESON RESONANCES/MASS 
Observation of a narrow state at 1865 MeV/c? decaying into Kz 
and Kaa produced in e*e~ annihilation (3.90 to 4.60 GeV, 
decay width), 2:15189 (LBL-4883) 
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MESON RESONANCES/PARTICLE PRODUCTION 
Limits on production of charmed particles by antiprotons and 
pions, 2:15187 
MESONS 
See also MESON RESONANCES 
PSEUDOSCALAR MESONS 
MESONS/COLOR MODEL 
Collective model of the hadrons (Quantum chromodynamics), 
2:15200 
METAL INDUSTRY/ENERGY CONSERVATION 
The development and testing of a novel high-temperature 
ceramic recuperator, 2:13939 (PB-245059) 
METAL INDUSTRY/REGENERATORS 
The development and testing of a novel high-temperature 
ceramic recuperator, 2:13939 (PB-245059) 
METAL-GAS BATTERIES 
See also NICKEL-HYDROGEN BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/DESIGN 
Design and fabrication of silver-hydrogen cells (20 Ah), 2:13674 
(N-75-33496) 
METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
METALLURGY/MEETINGS 
Proceedings of the 1976 international conference on computer 
simulation for materials applications. Nuclear metallurgy. 
Volume 20, Part 1. Conference held in Gaithersburg, 
Maryland, April 19-21, 1976, 2:14038 
Proceedings of the 1976 international conference on computer 
simulation for materials applications. Nuclear metallurgy. 
Volume 20, Part 2. Conference held in Gaithersburg, 
Maryland, April 19-21, 1976, 2:14042 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
ZINC-MANGANESE BATTERIES 
METAL-METAL OXIDE BATTERIES/ELECTRODES 
Procedure for fabricating electrodes for galvanic elements and 
accumulators using porous frameworks which are made 
surface conductive or designed with conducting inserts 
(Patent), 2:13700 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ELECTRIC 
CONDUCTIVITY 
Lithium sulfuryl chloride battery. Semiannual report, | Dec 
1974-31 May 1975 (Replacing cathode of this primary battery 
renewed cell activity), 2:13681 (AD-A-018852) 
METAL-NONMETAL BATTERIES/PERFORMANCE TESTING 
Lithium sulfuryl chloride battery. Semiannual report, | Dec 
1974-31 May 1975 (Replacing cathode of this primary battery 
renewed cell activity), 2:13681 (AD-A-018852) 
METALS 
See also ALKALI METALS 
LIQUID METALS 
METALS/ATOM COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
METALS/CREEP 
Creep analysis of metallic structures in the presence of thermal 
gradients using newer constitutive relations. Paper No. 76- 
PVP-30, 2:14100 (CONF-760905-14) 
METALS/ECOLOGICAL CONCENTRATION 
NSF-RANN trace contaminants abstracts, 2:14755 (ORNL/EIS- 
100) 
METALS/EMBRITTLEMENT 
Hydrogen embrittlement due to hydrogen-inclusion interactions, 
2:14195 
METALS/IMPURITIES 
Lattice location of impurities in metals and semiconductors, 
2:14534 
METALS/ION COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
METALS/ION IMPLANTATION 
Ion implantation in metals, 2:14535 
METALS/ION MICROSCOPY 
Finite element determination of the operational stress-state of a 
field-ion microscope specimen, 2:14046 
METALS/MACHINING 
Diamond turning large optics, 2:14052 (Y/DA-6742) 
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METALS/PHYSICAL RADIATION EFFECTS 

Temperature controlled ‘void’ formation (LMFBR), 2:13171 
(INIS-mfr3 108/26) 

Use of 57Mn in Moessbauer radiation damage studies, 2:14207 

METALS/PLASTICITY 

Long-range materials research. Semiannual technical report, | 

Jun-31 Dec 1975, 2:14126 (AD-A-022116) 
METALS/RESEARCH PROGRAMS 

Annual technical report on materials research (16th), | July 

1974 to 30 June 1975, 2:14059 (AD-A-019248) 
METALS/RESOURCE CONSERVATION 
Army utilization Sane of metallic materials. Final report, 
2:13941 (AD-A-017792) 
METEORITES/CHEMICAL COMPOSITION 
From the past of meteorites, 2:15081 (N-75-31989) 
METEQRITES/ORIGIN 
From the past of meteorites, 2:15081 (N-75-31989) 
METEORITES/RADIOACTIVITY 

Search for and analysis of radioactive halos in lunar material. 

Final report, 2:15078 (N-76-19025) 
METEOROLOGY/RESEARCH PROGRAMS 

Operations, engineering, and modification rework of the M.LT. 

(Smile) buoy (Meteorology station), 2:14646 (BNL-50547) 
METHANE/AEROSOL MONITORING 

Methane emissions from an advancing coal mine section in the 

Pittsburgh coalbed, 2:12229 (BM-RI-8132) 
METHANE/BIOSYNTHESIS 

Heat treatment of refuse for increasing anaerobic 
biodegradability. Semiannual progress report, | Jan-30 Jun 
1975, 2:12695 (PB-246158) 

METHANE/CHEMICAL REACTION YIELD 

Methane growth in tritium gas exposed to stainless steel, 

2:14336 (UCRL-78162) 
METHANE/COMBUSTION KINETICS 

Hydroxyl radical concentrations in high-intensity continuous 
methane/air combustion, 2:12689 

Prediction of propagating methane-air flames, 2:12690 

METHANE/CONTROL 

Advanced techniques for drilling 1,000-ft. small diameter 
horizontal holes in a coal seam. Volume |. Final report, Jun 
1971-Oct 1972, 2:12258 (PB-249713) 

Advanced techniques for drilling 1 ,000-ft. small diameter 
horizontal holes in a coal seam. Volume 2. Survey system 
design and fabrication. Final report, 2:12259 (PB-249714) 

Problems of safety in coal mines (voprosy bezopasnosti v 
ugolnykh shakhtakh), 2:12277 (PB-249791) 

Selected geologic factors affecting mining of the Pittsburgh 
coalbed. Report of investigations, 1975, 2:12263 (PB-249851) 

METHANE/DIFFUSION 
Effect of coal breakage on methane emission, 2:12301 
METHANE/ELECTRON CAPTURE 

Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 

Hartree-Fock calculations for many configurations of U I, 


2:15145 
METHANE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
METHANE/FLAME PROPAGATION 
Prediction of propagating methane-air flames, 2:12690 
METHANE/FLAMES 
Experimental determination of the quenching distance of 
methanol and iso-octane/methanol blends, 2:12697 
METHANE/HEALTH HAZARDS 
Methane emissions from an advancing coal mine section in the 
Pittsburgh coalbed, 2:12229 (BM-RI-8132) 
METHANE/MONITORING 
Methane emissions from an advancing coal mine section in the 
Pittsburgh coalbed. Report of investigations, 1976, 2:12274 
(PB-253011) 
METHANE/PRODUCTION 
Sulfur problems in the direct catalytic production of methane 
from coal-steam reactions (14 Refs.; catalysts consisting of 
alkate carbonate and Ni methanation catalyst), 2:12178 
METHANE/RECOVERY 
Methane gas content of the Mary Lee group of coalbeds, 
Jefferson, Tuscaloosa, and Walker Counties, Ala. Report of 
investigations, 2:12273 (PB-252325) 
METHANE/SYNTHESIS 
Bio-conversion of water hyacinths into methane gas. Part | 
(Effects of cadmium and nickel pollution), 2:12686 (N-75- 
27564) 
Production of methane using offshore wind energy. Final report, 
2:12877 (PB-252307) 
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Production of methane using offshore wind energy. Executive 
sum . Final report, 2:12878 (PB-252308) 
METHANE/VIBRATI INAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
— _ slow electron energy losses), 2:15142 (TID- 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
METHANOL/CRITICAL TEMPERATURE 
Critical-temperature and coexistence-curve measurements in 
thick films (Cyclohexane-methanol ), 2:14270 
METHANOL/FLAMES 
Experimental determination of the quenching distance of 
methanol and iso-octane/methanol blends, 2:12697 
METHANOL/MARKET 
Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 
METHANOL/SYNTHESIS 
Conversion of solid waste to fuels. Final report, Jul 1973-Jul 
1974, 2:12693 (AD-A-021655) 
Methanol production from coal. Section I, 2:12172 (PB-246201 ) 
METHIONINE/METABOLISM 
Methionine metabolism and ethylene biosynthesis in senescent 
flower tissue of morning-glory, 2:14852 
METHYL IODIDE/ADSORPTION 
New charcoal impregnants for trapping methyl iodide. Part II. 
Applications to a variety of base charcoals (Tests on 
hexamethylenetetramine applied to carbons.derived from 
cocoanut shells, coal, petroleum, and wood), 2:12528 (DP- 
MS-76-20) 
METHYL IODIDE/REMOVAL 
Removal of radioiodine from gas streams by electrolytic 
scrubbing, 2:12507 
Use of chemical equilibrium data to calculate lodox column 
operations, 2:12508 
METHYL PHENOLS 
See CRESOLS 
METHYLAMINE/COMBUSTION KINETICS 
Thermal oxidation of methylamine, 2:14357 
METHYLAMINE/PYROLYSIS 
Thermal pyrolysis of methylamine, 2:14356 
METHYLTETRAH YDROFURAN 
See MTHF 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
METRIC SYSTEM/RECOMMENDATIONS 
Proposal for metric dimensioning of raw stock materials, 
2:14360 (SAND-75-8065 ) 
MEYERS PROCESS/ENVIRONMENTAL EFFECTS 
Evaluation of pollution control in fossil fuel conversion 
processes. Coal treatment: Section 1. Meyers process. Final 
report, 2:12191 (PB-246311) 
MH-1A REACTOR/REACTOR KINETICS 
MH-IA Core 5 assembly, zero power experiment, and core 
physics test report. Final report, 2:13463 (AD-A-020548) 
MHD CHANNELS/MATERIALS 
Refractory materials for coal-fueled MHD power generation. 
Progress report No. 5, | Jan-30 Jun 1974, 2:13875 (PB- 
244815) 
MHD CHANNELS/VOLTAGE DROP 
A computer analysis for the determination of electrode voltage 
losses in magnetohydrodynamic-generator plasmas. Doctoral 
thesis, 2:13876 (AD-A-020081 ) 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/BIBLIOGRAPHIES 
Bibliography of Soviet development in magnetohydrodynamics. 
Report No. 1, Jan-Dec 1975, 2:13869 (AD-A-022473) 
MHD GENERATORS/PLASMA JETS 
Design and function of an automatic pumping system for liquid 
nitrogen (Plasma jet for MHD generator studies), 2:13871 (N- 
76-10337) 
MHD GENERATORS/RESEARCH PROGRAMS 
MHD generator investigations. Annual report, | Jan-31 Dec 
1975 (Self-excited MHD generator and closed-cycle MHD 
generator), 2:13870 (AD-A-023417) 
MHD GENERATORS/TEST FACILITIES 
Design and function of an automatic pumping system for liquid 
nitrogen (Plasma jet for MHD generator studies), 2:13871 (N- 
76-10337) 
MHD POWER PLANTS/FLUE GAS 
Measurement of the reaction rate constants of NO + O yields O, 
and NO + H yields N + OH at 1700 to 2100 K (For 
redicting NO emission levels from proposed combined-cycle 
HD steam power plants), 2:13874 
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MICE/BIOLOGICAL RADIATION EFFECTS 
Contribution of granulocytopenia to endotoxin sensitivity of 
mice irradiated or undergoing graft versus host disease. 
Scientific report, 2:14904 (AD-A-025082) 
MICE/HIBERNATION 
Selection of high temperatures for hibernation by the pocket 
mouse, Perognathus longimembris: ecological advantages and 
energetic co uences, 2:14828 
MICE/METABOLIS 
Selection of high temperatures for hibernation by the pocket 
mouse, Perognathus longimembris: ecological advantages and 
energetic consequences, 2:14828 
MICE/THROMBO IESIS 
Blood platelets and coagulation. Annual progress report, June |, 
1975-May 31, 1976 (Se tracer study of effects of 
thrombopoietin on platelet production in mice and rabbits), 
2:14866 (COO-3014-17) 
MICHIGAN/ENERGY SHORTAGES 
Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 
MICHIGAN/ENERGY SUPPLIES 
Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2:12389 (FEA/G-76/359) 
Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 
MICHIGAN/PETROLEUM 
Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON 
MULTIPLIERS/PERFORMANCE 
Performance studies of prototype microchannel plate 
photomultipliers, 2:14589 (LBL-5520) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
PROTOZOA 


YEASTS 
MICROORGANISMS/BIOCHEMISTRY 


Bacterioneuston and problem of degradation in surface films of 
organic substances released into the sea, 2:14864 
Degradation of hydrocarbons and mixed hydrocarbon substrate 
by microorganisms from Chesapeake Bay, 2:14933 
MICROPROCESSORS/ELECTRONIC CIRCUITS 
Microprocessor-minicomputer combination for simpler, more 
flexible instruments (For few-of-a-kind instrument 
development), 2:15631 (LA-UR-76-2282) 
MICROPROCESSORS/EQUIPMENT INTERFACES 
Microprocessor-minicomputer combination for simpler, more 
flexible instruments (For few-of-a-kind instrument 
development), 2:15631 (LA-UR-76-2282) 
MICROPROCESSORS/PROGRAMMING 
Microprocessor-minicomputer combination for simpler, more 
flexible instruments (For few-oi-a-kind instrument 
development), 2:15631 (LA-UR-76-2282) 
MICROWAVE DISCHARGES 
See HIGH-FREQUENCY DISCHARGES 
MICROWAVE POWER TRANSMISSION/BIBLIOGRAPHIES 
Microwave electric power transmission (a bibliography with 
abstracts). Report for 1964-Jun 1976, 2:12762 (NTIS/PS- 
76/0445) 
MICROWAVE RADIATION/BIOLOGICAL RADIATION 
EFFECTS 
Non-thermal hazards of exposures to radio frequencies fields. 
Microwave studies. Final report, | Mar 1969-30 Nov 1974, 
2:14901 (AD-A-019359) 
Stimulation of the adrenal axis in the microwave exposed rat, 
2:14831 (UR-3055-18) 
MICROWAVE RADIATION/LABORATORY EQUIPMENT 
Microwave exposure facility: multiple animal exposure at equal 
power density. Scientific report, 2:14903 ( AD-A-024939) 
MIDDLE EAST/ECONOMIC DEVELOPMENT 
Oil and development, 2:13827 
MIDDLE EAST/PETROLEUM REFINERIES 
Trends in refinery capacity and utilization, 2:12324 (FEA/G- 
75/710) 
MILITARY EQUIPMENT/BLAST EFFECTS 
A summary of methods for computing the degradation of 
structural elements due to the thermal and thermal-blast 
effects of nuclear weapons, 2:14616 (AD-A-025765) 
MILITARY EQUIPMENT/TEMPERATURE EFFECTS 
A summary of methods for computing the degradation of 
structural elements due to the thermal and thermal-blast 
effects of nuclear weapons, 2:14616 (AD-A-025765) 
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MILITARY PERSONNEL/RADIATION DOSES 
Adjoint Monte Carlo generated radiation response functions for 
the B-1 aircraft. Final report, 2:14882 (AD-A-025756) 
MILKY WAY/CHEMICAL COMPOSITION 
Galactic distribution of molecules (a CO survey), 2:15041 
MILKY WAY/EMISSION SPECTRA 
Spectral and spatial resolution of the 12.8 -~ Ne II emission 
from the galactic center, 2:15032 (N-76-11928) 
MILKY WAY/HELIUM 
Selective absorption by dust in H II regions, 2:15034 
MILKY WAY/STRUCTURAL MODELS 
Galactic gamma-ray observations and galactic structure, 2:15033 
(N-76-12933) 
MILLING MACHINES/DESIGN 
Diamond turning large optics, 2:14052 (Y/DA-6742) 
MINERALS 
See also BENTONITE 
DIAMONDS 
TEKTITES 
MINERALS/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 2:12195 (PB-252256) 
MINERS/SAFETY 
Develop and test canopy air curtain devices. Open file report, 
Jun 1973-Jun 1975, 2:12298 (PB-246041) 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/BACKFILLING 
Electrokinetic densification of hydraulic backfill: a field test. 
Report of investigations, 2:12211 (PB-247224) 
MINES/VENTILATION 
Field testing tracer gas survey techniques to quantify leakage 
ventilation. Final report, 1974-1975 (SF, tracer), 2:12260 
(PB-249734) 
MINING EQUIPMENT/BRAKES 
Automatic brakes for mine-track transportation systems in 
underground coal mines. Final report, 2:12269 (PB-250941 ) 
MINING EQUIPMENT/COST 
Feasibility of using large tractor dozers in the surface mining of 
coal and the reclamation of mined areas. Final report, Oct 
1974-Oct 1975, 2:12225 (AD-A-022852) 
MINING EQUIPMENT/DESIGN 
Design of reusable explosion-proof bulkheads for a crosscut 
refuge chamber. Final report, 2:12271 (PB-251714) 
Standardization of controls for underground electric face 
equipment. Appendix 2. Trolley mine locomotives. Research 
report, 2:12239 (PB-242564) 
MINING EQUIPMENT/ELECTRICAL TESTING 
The feasibility of low current fault detection by differential 
current measurement. Final report, 1973-74 (Trolley lines in 
coal mines), 2:12266 (PB-250599) 
MINING EQUIPMENT/EVALUATION 
Development of a safer, more efficient hydraulic-based 
technique for rapid excavation of coal, rock, and other 
minerals. Final report Jun 73-Mar 1975, 2:12245 (PB- 
245343) 
MINING EQUIPMENT/HAZARDS 
Standardization of controls for underground electric face 
equipment. Final report, 2:12237 (PB-242562) 
MINING EQUIPMENT/NOISE 
Noise control of stoper drills. Final report, Jan 1973-Jan 1975, 
2:12248 (PB-246381) 
MINING EQUIPMENT/OPERATION 
Feasibility of using large tractor dozers in the surface mining of 
coal and the reclamation of mined areas. Final report, Oct 
1974-Oct 1975, 2:12225 (AD-A-022852) 
Standardization of controls for underground electric face 
equipment. Final report, 2:12237 (PB-242562) 
MINING EQUIPMENT/RANKINE CYCLE ENGINES 
Adaptation of a low emission Rankine cycle automotive engine 
to a coal mine face haulage vehicle application, 2:13984 
MINING EQUIPMENT/REMOTE CONTROL 
Data flow requirements for remote supervisory control of 
continuous mining machines. Final report, Jan-Aug 1975, 
2:12257 (PB-249298) 
MINING EQUIPMENT/STANDARDS 
Standardization of controls for underground electric face 
equipment. Appendix |. Remote control continuous miners. 
Research report, 2:12238 (PB-242563) 
MINNESOTA/AIR POLLUTION ABATEMENT 
Implementation plan review for Minnesota as required by the 
Energy Supply and Environmental Coordination Act, 2:14686 
(PB-246367) 
MINNESOTA/ENERGY SHORTAGES 
Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 





MINNESOTA/ENERGY SUPPLIES / 


MINNESOTA/ENERGY SUPPLIES 
Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2;12389 (FEA/G-76/359) 
Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 
MINNESOTA/PETROLEUM 
Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILE SILOS/DESIGN 
Quick egress from deep underground (Patent), 2:14402 
MISSILES/THRUSTERS 
Velocity of bodies powered by diatomic cold-gas thrusters, 
2:14386 
MISSISSIPPI RIVER/THERMAL POLLUTION 
Studies on the tolerance of young of-the-year Mississippi River 
fish to heated waters. Completion report, 2:14932 (PB- 
247094) 
MISSOURI/AIR POLLUTION 
Regional air pollution study point source methodology and 
inventory. Final Report, Feb-Oct 1974, 2:14688 (PB-246638) 
MISSOURI/PETROLEUM DEPOSITS 
""New-oil’’ prices improve prospects for western Missouri 
deposits, 2:12309 
MITOCHONDRIA/BIOCHEMICAL REACTION KINETICS 
Characterization and translation of yeast mitochondrial RNA, 
2:14846 (CONF-760820-4) 
Trypsin-induced ATPase activity in potato mitochondria, 
2:14844 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/RESEARCH PROGRAMS 
Modular integrated utility system (MIUS) program, 2:13723 
MIXED OXIDE FUEL FABRICATION PLANTS/ACCOUNTING 
Material balance accounting and nondestructive assay systems 
for plutonium recycle facilities, 2:12624 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MOESSBAUER EFFECT 
Use of *7Mn in Moessbauer radiation damage studies, 2:14207 
MOISTURE GAGES/PERFORMANCE 
Improved performance criteria for use in nuclear gage 
specifications. Final report (Nuclear moisture-density gages 
for highway compaction control), 2:14573 (PB-248916) 
MOLDAVITES 
See TEKTITES 
MOLECULAR BEAMS/VELOCITY 
Product magnetic deflection slotted disk velocity analysis 
molecular beams kinetics: Li+SnCl,, PCl;, and SF,, 2:15165 
MOLECULAR BIOLOGY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
MOLECULAR BIOLOGY/RESEARCH PROGRAMS 
Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5S195) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/BINDING ENERGY 
Minimum dipole moment required to bind an electron-molecular 
theorists rediscover phenomenon mentioned in Fermi-Teller 
paper on another subject twenty years earlier, 2:15172 
(ORNL/TM-5440) 
MOLECULES/ENERGY LEVELS 
Computerization of spectroscopic constants for selected 
heteronuclear diatomic molecules, 2:14465 (UCRL-52149) 
MOLECULES/EXCITATION 
Relaxation processes in excited molecular systems, 2:14314 
MOLECULES/EXCITED STATES 
Relaxation processes in excited molecular systems, 2:14314 
MOLECULES/RESEARCH PROGRAMS 
Research investigation directed toward extending the useful 
range of the electromagnetic spectrum. Progress report No. 
25, 1 Jul 1974-30 Jun 1975, 2:15129 (AD-A-016105) 
MOLTEN SALT REACTORS/FUEL CYCLE 
Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 
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MOLYBDENUM/CATALYTIC EFFECTS 
ere ere catalysts (Patent; 1-10% of iron group metal, 
5-25% of a Group VI A metal, and 0.1-10% rare earth on a 
refractory support), 2:12328 
MOLYBDENUM/EDGE DISLOCATIONS 
Interaction between interstitial atoms and 1/2 < 111 > (110) 
edge dislocations, and its influence on the Peierls stress, 
2:14078 
Localized electronic states in Mo near a < 100 > edge 
dislocation compared with the perfect lattice, 2:14079 
MOLYBDENUM/ELECTRONIC STRUCTURE 
Localized electronic states in Mo near a < 100 > edge 
dislocation compared with the perfect lattice, 3:14679 
MOLYBDENUM/ION MICROPROBE ANALYSIS 
The atom probe field ion microscope: fundamental principles of 
operation, 2:14060 (AD-A-019424) 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Computing the time dependence of void size distributions during 
irradiation and annealing, 2:14215 
Role of integrated lateral stress in surface deformation of He- 
implanted surfaces, 2:14226 
MOLYBDENUM/SEPARATION PROCESSES 
Chemical isolation of “Sr from proton-irradiated Mo targets 
- (Patent), 2:14343 
MOLYBDENUM/SOLVENT EXTRACTION 
Recovery and separation of molybdenum and rhenium from a 
process solution. Research report, 2:14050 (PB-247791) 
MOLYBDENUM/SURFACE PROPERTIES 
The atom probe field ion microscope: fundamental principles of 
operation, 2:14060 (AD-A-019424) 
MOLYBDENUM/TWINNING 
Computer simulation study of the structure of twin boundaries 
and twinning dislocations in body centred cubic metals, 
2:14075 
MOLYBDENUM 91/ENERGY LEVELS 
Shell-model study of the N=49 isotones, 2:15248 
MOLYBDENUM ALLOYS 
See also INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CRACKS 
Crack growth in Ti-8Al-1Mo-1¥V with real-time and accelerated 
flight by flight loading, 2:14105 (N-75-29092) 
MOLYBDENUM ALLOYS/ELECTRIC CONDUCTIVITY 
Resistivities of Zr/sub x/Nb/sub 1-2x/Mo/sub x/ alloys, 2:14144 
MOLYBDENUM ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energ 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Effect of omega phase on selected properties of beta III titanium 
alloy. Final report, Feb 1971-Nov 1974, 2:14098 (AD-A- 
012701) 

MOLYBDENUM ALLOYS/SUBMERGED ARC WELDING 
Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 

012409) 
MOLYBDENUM ALLOYS/TENSILE PROPERTIES 
Plastic deformation of unaged RMI 38644 (Ti-3.4 Al-8.3 V-5.8 
Cr-3.9 Zr-4.2 Mo), 2:14118 
MOLYBDENUM BASE ALLOYS/CHARGE EXCHANGE 
Charge transfer: an alternative to describe the superconducting 
properties of the A-15 structure, 2:14135 
MOLYBDENUM BASE ALLOYS/DISLOCATIONS 
Effect of alloying on dislocation core structure in the Zr-Nb-Mo- 
Re system as determined by discrete lattice modeling, 2:14072 
MOLYBDENUM CARBIDES/SUPERCONDUCTIVITY 
Preparation and superconducting properties of MoN and MoC 
wires, 2:14243 
MOLYBDENUM COMPOUNDS/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
MOLYBDENUM COMPOUNDS/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
MOLYBDENUM FLUORIDES/ATOM-MOLECULE 
COLLISIONS 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
MOLYBDENUM FLUORIDES/IONIZATION 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
MOLYBDENUM NITRIDES/SUPERCONDUCTIVITY 
Preparation and superconducting properties of MoN and MoC 
wires, 2:14243 





MAR. 31, 1977 


MOLYBDENUM SILICIDES/CORROSION 
Hot corrosion in burner gas at 1200°C, 2:14193 (N-75-29245) 
MOLYBDENUM SULFIDES/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
MOLYBDENUM SULFIDES/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
MONITORING 
See also RADIATION MONITORING 
MONITORING/REGULATIONS 
Evaluation of the proposed ambient air monitoring equivalent 
and reference methods. Environmental monitoring series, 
2:14675 (PB-245185) 
MONITORING/STANDARDS 
Evaluation of the proposed ambient air monitoring equivalent 
and reference methods. Environmental monitoring series, 
2:14675 (PB-245185) 
MONITORING NETWORK 
See MONITORING 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA 
Northern Great Plains Resource Program: Socio-Economic and 
Cultural Aspects Work Group report, 2:12218 (PB-243156) 
MONTANA/AIR QUALITY 
Northern Great Plains Resource Program: Atmospheric Aspects 
Work Group report, 2:14670 (PB-243149) 
MONTANA/COAL LIQUEFACTION PLANTS 
Potential for producing and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-2080(RAP-4)) 
MONTANA/ENERGY SHORTAGES 
Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 
MONTANA/ENERGY SOURCES 
First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 
MONTANA/ENERGY SUPPLIES : 
Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2:12389 (FEA/G-76/359) 
Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 
MONTANA/GEOLOGICAL SURVEYS 
Corwin Springs Known Geothermal Resources Area, Park 
County, Montana (General geologic description), 2:12833 
(USGS-OFR-76-293) 
MONTANA/GEOTHERMAL FIELDS 
Corwin Springs Known Geothermal Resources Area, Park 
County, Montana (General geologic description), 2:12833 
(USGS-OFR-76-293) 
MONTANA/GEOTHERMAL SYSTEMS 
Chemical characteristics of the major thermal springs of 
Montana, 2:12851 (USGS-OFR-76-480) 
MONTANA/HOT SPRINGS 
Biogeochemistry and bacteriology of ferrous iron oxidation in 
geothermal habitats, 2:12852 
MONTANA/LAND RECLAMATION 
Rehabilitation potentials and limitations of surface-mined land in 
the Northern Great Plains. General technical report, 2:12219 
(PB-244846) 
MONTANA/PETROLEUM 
Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 
MONTANA/THERMAL SPRINGS 
Chemical characteristics of the major thermal springs of 
Montana, 2:12851 (USGS-OFR-76-480) 
MONTANA/WATER RESOURCES 
Northern Great Plains Resource Program: Water Work Group 
report, 2:12215 (PB-243150) 
MONTANA/WATER RIGHTS 
Declaration of Indian rights to the natural resources in the 
Northern Great Plains, 2:12302 (PB-244845) 
MOON/IONOSPHERE 
Studies in matter antimatter separation and in the origin of lunar 
magnetism. Annual progress report, | Sep 1974-31 Aug 1975, 
2:15074 (N-75-31984) 
MOON/MAGNETIC FIELDS 
Studies in matter antimatter separation and in the origin of lunar 
magnetism. Annual progress report, | Sep 1974-31 Aug 1975, 
2:15074 (N-75-31984) 
MOON/PLASMAPAUSE 
The guiding center in a cell method in the three-dimensional 
problem on the interaction of the solar wind plasma with the 


MUTAGENESIS/BIBLIOGRAPHIES / 


conducting model of the Moon (numerical experiment), 
2:15023 (N-75-25801) 
MOORINGS/PERFORMANCE TESTING 

High seas oil containment barrier mooring system. Final report, 
2:12371 (AD-A-020980) 

MOS TRANSISTORS/PERFORMANCE TESTING 

Testing and characterization of radiation hardened C-MOS 
devices. Progress report, fiscal year 1974, 2:14576 (AD-A- 
019189) 

MOS TRANSISTORS/RADIATION HARDENING 

Complementary metal oxide semiconductor hardened functions 
and radiation failure criteria. Final report, | Aug 1973-15 Nov 
1974, 2:14582 (AD-A-020752) 

MOTOR VEHICLE ACCIDENTS/FORECASTING 

Analysis of the future effects of fuel shortage and increased 
small car usage upon traffic deaths and injuries. Final report, 
Jun 1974-Dec 1975, 2:14002 (PB-251892) 

Analysis of the future effects of fuel shortage and increased 
small car usage upon traffic deaths and injuries. Executive 
summary. Final report, Jun 1974-Dec 1975, 2:14003 (PB- 
251893) 

MR-2 MOSCOW REACTOR 
See RPT REACTOR 
MT BAKER/FUMAROLIC FLUIDS 

New fumarolic activity on Mt. Baker: observations during April 

through July 1975, 2:14954 
MT BAKER/INFRARED SURVEYS 
New fumarolic activity on Mt. Baker: observations during April 
through July 1975, 2:14954 
MTHF 
( Methyltetrahydrofuran. ) 
MTHF/CHEMICAL RADIATION EFFECTS 

Reaction intermediates produced in 2- 
methyltetrahydrothiophene and its solutions in 2- 
methyltetrahydrofuran by y radiolysis and photolysis at 77 K, 
2:14329 

MUF 
See MATERIAL UNACCOUNTED FOR 
MULE DEER 
See DEER 
MULTIPARTICLE SPECTROMETERS/DRIFT CHAMBERS 
Charged particle detector system for the MPS and ISABELLE 
spectrometers, 2:14568 (BNL-21898) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 

Special-geometry proportional counters and techniques for 
detection of low-levels of x rays and beta particles. 
Semiannual progress report, | Aug 1975-1 Feb 1976, 2:14557 
(N-76-18410) 

MUNICIPAL WASTES/COMBUSTION 

Sludge drying and incineration, 2:13950 

MUNICIPAL WASTES/ENERGY SUPPLIES 

Solid waste as an energy source for the Northeast, 2:13865 
(BNL-50559) 

MUNICIPAL WASTES/MATERIALS RECOVERY 

Characterization of high temperature incinerator slags, 2:13948 
(PB-246985) 

MUNICIPAL WASTES/RECYCLING 

Base line forecasts of resource recovery, 1972 to 1990. Final 
report, 2:14525 (PB-245924) 

MUNICIPAL WASTES/WASTE DISPOSAL 

Sludge drying and incineration, 2:13950 

MUNICIPAL WASTES/WASTE MANAGEMENT 

Characterization of high temperature incinerator slags, 2:13948 
(PB-246985) 

MUNICIPAL WASTES/WASTE PROCESSING 

Fuels from municipal refuse for utilities: technology assessment. 
Final report, 2:12700 (PB-242413) 

MUON PAIRS/PAIR PRODUCTION 

Production of massive muon pairs by 300- and 400-GeV 

protons, 2:15188 
MUONIC ATOMS/X-RAY SPECTRA 

Intensity of mesic x-ray transitions in lead, thorium, and 

uranium, 2:15146 
MUONS/PARTICLE PRODUCTION 

Polarization of prompt muons produced at P/sub t/=2.15 GeV/c 

by 400-GeV proton interactions, 2:15186 
MUSCLES 


See also MYOCARDIUM 
MUSCLES/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
MUTAGENESIS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 





MUTAGENESIS/BIBLIOGRAPHIES / 


MUTAGENESIS/BIBLIOGRAPHIES 
Chemical mutagenesis in plants and mutagenicity of plant 
related compounds (Bibliography), 2:14934 (ORNL/EMIC-7) 
MUTAGENS/BIOLOGICAL EFFECTS 
Variability for components of yield induced in soybeans by seed 
treatment with gamma radiation, fission neutrons, and 
ethylmethane sulfonate, 2:14878 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 
Biology Division annual progress report for period ending June 
30, 1976, 2:14907 (ORNL-5195) 
Heterozygous effects of irradiated chromosomes on viability in 
Drosophila melanogaster (X radiation), 2:14918 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
MYLAR/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
MYOCARDIAL INFARCTION/DIAGNOSIS 
Quantifying the size of ischemic, infarcted and/or scarred 
myocardium-methods suitable for use in living man. 
identification of regional myocardial perfusion defects by 
radioisotope scintiscanning. Report for Jul 1971-Jun 1975, 
2:14858 (PB-245838) 
MYOCARDIUM/SCINTISCANNING 
Quantifying the size of ischemic, infarcted and/or scarred 
myocardium-methods suitable for use in living man. 
identification of regional myocardial perfusion defects by 
radioisotope scintiscanning. Report for Jul 1971-Jun 1975, 
2:14858 (PB-245838) 
MZFR REACTOR/PLUTONIUM RECYCLE 
Pu recycling in KWU light-water reactors. Experience and 
perspectives, 2:13007 


NAPHTHALENE/EXCITATION 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
NAPHTHALENE/FLUORESCENCE 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
NAPHTHALENE/RADIOLYSIS 
Gas phase pulse radiolysis studies of excited states, 2:14327 
NAPHTHALENE/TRAPS 
Pressure tuning of the fluorescence spectra due to deep traps in 
anthracene and naphthalene crystals, 2:14317 
NARORA-I REACTOR/CALANDRIAS 
Calandria vessel loading due to a pressure tube rupture in heavy 
water reactors, 2:13146 (INIS-mf-3 108/43) 
Design of calandria-end shield support diaphragm of Narora 
Atomic Power Project, 2:13139 (INIS-mf-3 108/27) 
NARORA-1 REACTOR/CONTAINMENT BUILDINGS 
General aspects of slip from technique in the construction of 
containment structure of the Narora Atomic Power Station, 
2:13132 (INIS-mf-3 108/13) 
Proposed shake table studies for NAPP containment, 2:13142 
(INIS-mf-3 108/37) 
Salient design features of secondary containment structure of 
Narora Atomic Power Project, 2:13133 (INIS-mf-3 108/14) 
Studies for reactor containment at Narora, 2:13135 (INIS-mf- 
3108/16) . 
NARORA-1 REACTOR/FUEL PLATES 
Deflection of plate type fuel elements subjected to parallel 
coolant flow, 2:13131 (INIS-mf-3108/9) 
NARORA-1 REACTOR/LOSS OF COOLANT 
Analysis of pipe whipping consequent to loss of coolant 
accident, 2:13518 (INIS-mf-3 108/44) 
NARORA-1 REACTOR/PRESSURE VESSELS 
Design and analysis of reactor headers for Narora Atomic Power 
Project, 2:13128 (INIS-mf-3108/2) 
NARORA-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Flexibility analysis of main primary heat transport system : 
Narora Atomic Power Project, 2:13127 (INIS-mf-3108/1) 
NARORA-2 REACTOR/CALANDRIAS 
Calandria vessel loading due to a pressure tube rupture in heavy 
water reactors, 2:13146 (INIS-mf-3 108/43) 
Design of calandria-end shield support diaphragm of Narora 
Atomic Power Project, 2:13139 (INIS-mf-3 108/27) 
NARORA-2 REACTOR/CONTAINMENT BUILDINGS 
General aspects of slip from technique in the construction of 
containment structure of the Narora Atomic Power Station, 
2:13132 (INIS-mf-3 108/13) 
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Pro shake table studies for NAPP containment, 2:13142 
(INIS-mf-3 108/37) 

Salient design features of secondary containment structure of 
Narora Atomic Power Project, 2:13133 (INIS-mf-3 108/14) 

a er reactor containment at Narora, 2:13135 (INIS-mf- 

) 
NARORA-2 REACTOR/FUEL PLATES 

Deflection of plate type fuel elements subjected to parallel 
coolant flow, 2:13131 (INIS-mf-3108/9) 

NARORA-2 REACTOR/LOSS OF COOLANT 

Analysis of pipe whipping consequent to loss of coolant 

accident, 2:13518 (INIS-mf-3 108/44) 
NARORA-2 REACTOR/PRESSURE VESSELS 

Design and analysis of reactor headers for Narora Atomic Power 
Project, 2:13128 (INIS-mf-3108/2) 

NARORA-2 REACTOR/PRIMARY COOLANT CIRCUITS 

Flexibility analysis of main primary heat transport system : 
Narora Atomic Power Project, 2:13127 (INIS-mf-3108/1) 

NASA 
( National Aer tics and Space Administration.) 
NASA/WIND TURBINES 
Large experimental wind turbines: where we are now, 2:13866 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL DEFENSE/ENERGY POLICY 

Impact of the energy crisis on US national security interests. 
Studerit essay, 2:13704 (AD-A-024945) 

NATIONAL SCIENCE FOUNDATION/RECOMMENDATIONS 

RANN utilization experience. Case study No. 12. Outer 
continental shelf oil and gas, 2:12316 (PB-247256) 

NATIONAL SCIENCE FOUNDATION/RESEARCH PROGRAMS 

RANN utilization experience: final report to the National 
Science Foundation (with appendices) includes summary. 
Report for 11 Dec 1974-16 Jun 1975, 2:15643 (PB-247243) 

NATIONAL SCIENCE FOUNDATION/TECHNOLOGY 

TRANSFER 

RANN utilization experience. Case study No. 15. New 
techniques for gasifying coal, 2:12173 (PB-247259) 

NATO 
(North Atlantic Treaty Organization.) 
NATO/ENERGY DEMAND 

Summary of NATO synthetic fuel alternatives. Point paper, 

2:13818 (AD-A-022081) 
NATO/ENERGY SOURCES 

Summary of NATO synthetic fuel alternatives. Point paper, 

2:13818 (AD-A-022081) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. Third 
Quarter, 1975, 2:15644 (PB-242760-03/SL) 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. 
Fourth quarter 1975 , 2:15645 (PB-242760-04/SL) 

NATURAL GAS/CONSUMPTION RATES 
1975 survey of energy use in Wisconsin, 2:13795 (IES-65) 
NATURAL GAS/DEMAND FACTORS 

A user’s guide to the MIT natural gas model, 2:12410 (PB- 
242720) 

Experience with parameter identification for socioeconomic 
models, 2:13732 (SAND-76-5651) 

Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 

NATURAL GAS/ENVIRONMENTAL EFFECTS 

Potential for conversion to coal as a fuel by major fuel users in 
the Pennsylvania counties of Bucks, Chester, Delaware, 
Montgomery, and Philadelphia. Final report, 2:12221 (PB- 
244946) 

NATURAL GAS/EXPLOSIVE STIMULATION 

Structural response and environmental impact evaluation 
supplemental investigation. Phase I (Irrigation systems and 
fachities), 2:14614 (TID-27207 ) 

NATURAL GAS/FORECASTING 

Oil and gas resources, reserves, and productive capacities. 
Volume I. Final report, 2:12307 (PB-246354) 

Oil and gas resources, reserves, and productive capacities. 
Volume II. Final report, 2:12308 (PB-246355) 

NATURAL GAS/MARKET 

Main line natural gas sales to industrial users. Information 

circular, 2:12411 (PB-249880) 
NATURAL GAS/OFFSHORE DRILLING 

— impact complicates coastal management problem, 

2:13752 
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NATURAL GAS/PRODUCTION 

Exploration, development, and production of Naval Petroleum 

Reserve Number 4, 2:13825 (FEA/S-76-330) 
NATURAL GAS/PURIFICATION 

Purification of natural gas by liquid/liquid extraction with a 
polar solvent (Patent; removal of CO,, H,S, water vapor, No, 
and He), 2:12407 

NATURAL GAS/REGULATIONS 

1975 Federal Power Commission annual report, 2:13840 

The integration of energy policy models. Interim report, 2:13810 
(PB-246984) 

NATURAL GAS/RESERVES 

Exploration, development, and production of Naval Petroleum 

Reserve Number 4, 2:13825 (FEA/S-76-330) 
NATURAL GAS/SAFETY 
Study of the properties of numerous odorants and assessment of 
their effectiveness in various environmental conditions to alert 
le td the presence of natural gas. Final report, 2:12409 
(PB-249528) 
NATURAL GAS/UNDERGROUND STORAGE 

Underground storage of natural gas by interstate pipeline 
companies, calendar year 1974. Winter 1974-1975, 2:12414 
(PB-245749) 

NATURAL GAS DEPOSITS 
Outlook for fuel reserves, 2:13803 
NATURAL GAS DEPOSITS/EXPLOITATION 

RANN utilization experience. Case study No. 12. Outer 

continental shelf oil and gas, 2:12316 (PB-247256) 
NATURAL GAS DEPOSITS/EXPLORATION 

Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 

Summary of petroleum potential, environmental geology, and 
the technology, time frame, and infrastructure for exploration 
and development of the western Gulf of Alaska, 2:12311 
(USGS-OFR-76-325 ) 

NATURAL GAS DEPOSITS/EXPLOSIVE STIMULATION 

Economic and ecologic comparison of the nuclear stimulation of 
natural gas fields with retorting of oil shale. Final report, 
2:12412 (AD-B-006746) 

NATURAL GAS DEPOSITS/SEISMIC SURVEYS 

V/sub p//V/sub s/: a potential hydrocarbon indicator 
(Incorporation of P wave data to detect zones of gas 
saturation), 2:12406 

NATURAL GAS FIELDS/LEAKS 
Oil and gas seeps in Alaska, 2:12379 (BM-IC-8122) 
NATURAL GAS INDUSTRY/AIR POLLUTION 

Atmospheric pollution potential from fossil-fuel resource 
extraction, on-site processing, and transportation. Final report, 
Jan-Dec 1975, 2:12222 (PB-252649) 

NATURAL GAS INDUSTRY/RESEARCH PROGRAMS 

Assessment of private sector funding of energy R and D. Final 
report, 2:13760 (PB-249136) 

NATURAL GAS PROCESSING PLANTS/ENVIRONMENTAL 

EFFECTS 

Environmental problem definition for petroleum refineries, 
synthetic natural gas plants, and liquefied natural gas plants. 
Final report, Jan-Oct 1975, 2:12386 (PB-252245) 

NATURAL GAS WELLS/HYDRAULIC FRACTURING 

Massive hydraulic fracture mapping and characterization 
program. Third quarterly report, February 1976-April 1976, 
2:12319 (SAND-76-0317) 

NATURAL GAS WELLS/WELL LOGGING 
Well logging manual. Final report, 2:12310 (PB-247641) 
NBSR REACTOR/REACTOR OPERATION 

NBS reactor: summary of activities, July 1974 to June 1975, 

2:13472 (PB-248982) 
NCRP 

See US NCRP 
NEBRASKA 

Northern Great Plains Resource Program: Socio-Economic and 
Cultural Aspects Work Group report, 2:12218 (PB-243156) 

NEBRASKA/AIR QUALITY 

Northern Great Plains Resource Program: Atmospheric Aspects 

Work Group report, 2:14670 (PB-243149) 
NEBRASKA/WATER RIGHTS 
Declaration of Indian rights to the natural resources in the 
Northern Great Plains, 2:12302 (PB-244845) 
NEBULAE 
See also PLANETARY NEBULAE 
NEBULAE/H2 REGIONS 
M 17, 2:15051 
NEBULAE/INFRARED SPECTRA 

Far infrared spectroscopy of the Orion Nebula, 2:15027 (N-75- 

22221) 


NETHERLANDS/PETROLEUM REFINERIES / 


NEBULAE/LUMINOSITY 
Optical studies of galactic nebulae and of their exciting stars: the 
role of dust on the radius of the ionized hydrogen sphere, 
2:15035 
NEBULAE/LYMAN LINES 
Optical studies of galactic nebulae and of their exciting stars: the 
role of dust on the radius of the ionized hydrogen sphere, 
2:15035 
NEBULAE/RADIOWAVE RADIATION 
New radio map of the core of Orion A, 2:15050 
NEODYMIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
NEODYMIUM 150/NEON 20 REACTIONS 
Gamma-ray multiplicities in evaporation residues formed in 
bombardments of '°Nd by *Ne, 2:15263 
NEODYMIUM COMPOUNDS/LATTICE VIBRATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603 ) 
NEODYMIUM COMPOUNDS/LIGHT SCATTERING 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
NEODYMIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
NEODYMIUM LASERS/DESIGN 
High power Nd: YAG mini-FPL. Final report, Apr 1972-Oct 
1973, 2:14410 (AD-A-012579) 
Multiple pulse laser. Final report, Apr 1972-Jul 1974, 2:14417 
(AD-A-016499 ) 
NEON/ATOM-ATOM COLLISIONS ‘ 
X-ray spectra from neon atoms implanted in solid targets, 
2:15164 
NEON/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
NEON/ENERGY LEVELS 
Many-electron effects in photoelectron spectroscopy (Deviations 
from Koopman’s one-electron model, satellite structure, 
configuration interaction, mechanisms), 2:15140 (LBL-5167) 
NEON/ION-ATOM COLLISIONS 
Excitation functions of the autoionization states 2s2p*3s ('S) and 
2s2p*3s (3S) of Ne atoms colliding slowly with Na* ions, 
2:15157 
NEON/PHOTOELECTRON SPECTROSCOPY 
Many-electron effects in photoelectron spectroscopy (Deviations 
from Koopman’s one-electron model, satellite structure, 
configuration interaction, mechanisms), 2:15140 (LBL-5167) 
NEON 20/HIGH SPIN STATES 
Alpha transfer reaction '*O('‘N, '°B)*°Ne and high-spin states in 
e, 2:15236 
NEON 20 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Gamma-ray multiplicities in evaporation residues formed in 
bombardments of '°Nd by Ne, 2:15263 
NEON 20 REACTIONS/FUSION REACTIONS 
Gamma-ray multiplicities in evaporation residues formed in 
bombardments of '°Nd by *Ne, 2:15263 
NEON 20 REACTIONS/INCLUSIVE INTERACTIONS 
Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions, 2:15270 
NEON IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions, 2:15162 
NEOPLASMS 
See also SARCOMAS 
NEOPLASMS/RADIOINDUCTION 
Carcinogenesis by ionizing radiation and lessons for other 
llutants, 2:14897 
Influence of dose and dose rate on the incidence of neoplastic 
disease in RFM mice after neutron irradiation, 2:14915 
NEPTUNE PLANET/RADIOWAVE RADIATION 
On the detection of magnetospheric radio bursts from Uranus 
and Neptune. Technical report (Possibility of detection), 
2:15063 (AD-A-020368) 
NEPTUNIUM/SEPARATION PROCESSES 
Partitioning of actinide elements from high-level waste using 
laser photochemical methods, 2:12525 (BNL-21456) 
NEPTUNIUM ALLOYS/ANTIFERROMAGNETISM 
Itinerant f-electron antiferromagnetism in NpSng, 2:14088 
NERVE CELLS/RADIOSENSITIVITY 
Mitotic effects of monochromatic ultraviolet radiation at 225, 
265, and 280 nm on eleven stages of the cell cycle of the 
rasshopper neuroblast in culture. I. Overall retardation from 
the stage irradiated to nuclear membrane breakdown, 2:14919 
Mitotic effects of monochromatic ultraviolet radiation at 225, 
265, and 280 nm on eleven stages of the cell cycle of the 
grasshopper neuroblast in culture. Il. Changes in progression 
rate and cell sequence between the stage irradiated and 
nuclear membrane breakdown, 2:1492 








NETHERLANDS/PETROLEUM REFINERIES / 


NETHERLANDS/PETROLEUM REFINERIES 
het refinery capacity and utilization, 2:12324 (FEA/G- 
) 
NEURONS 
See NERVE CELLS 
NEUROSPORA/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
NEUTRAL ATOM BEAM INJECTION 
Monte Carlo studies of mirror fusion reactor neutral beam 
injection, 2:15352 (LA-UR-76-2168) 
PLT and TFTR neutral beam systems, 2:15591 (CONF-760935- 


31) 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
— of the reaction vp yields vp, 2:15185 (COO-1195- 
) 
NEUTRINOS 
See also SOLAR NEUTRINOS 
NEUTRINOS/SCATTERING AMPLITUDES 
Properties of scattering amplitudes at very high energies. Final 
peg report, | Jun 1974-1 Jun 1975, 2:15222 (N-75- 


) 
NEUTRON ABSORBERS 
Nuclear reactor (Patent), 2:13421 
NEUTRON ABSORBERS/CHEMICAL PREPARATION 
Manufacture of coated boron-carbon particles for use as 
absorbers for the THTR, 2:14233 
NEUTRON ABSORBERS/THERMODYNAMIC PROPERTIES 
Thermal conductivity and thermal behaviour of absorber 
materials for fast breeders, 2:13207 
NEUTRON BEAMS/BEAM PRODUCTION 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
NEUTRON DETECTORS/CONFIGURATION 
A preliminary idealized network of neutron monitors for the 
pee Rd solar modulation. Interim report, 2:14567 (AD-A- 
7) 
NEUTRON DIFFUSION EQUATION/NUMERICAL SOLUTION 
Approximative solution for discretized diffusion problems by a 
coarse-mesh method, 2:15297 
Technical notes. Numerical method for solving the integral 
equation of neutron transport: III, 2:13298 
The AGA-sweep iterative methods and their application in the 
HEXAGA-II programme for solving the two-dimensional 
multi-group neutron diffusion equation for a uniform 
triangular mesh, 2:13290 
NEUTRON DIFFUSION EQUATION/SPHERICAL HARMONICS 
METHOD 
Technical notes. Spherical harmonics approximations of neutron 
transport, 2:13297 
NEUTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report, 2:15300 (AD-A-019120) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY/PHOTOGRAPHIC FILM 
D RS 
Neutron radiography with a nitrocellulose film camera for fuel 
element testing, 2:13405 
NEUTRON REACTIONS/CAPTURE 
KeV neutron capture cross sections of “Ba and Ba, 2:15257 
Nuclear spectroscopy of '°Os, 2:15261 
Unresolved resonance my iszie obtained from polarization 
measurements on *°U, 2:15272 (LA-UR-76-1318) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Differential elastic and inelastic scattering of 9- to 15-MeV 
neutrons from carbon, 2:15228 
Elastic neutron scattering from distributed fusion neutrons, 
deuterium, tritium, and lithium, 2:15227 (LA-6537-MS) 
NEUTRON REACTIONS/FISSION 
Unresolved resonance Paiste obtained from polarization 
measurements on **5 §272 (LA-UR-76-1318) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Differential elastic and inelastic scattering of 9- to 15-MeV 
neutrons from carbon, 2:15228 
Technical notes. Measurement of cross sections for the ’Li(n, 
n'y)’Li reaction from 0.57 to 4 MeV, 2:15234 
NE ON REACTIONS/MULTIPLE PRODUCTION 
Search for anomalous multiphoton production at 100-300 GeV, 
2:15178 
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NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

ENDF/B-IV representation of the **U total neutron cross 
section in the resolved resonance energy region, 2:15271 

Measurement of the neutron total cross section of sodium from 
32 keV to 37 MeV, 2:15237 (ORNL/TM-5614) 

Measurement of the neutron total cross section of silicon from 5 
eV to 730 keV, 2:15238 (ORNL/TM-5618) 

NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Jet experiments for the intense neutron source, 2:15619 (LA- 
UR-76-2074) 

NEUTRON SOURCES/CALIBRATION 

Equipment and techniques for remote fabrication and calibration 
of physically small, high intensity **Cf neutron sources, 
2:12646 (CONF-761 101-9) 

NEUTRON SOURCES/FABRICATION 

Equipment and techniques for remote fabrication and calibration 
of physically small, high intensity **Cf neutron sources, 
2:12646 (CONF-761 101-9) 

NEUTRON SOURCES/PERFORMANCE TESTING 

Integrity of **Cf neutron sources after long-term service in 
normal and elevated temperature environments, 2:12644 (DP- 
MS-75-90) 

NEUTRON SPECTRA/COMPUTER CALCULATIONS 

Modified Monte Carlo program for SAND-II with solution 
weighting and error analysis, 2:13275 (HEDL-TME-76-60) 

NEUTRON SPECTRA/SPECTRA UNFOLDING 
Modification of an interative code for unfolding neutron spectra 
from multisphere data, 2:15296 (HASL-311) 
NEUTRON STARS/STAR ACCRETION 
Why are there so few x-ray stars , 2:15001 (N-75-29971) 
NEUTRON TRANSPORT/NUCLEAR REACTIONS 

Frequency of occurrence of various nuclear reactions when fast 
neutrons Pap Pe MeV) pass through 
tissue-equivalent material, 2:15302 

NEUTRON TRANSPORT THEORY/COMPUTER CODES 

ETOP 14, a FORTRAN code to process ENDF/B data into the 

68-group PHROG library format, 2:15295 (ANCR-1322) 
NEUTRON-GAMMA LOGGING/EQUIPMENT 

Combination of epithermal and inelastic neutron scattering 

methods to locate coal and oil-shale zones (Patent), 2:14598 
NEUTRONS 

See also FAST NEUTRONS 
NEUTRONS/CARCINOGENESIS 

Influence of dose and dose rate on the incidence of neoplastic 

disease in RFM mice after neutron irradiation, 2:14915 
NEUTRONS/ELASTIC SCATTERING 
Magnetic scattering of neutrons by atoms, 2:15298 
NEUTRONS/FLUX DENSITY 

Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume I. Assumptions, calculations, and 
results. Final report, 2:15284 (AD-A-019691) 

NEUTRONS/TRANSMISSION 

Application of space-angle synthesis to two-dimensional neutral- 
particle transport problems of weapon physics. Final report, 
2:15285 (AD-A-020475) 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

NEVADA/GEOTHERMAL EXPLORATION 

Audio-magnetotelluric data log, station location map, and 
telluric profile data for the Elko Hot Springs Known 
Geothermal Resource Area (KGRA), Nevada, 2:12837 
(USGS-OFR-76-152) 

Audio-magnetotelluric data log, apparent resistivity maps and 
station location map for the Darrough Known Geothermal 
Resource Area (KGRA), Nevada, 2:12839 (USGS-OFR-76- 
285) 

Magnetotelluric study of the Stillwater-Soda Lakes, Nevada 
Geothermal Area, 2:12835 (USGS-OFR-76-80) 

Magnetotelluric soundings in the Darrough Hot Springs area, 
Nevada, 2:12841 (USGS-OFR-76-288 ) 

Principal facts for gravity stations in the Elko Hot Springs 
Known Geothermal Resource Area (KGRA), Nevada, 2:12836 
(USGS-OFR-76-151) 

Principal facts for gravity stations in the Darrough Known 
Geothermal Resource Area (KGRA), Nevada, 2:12842 
(USGS-OFR-76-289) 

NEVADA/GEOTHERMAL FIELDS 

Audio-magnetotelluric data log and station location map for the 
Dixie Valley Known Geothermal Resource Area (KGRA) 
Nevada, 2: 2843 (USGS-OFR-76-292) 

Audio-magnetotelluric data log, station location map, and 
telluric profile data for the Elko Hot Springs Known 
Geothermal Resource Area (KGRA), Nevada, 2:12837 
(USGS-OFR-76-152) 
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Audio-magnetotelluric data log, apparent resistivity maps and 
station location map for the Darrough Known Geothermal 
Resource Area (KGRA), Nevada, 2:12839 (USGS-OFR-76- 
285) 

Magnetotelluric study of the Stillwater-Soda Lakes, Nevada 
Geothermal Area, 2:12835 (USGS-OFR-76-80) 

Magnetotelluric soundings in the Darrough Hot Springs area, 
Nevada, 2:12841 (USGS-OFR-76-288 ) 

Principal facts for gravity stations in the Elko Hot Springs 
Known Geothermal Resource Area (KGRA), Nevada, 2:12836 
(USGS-OFR-76-151) 

Principal facts for gravity stations in the Darrough Known 
Geothermal Resource Area (KGRA), Nevada, 2:12842 
(USGS-OFR-76-289) 

NEVADA/GEOTHERMAL RESOURCES 

Evaluation of geothermal activity in the Truckee Meadows, 

Washoe County, Nevada, 2:12824 (PB-247297) 
NEVADA/GRAVITY SURVEYS 

Principal facts for gravity stations in the Elko Hot Springs 
Known Geothermal Resource Area (KGRA), Nevada, 2:12836 
(USGS-OFR-76-151) 

Principal facts for gravity stations in the Darrough Known 
Geothermal Resource Area (KGRA), Nevada, 2:12842 
(USGS-OFR-76-289) 

NEVADA/MAGNETOTELLURIC SURVEYS 

Audio-magnetotelluric data log and station location map for the 
Dixie Valley Known Geothermal Resource Area (KGRA) 
Nevada, 2:12843 (USGS-OFR-76-292) 

Audio-magnetotelluric data log, station location map, and 
telluric profile data for the Elko Hot Springs Known 
Geothermal Resource Area (KGRA), Nevada, 2:12837 
(USGS-OFR-76-152) 

Audio-magnetotelluric data log, apparent resistivity maps and 
station location. map for the Darrough Known Geothermal 
Resource Area (KGRA), Nevada, 2:12839 (USGS-OFR-76- 
285) 

Magnetotelluric study of the Stillwater-Soda Lakes, Nevada 
Geothermal Area, 2:12835 (USGS-OFR-76-80) 

Telluric profiles across the Darrough Known Geothermal 
Resource Area, Nevada, 2:12840 (USGS-OFR-76-286) 

NEVADA TEST SITE/ECOLOGY 

Vascular plants of the Nevada Test Site and Central-Southern 
Nevada: ecologic and geographic distributions, 2:14745 (TID- 
26881) 

NEVADA TEST SITE/GEOLOGY 

Determination of in situ stress in U12t.02 SRI Alcove, Aqueduct 

Mesa, Nevada Test Site, 2:14951 (USGS-474-236) 
NEVADA TEST SITE/GEOPHYSICAL SURVEYS 

Subsurface geology of the Lawrence Livermore Laboratory 
portion of Area 4 at the Nevada Test Site, 2:14770 (UCRL- 
52061) 

NEVADA TEST SITE/LAND USE 

Subsurface geology of the Lawrence Livermore Laboratory 
portion of Area 4 at the Nevada Test Site, 2:14770 (UCRL- 
52061 ) 

NEVADA TEST SITE/PLANTS 

Vascular plants of the Nevada Test Site and Central-Southern 
Nevada: ecologic and geographic distributions, 2:14745 (TID- 
26881) 

NEVADA TEST SITE/STRATIGRAPHY 
Subsurface geology of the Lawrence Livermore Laboratory 
= of Area 4 at the Nevada Test Site, 2:14770 (UCRL- 
061) 
NEW JERSEY/SOLID WASTES 
Solid waste planning in metropolitan regions (Book), 2:13867 
NEW MEXICO/ENERGY SOURCES 

First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 

NEW MEXICO/HOT-DRY-ROCK SYSTEMS 

Los Alamos Scientific Laboratory dry hot rock geothermal 

project (LASL Group Q-22), 2:12860 
NEW MEXICO/URANIUM MINES 

Water quality impacts of uranium mining and milling activities in 
the Grants Mineral Belt, New Mexico. Final report, 2:12578 
(PB-25 1470) 

NEW YORK/COASTAL WATERS 

Winter conditions in the New York Bight, 1973-1974 (Offshore 

nuclear power plant sites), 2:14823 (PB-245191) 
NEW YORK/ELECTRIC POWER 

People and the Sound. Power and the environment planning 

report. Final report, 2:13839 (PB-245242) 
NEW YORK/METEOROLOGY 

Operations, engineering, and modification rework of the M.L.T. 

(Smile) buoy (Meteorology station), 2:14646 (BNL-50547) 


NICKEL ALLOYS/HYDRIDATION / 


NICKEL/CARBON 12 REACTIONS 
Continuum y-ray emission and angular-momentum dissipation in 
the de-excitation of *°K and Se, 2:15244 
NICKEL/CATALYTIC EFFECTS 
Bio-conversion of water hyacinths into methane gas. Part | 
(Effects of cadmium and nickel pollution), 2:12686 (N-75- 
27564) 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
NICKEL/ELECTROPLATING 
Cadmium coatings containing dispersed nickel particles for the 
protection of high strength steels against corrosion, 2:14190 
(N-75-20546) 
NICKEL/ION-ATOM COLLISIONS 
K-vacancy production by 4.88-GeV protons, 2:15163 
NICKEL/MACHINING : 
Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 
NICKEL/RESERVES 
Gold, nickel and uranium mining in Australia, 2:12439 
NICKEL/SEPARATION PROCESSES 
Improvements in or relating to processes for separating metals 
from mixtures thereof (Patent), 2:14305 
NICKEL/SORPTIVE PROPERTIES 
Orientation of CO on Pt(111) and Ni(111) surfaces from angle- 
resolved photoemission, 2:14271 
NICKEL 57/MASS DEFECT 
Mass of *’Ni, 2:15242 
NICKEL 58/ENERGY LEVELS 
Nuclear data sheets for A = 58, 2:15245 
NICKEL 58 TARGET/HELIUM 3 REACTIONS 
Mass of *’Ni, 2:15242 
NICKEL 58 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn'*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 58 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn'*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 59/HIGH SPIN STATES 
High-spin states in *°Ni, 2:15250 
NICKEL 59 TARGET/PROTON REACTIONS 
Mass of *’Ni, 2:15242 
NICKEL 60 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn'®, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 60 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn'*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 61 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '"*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 61 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, "*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 62 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 62 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 64 TARGET/OXYGEN 16 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL 64 TARGET/OXYGEN 18 REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '"*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CHEMICAL PREPARATION 
The preparation of titanium-vanadium carbide/nickel cermets. 
Technical report, 2:14231 (PB-252596) 





NICKEL ALLOYS/HYDRIDATION / 


NICKEL ALLOYS/HYDRIDATION 

Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (ADnA-019528) 

NICKEL ALLOYS/PHASE STUDIES 

Study of zirconium-niobium-nickel system by local x-ray 
analysis, 2:14063 (N-75-29246) 

NICKEL ALLOYS/PHYSICAL PROPERTIES 

Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
“San Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228 

NICKEL ALLOYS/SHAPE MEMORY EFFECT 
wae of alloying on the shape memory Pere | in nitinol, 
14117 
NICKEL ALLOYS/SUPERCONDUCTIVITY 
Systematic investigation of superconductivity in palladium alloys 
roduced by ion implantation, 2:14206 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICKEL BASE ALLOYS/CORROSION 

Materials and corrosion problems in aqueous solutions at high 

temperatures and pressures, 2:14196 
NICKEL FLUORIDES/CRYSTAL MODELS 

Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 

NICKEL IODIDES/ELECTRONIC STRUCTURE 

Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '°I Moessbauer 
spectroscopy, 2:14282 

NICKEL IODIDES/MAGNETIC PROPERTIES 

Electronic and magnetic properties of metal diiodides MI, 
(M=V, Cr, Mn, Fe, Co, Ni, and Cd) from '°I Moessbauer 
spectroscopy, 2:14282 

NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/FATIGUE 

Fatigue crack growth rates of structural alloys at four Kelvin, 

2:14093 (AD/A-012365) 
NICKEL-CADMIUM BATTERIES/ANODES 

Investigation of new cell components for vented nickel-cadmium 

batteries. Technical report, 2:13688 (AD-A-017117) 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 

Battery charger PP-4126( )/U. Final report, 1 Jul 1971-Jun 
1974, 2:13687 (AD-A-013364) 

NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 

Investigation of new cell components for vented nickel-cadmium 
batteries. Technical report, 2:13688 (AD-A-017117) 

Separators for alkaline batteries (Patent; natural or synthetic 
cellulosic materials, styrene, nylon, glass fiber, Teflon, etc.), 
2:13696 

NICKEL-CADMIUM BATTERIES/BIBLIOGRAPHIES 

Nickel cadmium batteries (a bibliography with abstracts). 

Report for 1970-Apr 1976, 2:13676 (NTIS/PS-76/0466) 
NICKEL-CADMIUM BATTERIES/CATHODES 

Fabrication and investigation of nickel-alkaline cells. Part II. 
Analysis of ethanolic metal nitrate solutions used in 
fabrication of nickel hydroxide electrodes. Technical report, 
Jun 1972-Jan 1975, 2:13689 (AD-A-018478) 

Fabrication and investigation of nickel-alkaline cells. Part I. 
Fabrication of nickel-hydroxide electrodes using 
electrochemical impregnation techniques. Technical report, | 
Jan 1971-1 Jan 1974, oT 13690 (AD-A-018517) 

Use of hydrogen-absorbing electrode in alkaline battery (For 
protection against electrochemical damage due to battery 
reversal; patent), 2:13702 

NICKEL-CADMIUM BATTERIES/ELECTRODES 

Development of nickel-alkaline batteries for aerospace 

- htweight secondary power. Final report, 1 Dec 1972-30 Jun 
75 (SOAh, 20Wh/Ib), 2:13672 (AD-A-022350) 
NICKEL-CADMIUM BATTERIES/ELECTROLYTES 

Electrolyte concentration changes during operation of the 
nickel-cadmium cell (6-, 12-, and 20-Ah cells), 2:13695 (N- 
75-33497) 

NICKEL-CADMIUM BATTERIES/FABRICATION 

Development of nickel-alkaline batteries for aerospace 
lightweight secondary power. Final report, 1 Dec 1972-30 Jun 
1975 (SOAh, 20Wh/Ib), 2:13672 (AD-A-022350) 

NICKEL-CADMIUM BATTERIES/PERFORMANCE TESTING 

Evaluation program for secondary raft cells: initial 
evaluation tests of General Electric Company 6.0 ampere-hour 
nickel-cadmium raft cells for the improved Tiros 
operational satellite (ITOS), 2:13684 (N-75-30652) 

Fabrication and testing of negative-limited sealed nickel- 
cadmium cells. Final report, 1 Ju! 1974-28 Feb 1975 (3 and 
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20 Ah, 1000 cycles on 30-min regime at 25% depth of 
discharge), 2:13685 (N-75-33493) 
NICKEL-CADMIUM BATTERIES/STANDARDS 

Law enforcement standards program: NILECJ standard for 

Ee for personal/portable transceivers, 2:13686 (PB- 
) 
NICKEL-CADMIUM BATTERIES/TESTING 

A study of short test and charge retention test methods for 
nickel-cadmium spacecraft cells. Final report, 2:13683 (N-75- 
27566) 

State of charge determination for aerospace batteries. Final 

eport, Oct 1973-Aug 1975, 2:13682 (AD-A-019480) 
NICKEL-CADMIUM BATTERIES/VENTS 
Resealable vent for plastic battery case (Patent), 2:13701 
NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 

2.0%, the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CORROSION 

Materials and corrosion problems in aqueous solutions at high 

temperatures and pressures, 2:14196 
NICKEL-CHROMIUM STEELS/FATIGUE 

Fatigue crack growth rates of structural alloys at four Kelvin, 
2:14093 (AD/A-012365) 

Fracture toughness and fatigue crack growth rate of an Fe-Ni-Cr 
superalloy at 298, 76, and 4 K (ASTM A 453), 2:14094 
(AD/A-012365 ) 

NICKEL-CHROMIUM STEELS/FRACTURE PROPERTIES 

Fracture toughness and fatigue crack growth rate of an Fe-Ni-Cr 
superalloy at 298, 76, and 4 K (ASTM A 453), 2:14094 
(AD/A-012365 ) 

NICKEL-HYDROGEN BATTERIES/ANODES 

Process for manufacturing a negative accumulator electrode for 
the reversible storage and restitution of hydrogen (Patent), 
2:13697 

NICKEL-ZINC BATTERIES/ANODES 

Fundamental studies connected with electro-chemical energy 
storage. Final report (Adsorption of dendrite inhibitors on 
Zn), 2:13673 (N-75-30647) 

NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 

Separators for alkaline batteries (Patent; natural or synthetic 
cellulosic materials, styrene, nylon, glass fiber, Teflon, etc.), 
2:13696 

NICKEL-ZINC BATTERIES/CATHODES 

Use of hydrogen-absorbing electrode in alkaline battery (For 
protection against electrochemical damage due to battery 
reversal; patent), 2:13702 

NINA 
(5.2-GeV electron synchrotron at Daresbury.) 
NINA/RESEARCH PROGRAMS 

Daresbury 1975, 2:14530 (INIS-mf-3088 ) 

NINE MILE POINT-1 REACTOR/ENVIRONMENTAL 

EFFECTS 

Evaluation of environmental data relating to selected nuclear 
power plant sites. The Nine Mile Point Nuclear Power Station 
Site, Unit 1 (Fish impingement), 2:13425 (ANL/EIS-7) 

NIOBIUM/CRITICAL CURRENT 

Separation of resistive and magnetic contributions to the 
hysteresis of Type II superconductors in time-dependent fields, 
2:14151 

NIOBIUM/ELECTRONIC STRUCTURE 
Surface states on the (001) surface of Nb, 2:14086 
NIOBIUM/EMBRITTLEMENT 

Ion microprobe analysis for niobium hydride in hydrogen 
embrittled niobium. Technical report, 2:14185 (AD-A- 
010548) 

NIOBIUM/EXTRUSION 

Final report to Lawrence Livermore Laboratory, 2:14051 

(UCRL-13689) 
NIOBIUM/FARADAY INDUCTION 

Guided flux motion and Faraday induction in hollow 

superconducting cylinders, 2:14149 
NIOBIUM/MAGNETIC FLUX 

Guided flux motion and Faraday induction in hollow 

superconducting cylinders, 2:14149 
NIOBIUM/NEUTRON REACTIONS 

Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 2:15621 (ORNL/TM-5554) 

NIOBIUM/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 

NIOBIUM/PHYSICAL RADIATION EFFECTS 

Experimental indications for anhamonicity of the pinning 
potential, 2:14205 
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Fission fragment simulation of fusion neutron radiation effects 
on bulk mechanical properties, 2:15623 (UCRL-78068 ) 
Flux pinning in heavy ion irradiated Type-II superconductors, 

2:14204 
Role of integrated lateral stress in surface deformation of He- 
implanted surfaces, 2:14226 
NIOBIUM/SOLVENT EXTRACTION 
Tem rature effect on the extraction of **Pa, *Zr, *Nb, and 
u by aa in kerosene (10- “60°C: thorium fuel 
ocessing), 2:124 
NIOBIUM/SUPERCONDUCTIVITY 
Boundary energies of superconducting tantalum and niobium, 
2:14142 
NIOBIUM/THERMOELECTRICITY 
Thermoelectrostatic effects in superconductors, 2:14164 
NIOBIUM/THERMOMAGNETISM 
Thermally induced magnetic flux in a superconducting ring, 
2:14177 
NIOBIUM 90/ENERGY LEVELS 
Shell-model study of the N=49 isotones, 2:15248 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CORROSION 

Irradiation and corrosion effects in vanadium and vanadium base 

alloys, 2:14209 
NIOBIUM ALLOYS/CORROSION PROTECTION 

NS-4 coating process development for columbium alloy airfoils. 

Final report, Apr 1974-Feb 1976, 2:14189 (AD-A-025797) 
NIOBIUM ALLOYS/CRITICAL CURRENT 

ac loss and de critical current densities of Nb,Sn tapes by the 

solid state diffusion process, 2:14129 (BNL-21771) 
NIOBIUM ALLOYS/DISLOCATIONS 

Effect of alloying on dislocation core structure in the Zr-Nb-Mo- 

Re system as determined by discrete lattice modeling, 2:14072 
NIOBIUM ALLOYS/HYDRIDATION 

Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, | Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 

NIOBIUM ALLOYS/HYSTERESIS 

Experimental hysteretic loss for a series of superconducting 
filamentary NbTi wires and a field dependent critical state 
model. Final technical report 2 Oct 1972-31 Dec 1974, 
2:15327 (AD-A-018128) 

NIOBIUM ALLOYS/PHASE STUDIES | 

Study of zirconium-niobium-nickel system by local x-ray 
analysis, 2:14063 (N-75-29246) 

NIOBIUM ALLOYS/PHASE TRANSFORMATIONS 

Displacive transformations in near-equiatomic Nb-Ru alloys. II. 
Energetics and mechanism, 2:14082 

NIOBIUM ALLOYS/PHYSICAL PROPERTIES 

Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 

NIOBIUM ALLOYS/PLASTICITY 

Low-temperature plasticity of Serenters materials of 

niobium-titanium alloys (E), 2:1411 
NIOBIUM ALLOYS/SUBMERGED ARC WELDING 

Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 
012409) 

NIOBIUM ALLOYS/SUPERCONDUCTIVITY 

Superconductivity in powder-metallurgically produced 
composites of CuNb, CuV and CuSnNb, 2:14156 

NIOBIUM ALLOYS/YIELD STRENGTH 
Low-temperature plasticity of superconducting materials of 
niobium-titanium alloys (E), 2:14116 
NIOBIUM BASE ALLOYS/CHARGE EXCHANGE 
Charge transfer: an alternative to describe the superconducting 
rties of the A-15 structure, 2:14135 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 

Effect of third element additions on the properties of bronze 
processed Nb,Sn, 2:14128 (BNL-21767) 

Influence of thermally induced matrix stresses on the 
superconducting properties of Nb,;Sn wire conductors, 
2:14127 (BNL-21755) 

NIOBIUM BASE ALLOYS/CRITICAL FIELD 

Influence of thermally induced matrix stresses on the 
superconducting properties of Nb,Sn wire conductors, 
2:14127 (BNL-21755) 

Pinning in the paramagnetic limit, 2:14137 

NIOBIUM BASE ALLOYS/CRYSTAL STRUCTURE 
baat for the effects of disorder on T/sub c/ and B/sub c2/ in 
n and Nb,Al, 2:14066 


NITROGEN 14 REACTIONS/STRIPPING / 


NIOBIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Resistivities of Zr/sub x/Nb/sub 1-2x/Mo/sub x/ alloys, 2:14144 
NIOBIUM BASE ALLOYS/ENERGY GAP 
Some properties of granular NbN and Nb,Ge thin films, 2:14148 
NIOBIUM BASE ALLOYS/EXTRUSION 
Final report to Lawrence Livermore Laboratory, 2:14051 
(UCRL-13689) 
NIOBIUM BASE ALLOYS/GRAIN GROWTH 
Effect of third element additions on the properties of bronze 
processed Nb,Sn, 2:14128 (BNL-21767) 
NIOBIUM BASE ALLOYS/MAGNETIC FLUX 
Temperature dependence of flux jumping fields in Nb-25%Zr, 
2:14166 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of low temperature neutron irradiation on Nb,Sn 
composite wires in fields up to 10 tesla, 2:14203 
Flux pinning in heavy ion irradiated Type-II superconductors, 
2:14204 
NIOBIUM BASE ALLOYS/STRAIN AGING 
Effects of interstitial oxygen and nitrogen on the mechanical 
roperties of niobium-titanium alloys, 2:14115 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
High transition temperature superconductivity through selective 
thermalization in sputtering, 2:14138 
NIOBIUM BASE ALLOYS/TENSILE PROPERTIES 
Effects of interstitial oxygen and nitrogen on the mechanical 
roperties of niobium-titanium alloys, 2:14115 
NIOBIUM BASE ALLOYS/THERMAL STRESSES 
Influence of thermally induced matrix stresses on the 
superconducting properties of Nb,Sn wire conductors, 
2:14127 (BNL-21755) 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Nb,Pb a non superconducting Al5 compound, 2:14154 
NIOBIUM CARBIDES/FABRICATION 
Preparation and superconducting properties of sintered 
compacts of NbN microcrystallites. Interim report, 2:14229 
(AD-A-017617) 
NIOBIUM NITRIDES/ENERGY GAP 
Some properties of granular NbN and Nb,Ge thin films, 2:14148 
NIOBIUM NITRIDES/FABRICATION 
Preparation and superconducting properties of sintered 
compacts of NbN microcrystallites. Interim report, 2:14229 
(AD-A-017617) 
NIOBIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Unusual critical crossover behaviour at a structural phase 
transformation, 2:14235 
NIOBIUM SELENIDES/ELECTRONIC SPECIFIC HEAT 
Specific heat and strong electron-phonon interaction in layer 
superconductor, 2H-NbSe,, 2:14152 
NIOBIUM SELENIDES/ELECTRON-PHONON COUPLING 
Specific heat and strong electron-phonon interaction in layer 
superconductor, 2H-NbSe,, 2:14152 
NITINOL HEAT ENGINES/DESIGN 
Nitinol heat engines, 2:12803 
NITRIC ACID/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Effect of manganese additives on NO-emissions from a small 
laboratory oil burner, 2:12405 
Modeling the gas phase kinetics of fuel nitrogen, 2:14354 
NITRIC OXIDE/DECOMPOSITION 
Measurement of the reaction rate constants of NO + O yields O, 
and NO + H yields N + OH at 1700 to 2100 K (For 
predicting NO emission levels from proposed combined-cycle 
MHD steam power plants), 2:13874 
NITRIC OXIDE/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
NITROGEN/ABSORPTION SPECTRA 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Nz, 2:15168 
NITROGEN/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
NITROGEN/METABOLISM 
Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international symposium 
on nuclear techniques in animal production and health 
Vienna, Austria, February 2-6, 1576, 2:14870 (STI/PUB-431) 
NITROGEN/METALLURGICAL EFFECTS 
Effects of interstitial oxygen and nitrogen on the mechanical 
rties of niobium-titanium alloys, 2:14115 
NIT EN/PHOTOIONIZATION 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Ng, 2:15168 





NITROGEN 14 REACTIONS/STRIPPING / 


NITROGEN 14 REACTIONS/STRIPPING 
Alpha transfer reaction '*O('*N, '°B)°Ne and high-spin states in 
Ne, 2:15236 
NITROGEN 14 TARGET/ALPHA REACTIONS 
Isospin-mixed '*F states seen via '‘N(a, a,)'*N(2.31 MeV) (7.6 
to 16.8 MeV, differential cross sections), 2:15233 
NITROGEN COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Analytical method for the characterization of nitrogen bases in 
high-boiling petroleum distillates (370-535°C and 535-675°C 
fractions), 2:12398 
NITROGEN CYCLE 
Nitrogen cycling in Lake Wingra, 2:14776 
NITROGEN DIOXIDE/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 
NITROGEN DIOXIDE/GAS CHROMATOGRAPHY 
Gas chromatographic analysis of nitrogen oxides. II. 
Determination of NO, by means of reaction gas 
chromatography, 2:14295 (ORNL-tr-4246) 
NITROGEN DIOXIDE/MONITORING 
Ultraviolet and visible solar flux measurements on board 
Concorde. Final report, 2:15019 (PB-247619) 
NITROGEN DIOXIDE/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
NITROGEN FLUORIDES/ATOM-MOLECULE COLLISIONS 
Electronic angular momentum transfer in the I(?P/sub 1/2/) + 
NF(A'A) system. Interim report, 2:15150 (AD-A-024258) 
NITROGEN IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions, 2:15162 
NITROGEN IONS/ION-MOLECULE COLLISIONS 
Dynamics of the reaction of N* with H,. IV. Reactive scattering 
at relative energies above 6 eV, 2:15166 
NITROGEN OXIDES/ABSORPTION SPECTRA 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Nz, 2:15168 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Comparative combustion characteristics of petroleum and shale 
oil base diesel fuel marine (Hydrocarbon, CO, and nitrogen 
oxide emissions), 2:12431 
Formation of nitrogen oxides from fuel nitrogen. Final report, 
2:14350 (PB-252462) 
Investigation of liquid fueled turbulent diffusion flames, 2:12691 
Method for solidifying liquid radioactive wastes (Patent; 
reduction of NO/sub x/ pollution), 2:12555 
Observations on the combustion of oil shale in a fluidized bed 
(Effects of particle size.on weight loss; hydrocarbon, CO, and 
nitric oxide products), 2:12422 
Program for reduction of NOx from tangential coal-fired boilers. 
Phase II. Final report, Jul 1973-Mar 1975, 2:12283 (PB- 
245162) 
NITROGEN OXIDES/CONTROL 
Outdoor smog chamber studies. Effect of hydrocarbon reduction 
on nitrogen dioxide, 2:14680 (PB-245829) 
NITROGEN OXIDES/MONITORING 
Air conservation. Volume 8, number 2, 1974, 2:14716 (TT-74- 
54053/2) 
Data requirements for NO/sub x/ emission monitoring from 
fossil-fuel fired steam generators, 2:14725 
Implementation plan review for Washington as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:14677 (PB-245308) 
NITROGEN OXIDES/PHOTOIONIZATION 
Molecular effects on inner-shell photoabsorption. K-shell 
spectrum of Nz, 2:15168 
NITROUS OXIDE/SPECTRA 
Compilation of stratospheric trace gas spectral parameters. Final 
report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
NMR SPECTROMETERS/PULSE AMPLIFIERS 
Extremely fast recovery time receiver for pulsed NMR, 2:14593 
NOBLE GASES 
See RARE GASES 
NOISE 
See also RADIO NOISE 
SOUND WAVES 
NOISE/ACOUSTIC MONITORING 
Audible noise reduction, 2:12945 
NONDESTRUCTIVE ANALYSIS 
See also X-RAY EMISSION ANALYSIS 
Considerations in nondestructive assay verification 
measurements and their statistical treatment, 2:12632 
NONDESTRUCTIVE ANALYSIS/RESEARCH PROGRAMS 
Nuclear safeguards research. Program status report, January- 
April 1976 (Nondestructive assay; dynamic materials control 
(DYMAC)), 2:12586 (LA-6530-PR) 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
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ELECTRICAL TESTING 
NONDESTRUCTIVE TESTING/INTERFEROMETERS 
Laser interferometer system for the measurement of creep in 
ressurized tubes, 2:14506 (HEDL-SA-1101) 
NONDESTRUCTIVE TESTING/MEETINGS 
Proceedings of NDE experts workshop on austenitic pipe 
inspection. Special report, 2:14511 (PB-251100) 
NON-EQUILIBRIUM PLASMA/ENERGY TRANSFER 
An investigation of the energy exchange processes in 
nonequilibrium plasmas. Final report, Dec 1965-Oct 1966, 
2:15389 (AD-A-018383) 
NORTH CAROLINA/GEOLOGICAL SURVEYS 
Studies of the pattern and ages of post-metamorphism faults in 
part of the Northern Piedmont ( Virginia and North Carolina). 
First annual progress report, May 15, 1975-August 15, 1975, 
2:14952 (VPI-SU-4802-4) 
NORTH CAROLINA/SEISMOLOGY 
Studies of the pattern and ages of post-metamorphism faults in 
part of the Northern Piedmont ( Virginia and North Carolina). 
First annual progress report, May 15, 1975-August 15, 1975, 
2:14952 (VPI-SU-4802-4) 
NORTH DAKOTA 
Northern Great Plains Resource Program: Socio-Economic and 
Cultural Aspects Work Group report, 2:12218 (PB-243156) 
NORTH DAKOTA/AIR QUALITY 
Northern Great Plains Resource Program: Atmospheric Aspects 
Work Group report, 2:14670 (PB-243149) 
NORTH DAKOTA/ENERGY SHORTAGES 
Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 
NORTH DAKOTA/ENERGY SOURCES 
First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 
NORTH DAKOTA/ENERGY SUPPLIES 
Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2:12389 (FEA/G-76/359) 
Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 
NORTH DAKOTA/LAND RECLAMATION 
Rehabilitation potentials and limitations of surface-mined land in 
the Northern Great Plains. General technical report, 2:12219 
(PB-244846) 
NORTH DAKOTA/PETROLEUM 
Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 
NORTH DAKOTA/WATER RESOURCES 
Northern Great Plains Resource Program: Water Work Group 
report, 2:12215 (PB-243150) 
NORTH DAKOTA/WATER RIGHTS 
Declaration of Indian rights to the natural resources in the 
Northern Great Plains, 2:12302 (PB-244845) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVO VORONEZH-1 REACTOR 
See WWER-1 REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOZZLES/DESIGN 
Design and fabrication of a fine orifice injector. Final technical 
report Jan 1973-Jun 1974, 2:14403 (AD-A-024219) 
NOZZLES/FABRIC ATION 
Design and fabrication of a fine orifice injector. Final technical 
report Jan 1973-Jun 1974, 2:14403 (AD-A-024219) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/REACTOR COOLING SYSTEMS 
Pressure systems instruction, 2:13491 (UNI-M-15(Rev.1)) 
N-REACTOR/TARGETS 
Co-producer target element fabrication (PT-NR-57), 2:14230 
(BNWL-CC-368) 
NS ARKTIKA/DESIGN 
Ice-breaker ‘’Arktika’’ as a new achievement of the Soviet 
atomic ship-building, 2:13495 
NSRR REACTOR/EXCURSIONS 
Nuclear safety research reactor program for reactivity-initiated 
accident in Japan, 2:13570 
NSRR REACTOR/REACTOR KINETICS 
Reactor physics characteristics of the NSRR, 2:13482 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Nuclear chemistry progress report (Princeton University), 
2:14333 (COO-2184-36) 
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NUCLEAR DATA COLLECTIONS 

Improvement of reference nuclear data for commercial power 
reactor analysis and design. Final report, 2:13277 (PB- 
250764) 

NUCLEAR EMULSIONS 

Nuclear emulsion measurements of the astronauts’ radiation 
—- on Skylab missions 2, 3 and 4, 2:14561 (AD-A- 
019804) 

NUCLEAR EMULSIONS/CHARGED-PARTICLE TRANSPORT 

Stopping power and a tables for heavy ions. Fundamental 
data on radiation ics. 2, 2:15288 (N-75-21094) 

NUCLEAR ENERGY IRONMENTAL EFFECTS 

Ecosystem approach, 2:14763 

NUCLEAR ENERGY/FORECASTING 

Do we need nuclear energy. Attempting a system-analytical 

answer, 2:12948 (Juel-Conf-17) 
NUCLEAR ENERGY/PLANNING 
Planning for the yr future (Overview of ERDA’s nuclear 
energy program), 2:12640 
NUCLEAR EN RGY/RADIATION HAZARDS 
Nuclear energy and radiation hazards, 2:13453 (Juel-Conf-17) 
NUCLEAR ENERGY/RESEARCH PROGRAMS 

Review and analysis of national energy research and 
development programs and proposals. Final report, 2:13758 
(AD-A-020794) 

NUCLEAR ENERGY/SOCIO-ECONOMIC FACTORS 

Ecosystem approach, 2:14763 

NUCLEAR ENGINEERING 
Chain reaction. The drama of the atomic physicists, 2: 13269 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 

Improved procedures for determining seismic source depths 
from depth phase information. Quarterly report, | Sep-30 Nov 
1975, 2:14639 (AD-A-021931) 

Improved yield determination and event identification research. 
Quarterly technical report, | Aug-31 Oct 1975, 2:14640 (AD- 
A-022210) 

Seismic discrimination. Semiannual technical summary report, | 
Jul-30 Dec 1975, 2:14643 (AD-A-025777) 

Seismic wave propagation and earthquake characteristics in 
Asia. Semiannual technical report No. 2, | May-31 Oct 1975, 
2:14623 (AD-A-020693) 

Semiannual report, Project t/4703 special data collection 
systems, January through June 1975, 2:14622 (AD-A-019578) 

Short-period P wave attenuation along various paths in North 
America as determined from P wave spectra of the SALMON 
nuclear explosion. Technical report, 1 Jul 1975-30 Jun 1976, 
2:14641 (AD-A-025239) 

Special data collection system (SDCS). Turkey, 27 March 1975. 
Technical report, 2:14618 (AD-A-019142) 

Special data collection system (SDCS). Eastern Idaho, 28 March 
1975. Technical report, 2:14619 (AD-A-019143) 

Special data collection system (SDCS) event report, Kurile 
Islands, 23 March 1975, 2:14620 (AD-A-019237) 

Special data collection system (SDCS) event report, Eastern 
Kazakh, 8 June 1975, 2:14621 (AD-A-019239) 

Special data collection system event report. NTS Event 
"MIZZEN’, 3 June 1975. Technical report, 2:14624 (AD-A- 
020874) 

Special data collection system event report. Eastern Kashmir, 28 
April 1975. Technical report, 2:14625 (AD-A-020875) 

Special data collection system event report. Southern California, 
1 June 1975. Technical report, 2:14626 (AD-A-020876) 

Special data collection system event report. Yellowstone 
National Park, Wyoming, 30 June 1975. Technical report, 
2:14627 (AD-A-020877) 

Special data collection system event report. Gulf of California, 8 
July 1975. Technical report, 2:14628 (AD-A-020878) 

Special data collection system event report. Central Siberia, 12 
August 1975. Technical report, 2:14629 (AD-A-020879) 

Special data collection system event report. Novaya Zemlya, 23 
August 1975. Technical report, 2:14630 (AD-A-020880) 

Special data collection system event report: Japan, 4 May 1975. 
Technical report, 2:14631 (AD-A-020913) 

Special data collection system event report: Mexico, 4 May 
1975. Technical report, 2:14632 (AD-A-020914) 

Special data collection system event report: Japan, 6 May 1975. 
Technical report, 2:14633 (AD-A-020915) 

Special data collection system event report: Central Siberia, 29 
September 1975. Technical report, 2:14634 (AD-A-020916) 

Special data collection system event report: NTS Event 
‘MARSH’, 6 September 1975. Technical report, 2:14635 
(AD-A-020918) 

Special data collection system event report - NTS Event 
"KASSERI’, 28 October 1975. Technical report, 2:14636 
(AD-A-020919) 
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Special data collection system event report - Komandorsky 
Islands Region, 15 August 1975. Technical report, 2:14637 
(AD-A-028926) 

Special data collection system event report - Mexico-Guatemala 
Border, 22 August 1975. Technical report, 2:14638 (AD-A- 
020921) 

Surface and body waves from surface and underground 
explosions, 2:14644 (UCID-17222) 

Use of source-region-station time corrections at NTS for depth 
estimation. Technical report, 2:14642 (AD-A-025349) 

NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
WAGON WHEEL EVENT 

Hand calculator programs for weapons effects analyses: the 
physical vulnerability system, 2:14617 (UCRL-52103) 

Interim tests of the effects of long duration blast-type flows on 
fires in urban interiors and contents of emergency operating 
centers (EOC). Final report, Nov 1974-Oct 1975, 2:15649 
(AD-A-023887 ) 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Application of space-angle synthesis to two-dimensional neutral- 
particle transport problems of weapon physics. Final report, 
2:15285 (AD-A-020475) 

Transient ionization effects from primary gamma fission 
radiation in the upper atmosphere. Technical report, 2:15111 
(AD-A-0208 12) 

Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 

NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 

An examination of the adequacy of the three-species air 
chemistry treatment for the prediction of surface-burst EMP. 
Topical report, Apr 1974-Dec 1975, 2:14610 (AD-A-025280) 

Transient ionization effects from primary gamma fission 
radiation in the upper atmosphere. Technical report, 2:15111 
(AD-A-0208 12) 

NUCLEAR EXPLOSIONS/FALLOUT 

Constraints of prior exposure on postattack operational planning 
for areas affected by radioactive fallout. Final report, 2:15647 
(AD-A-022281 ) 

Fallout modifications due to unusual burst conditions. Final 
report, 2:14731 (AD-A-025020) 

Methodology of fallout-risk assessment. Final paper, 2:15646 
(AD-A-022242) 

NUCLEAR EXPLOSIONS/GAMMA RADIATION 

The AURORA dosimetry system. Technical report, 2:14562 
(AD-A-025 136) 

NUCLEAR EXPLOSIONS/GROUND MOTION 

Improved yield determination and event identification research. 
Quarterly technical report, | Aug-31 Oct 1975, 2:14640 (AD- 
A-022210) 

NUCLEAR EXPLOSIONS/SEISMIC EFFECTS 

Earthquake triggering by earthquakes and nuclear explosions at 

rates of less than 1°/day, 2:14955 (UCRL-52096) 
NUCLEAR EXPLOSIONS/SHOCK WAVES 

A modular subroutine for the CAP model. Final report, Oct 
1974-Jan 1976 (CAP75), 2:14611 (AD-A-025313) 

BEERAY, a one-dimensional hydrodynamics code for strong 
shocks, 2:14608 (AD-A-021951) 

NUCLEAR EXPLOSIONS/TECTONICS 
Tectonic strain release by underground nuclear explosions. Final 
report, 1 Oct 1973-30 Jun 1975, 2:14606 (AD-A-019428) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 

Report to Congress on abnormal occurrences, April-June 1976, 
2:13530 (NUREG-0090-4) 

NUCLEAR FACILITIES/GASEOUS WASTES 

The future environmental load in the FRG due to operational 
emissions from nuclear facilities. 2nd partial report. 
Determination of the radiation exposure by air, 2:13456 

NUCLEAR FACILITIES/HAZARDS 

Under the aspect of economic profit. On the acceptance of the 

risk concept in the nuclear field, 2:13649 
NUCLEAR FACILITIES/INSPECTION 

Monthly inspection summary report. Summary report, 2:13236 
(NTISUB/B-124) 

NUCLEAR FACILITIES/LIQUID WASTES 

The future environmental load in the FRG due to operational 
emissions from nuclear facilities. 3rd partial report 
Determination of the radiation exposure by water, 2:13457 

NUCLEAR FACILITIES/OFF-GAS SYSTEMS 

Method and system for the treatment of radioactively 
contaminated waste gases in particular for Kr and Xe nuclides 
(Patent), 2:12537 





NUCLEAR FACILITIES/PHYSICAL PROTECTION DEV/ 


NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
The future environmental load in the FRG due to operational 
emissions from nuclear facilities. 4th partial report. Results of 
the radioecological analysis, 2:13458 
NUCLEAR FACILITIES/RADIOACTIVE WASTE DISPOSAL 
Future radiological loads due to nuclear facilities in the 
catchment-basin of the Upper Rhine. Pt. 2. Loads by the 
water path, 2:14898 
NUCLEAR FACILITIES/RADIOACTIVE WASTES 
Method and system for the treatment of radioactively 
contaminated waste gases in particular for Kr and Xe nuclides 
(Patent), 2:12537 
NUCLEAR FACILITIES/SAFEGUARDS 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
Approach to the evaluation of safeguards systems effectiveness, 
2:12600 
Design of integrated safeguards systems for nuclear facilities, 
2:12609 
Safeguards system effectiveness modeling, 2:12601 
Safeguards assurance analysis: a practical application of the fault 
tree technique in safeguards design, 2:12602 
Structured approach to inspection, 2:12630 
NUCLEAR FACILITIES/SECURITY 
Nuclear security enclosure (SNM door monitor, personnel 
access control, metal/explosive detection), 2:12605 
NUCLEAR FIREBALLS/RADIATION TRANSPORT 
2D radiative transfer schemes, 2:14612 (LA-6502-MS) 
NUCLEAR FIREBALLS/TWO-DIMENSIONAL 
CALCULATIONS 
2D radiative transfer schemes, 2:14612 (LA-6502-MS) 
NUCLEAR FUELS : 
See also ALLOY NUCLEAR FUELS 
FUEL ELEMENTS 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BURNUP 
Neutronic depletion benchmark problems, 2:13372 (DP-MS-76- 


2) 
NUCLEAR FUELS/FABRICATION 
Fast reactor fuels (UO,; PuO,; UC; PuC), 2:13228 
NUCLEAR FUELS/PROCESSING 
Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
NUCLEAR FUELS/PRODUCTION 
Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
NUCLEAR FUELS/QUALITY ASSURANCE 
Quality assurance (France), 2:13248 
NUCLEAR FUELS/THERMODYNAMIC PROPERTIES 
Vapor pressure measurements to 7000 K and equation of state 
of oxide fuels for fast reactor safety analysis, 2:13159 
(EURFNR- 1361) 
NUCLEAR INDUSTRY 
Atomic energy 1945-1952 - an involved view (UK), 2:12962 
Nuclear safeguards and nuclear shutdowns, 2:12591 
NUCLEAR INDUSTRY/NUCLEAR INSURANCE 
Risk assessment and nuclear insurance: an overview, 2:13660 
NUCLEAR INDUSTRY/ORGANIZING 
How the Nuclear Power Company is being organised (United 
Kingdom), 2:12961 
NUCLEAR INDUSTRY/PLANNING 
Atomic industry in the FRG, 2:12952 
NUCLEAR INDUSTRY/RADIATION PROTECTION 
German radiation protection standards system, 2:13656 
NUCLEAR INDU Y/SAFETY ENGINEERING 
Practical use of ergonomics in industrial processes, 2:13641 
NUCLEAR INDU Y/TRANSPORTATION SYSTEMS 
Physical securit —_ transportation, 1976, 2:12603 
NUCLEAR INSURANC 
Publication in honour of Ernst Klingmueller, 2:13661 
Risk assessment and nuclear insurance: an overview, 2:13660 
NUCLEAR MATERIALS DIVERSION 
Quantifying scenarios to check statistical procedures (Detection 
of diversion), 2:12633 
NUCLEAR MATERIALS MANAGEMENT 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
Development of safeguards technology in Japan, 2:12641 
In-plant dynamic material controls: an international perspective, 
2:12611 
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Nuclear safeguards research. Program status report, January- 
April 1976 (Nondestructive assay; dynamic materials control 
(DYMAC)), 2:12586 (LA-6530-PR) 

Physical security during transportation, 1976, 2:12603 

Possibilities of making reactor plutonium unsuitable for nuclear 
weapons, 2:12636 

NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 

Control of sampling errors, 2:12634 

Development of in-plant real-time materials control: the 
DYMAC program, 2:12608 

Savannah River Plant's Accountability Inventory Management 
System (AIMS) (nuclear materials inventory control), 2:12614 

NUCLEAR MATERIALS MANAGEMENT/CHEMICAL 

ANALYSIS 

SALE: Safeguards Analytical Laboratory Evaluation computer 
code, 2:12584 (ANCR-i316) 

NUCLEAR MATERIALS MANAGEMENT/GOVERNMENT 

POLICIES 

Nuclear materials management: a government perspective; the 
keynote speech, 2:12638 

NUCLEAR MATERIALS MANAGEMENT/INFORMATION 

SYSTEMS 

Minicomputer based, controlled materials information system 
(For LLL), 2:12615 

ORNL nuclear materials criticality, accountability, and 
safeguards control as supported by an on-line computerized 
system, 2:12617 

NUCLEAR MATERIALS MANAGEMENT/MEETINGS 

Minimum measures for physical protection of nuclear materials 
and other radioactive substances undergoing processing, use, 
storage, and transport, 2:12635 (ERDA-tr-169) 

NUCLEAR MATERIALS MANAGEMENT/NONDESTRUCTIVE 

ANALYSIS 

Considerations in nondestructive assay verification 
measurements and their statistical treatment, 2:12632 

NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Role of material control and development in ERDA’s safeguards 
program, 2:12589 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
SCINTISCANNING 

Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 

NUCLEAR PARKS/COOLING SYSTEMS 

Selection of heat disposal methods for a Hanford Nuclear 
Energy Center, 2:13302 (BNWL-2003) 

NUCLEAR PARKS/ECONOMICS 

Nuclear Energy Center Site Survey, 1975. Part I. Summary and 

conclusions (USA), 2:13437 (NUREG-0001(Pt.1)) 
NUCLEAR PARKS/ENVIRONMENTAL EFFECTS 

Nuclear Energy Center Site Survey, 1975. Part I. Summary and 
conclusions (USA), 2:13437 (NUREG-0001(Pt.1)) 

Nuclear Energy Center Site Survey, 1975. Part III. Technical 
considerations (USA), 2:13439 (NUREG-0001(Pt.3)) 

NUCLEAR PARKS/FEASIBILITY STUDIES 

Nuclear Energy Center Site Survey, 1975. Part II. The U.S. 
electric power system and the potential role of nuclear energy 
centers (USA), 2:13438 (NUREG-0001(Pt.2)) 

Nuclear Energy Center Site Survey, 1975. Part III. Technical 
considerations (USA), 2:13439 (NUREG-0001(Pt.3)) 

Nuclear Energy Center Site Survey, 1975. Part IV. Practical 
issues of implementation (USA), 2:13440 (NUREG- 
0001(Pt.4)) 

NUCLEAR PARKS/LEGAL ASPECTS 

Nuclear Energy Center Site Survey, 1975. Part IV. Practical 
issues of implementation (USA), 2:13440 (NUREG- 
0001(Pt.4)) 

NUCLEAR PARKS/RADIOACTIVE WASTE DISPOSAL 

The safety concept for waste disposal of the Federal 
Government (German Federal Republic), 2:13452 (AED- 
Conf-76-004-009 ) 

NUCLEAR PARKS/SITE SELECTION 

Nuclear Energy Center Site Survey, 1975. Appendix A. United 
States map: coarse screening results, 2:13435 (NUREG- 
0001(App.A)(Pt.1)) 

Nuclear Energy Center Site Survey, 1975. Executive summary 
(USA), 2:13436 (NUREG-0001-ES) 

Nuclear Energy Center Site Survey, 1975. Part I. Summary and 
conclusions (USA), 2:13437 (NUREG-0001(Pt.1)) 

Nuclear Energy Center Site Survey, 1975. Part Il. The U.S. 
electric power system and the potential role of nuclear energy 
centers (USA), 2:13438 (NUREG-0001(Pt.2)) 

Nuclear Energy Center Site Survey, 1975. Part Ill. Technical 
considerations (USA), 2:13439 (NUREG-0001(Pt.3)) 
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Nuclear Energy Center Site Survey, 1975. Part IV. Practical 
issues of implementation (USA), 2:13440 (NUREG- 
0001(Pt.4)) 

Nuclear Energy Center Site Survey, 1975. Part V. Resource 
availability and site screening (USA), 2:13441 (NUREG- 
0001(Pt.5)) 

NUCLEAR PARKS/SOCIO-ECONOMIC FACTORS 

Nuclear Energy Center Site Survey, 1975. Part IV. Practical 
issues of implementation (USA), 2:13440 (NUREG- 
0001(Pt.4)) 

NUCLEAR PARKS/TECHNOLOGY ASSESSMENT 

Nuclear Energy Center Site Survey, 1975. Part II. The U.S. 
electric power system and the potential role of nuclear energy 
centers (USA), 2:13438 (NUREG-0001(Pt.2)) 

NUCLEAR PHYSICS 

Ukrainian Physics Journal (English cover-to-cover translation of 
July, 1971, issue of Ukrainian Physics Journal), 2:15308 
(AEC-tr-7297/7) 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Annual report, 1975 (Summaries of research activities at 

Washington Univ.), 2:15226 (RLO-1388-299) 
NUCLEAR POISONS 

(Neutron absorbers in a reactor.) 

Pellets used for nuclear reactor scram and a method for 
manufacturing them (Gas-cooled reactors; patent), 2:13077 

NUCLEAR POTENTIAL/DELTA-1236 RESONANCES 

Model for the momentum distribution of baryon resonances in 

nuclei (First order perturbation theory), 2:15275 
NUCLEAR POWER 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. 
Fourth quarter 1975 , 2:15645 (PB-242760-04/SL) 

NUCLEAR POWER/BUDGETS 
Federal funding for the nuclear option: it’s effect on energy 
conservation programs, 2:13765 

NUCLEAR POWER/DISTRICT HEATING 

Nuclear long-distance energy, 2:12959 
NUCLEAR POWER/ECONOMICS 

The competitive status of nuclear power, 2:13255 
NUCLEAR POWER/ENERGY TRANSPORT 

Nuclear long-distance energy, 2:12959 
NUCLEAR POWER/FORECASTING 

Energy transport and energy supply, 2:12953 

Prospects for the world nuclear energy market, 2:13258 
NUCLEAR POWER/GOVERNMENT POLICIES 

Nuclear energy and national security. Statement by the Research 
and Policy Committee of the Committee for Economic 
Development, 2:12637 

NUCLEAR POWER/MARKET 

Prospects for the world nuclear energy market, 2:13258 
NUCLEAR POWER/PLANNING 

Fission technology, 2:13763 
NUCLEAR POWER/PUBLIC RELATIONS 

Examination of some of the criticisms of those in opposition to 
the nuclear industry, 2:13432 

Resolutions of the conference of ministers for the environment 
(German Federal Republic), 2:13433 

NUCLEAR POWER/RESEARCH PROGRAMS 

Program budget 1975 - of the Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H. 
(GKSS) - of the Hahn-Meitner-Institut fuer Kernforschung 
Berlin G.m.b.H. (HMI), 2:13268 

Three decades of India’s nuclear research, 2:12960 

NUCLEAR POWER/SAFEGUARDS 

Nuclear energy and national security. Statement by the Research 
and Policy Committee of the Committee for Economic 
Development, 2:12637 

Nuclear materials management: a government perspective; the 
keynote speech, 2:12638 

NUCLEAR POWER PLANTS 
Licencing and standardization for nuclear power plants, 2:13249 
—— to Congress on abnormal occurrences, April-June 1976, 
13530 (NUREG-0090-4) 
Status of nuclear power in India, 2:13257 
NUCLEAR POWER PLANTS/ACOUSTIC MONITORING 

New high-temperature transducer for sound and vibration 

measurements in nuclear power stations, 2:13354 
NUCLEAR POWER PLANTS/AEROSOL MONITORING 

Development of an environmental monitoring system for the 

continuous detection of low-level radioactive gases, 2:13461 
NUCLEAR POWER PLANTS/ANTITRUST REVIEW 

Information needed by the NRC staff in connection with its 
antitrust review of construction oy, applications for nuclear 
power plants, 2:13252 (REG/G-9.2(Rev. 1 )(6-76)) 

NUCLEAR POWER PLANTS/AVAILABILITY 

Availability statistics of nuclear power stations, 2:12956 


NUCLEAR POWER PLANTS/PIPES / 


Availability of German nuclear power plants in an international 
comparison, 2:13260 
NUCLEAR POWER PLANTS/CHEMICAL EXPLOSIONS 
Gas explosions and their effects on important safety-relevant 
reactor components, 2:13600 
NUCLEAR POWER PLANTS/COMPARATIVE EVALUATIONS 
Fossil and nuclear 1000 MW central station power plants 
* investment estimates. Final report, 2:13259 (PB-248329) 
NUCLEAR POWER PLANTS/CONCRETES 
Coating concrete surfaces in nuclear plants, 2:13370 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 


Engineering aspects of heat dissipation in water bodies, 2:13359 
Hydraulic transients in condenser cooling systems of 
thermoelectric power plants, 2:13360 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Method of continuous leaktightness control of a nuclear reactor 
containment (Patent), 2:13330 
Wind field and trajectory models for tornado-propelled objects. 
Technical report, 2:13494 (PB-251138) 
NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 
Airlocks in the reactor containments of nuclear power stations. 
Personne! airlocks. Draft, 2:13368 
NUCLEAR POWER PLANTS/COOLANTS 
Subsequent treatment of continuously produced solids from 
water purification plants (For 1,300-MW nuclear power 
plants), 2:12963 (AED-Conf-75-564-001 ) 
NUCLEAR POWER PLANTS/COOLING TOWERS 
European dry cooling tower operating experience, 2:13301 
(BNWL-1995) 
NUCLEAR POWER PLANTS/COST 
French nuclear program and its financing, 2:13256 
NUCLEAR POWER PLANTS/ECONOMICS 
Mathematical model for determination of unit power of nuclear 
power plants and blocks with various types of reactors, 
2:13254 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Development of nuclear energy and protection of the 
environment, 2:13429 
Economic and environmental balancing in response to NEPA for 
electric power generating plants, 2:12916 
Environmental impact of nuclear power plants. Proceedings of a 
conference held in Atlanta, Georgia, November 26-30, 1974, 
2:13430 
Impact assessment for nuclear power plants: implications for 
ecological and environmental sciences, 2:14739 
Non-radiological effects on terrestrial environs, 2:14748 
Water use implications for nuclear power stations in the United 
States of America, 2:13428 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Environmental impact statements: their preparation and their 
problems, 2:13247 
Guidelines of the council on environmental quality for the 
preparation of environmental impact statements, 2:14826 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Description of current practice regarding the safety criteria for 
nuclear power stations. Safety criteria: 2.7: Protection against 
fire and explosions. Partial aspect: protection of nuclear power 
plants against fire originating within the plant itself (German 
Federal Republic), 2:13250 
NUCLEAR POWER PLANTS/FOUNDATIONS 
Nuclear plants and geothermal energy: the foundations of 
thermal and nuclear power plants, 2:13449 
NUCLEAR POWER PLANTS/FUEL CYCLE 
The fuel cycle of nuclear power plants, 2:13262 (Juel-Conf-17) 
NUCLEAR POWER PLANTS/INSPECTION 
Monthly inspection summary report. Summary report, 2:13236 
(NTISUB/B-124) 
NUCLEAR POWER PLANTS/MISSILE PROTECTION 
Safety catching device for pipe lines in missile shielding 
cylinders of nuclear power plants (Patent), 2:13574 
NUCLEAR POWER PLANTS/NUCLEAR POWER PLANTS 
Safety factor distance. Site selection under the aspect of 
population distribution (German Federal Republic), 2:13450 
NUCLEAR POWER PLANTS/ON-LINE M EMENT 
SYSTEMS 
Dynamic strain analysis of structures employing digital signal 
ing, storage and display, 2:13311 (INIS-mf-3 108/40) 
NUCLEAR WER PLANTS FORMANCE 
ape analysis on nuclear power plants from operating 
rience data - 1974, 2:12954 
NUCLI R POWER PLANTS/PIPES 
Dynamic a: of ‘oe systems of nuclear steam- 
producing plants, 2 
FLEXA -a convenient FORTRAN program for flexibilit 
stress analyses of plain piping systems, 2:13318 ( KK 2241) 





NUCLEAR POWER PLANTS/PIPES / 


Seismic analysis of nuclear piping system, 2:13310 (INIS-mf- 
3108/34) 
Special requirements for pipe and tubing for nuclear and other 
special applications, 2:13333 
NUCLEAR WER PLANTS/PLANNING 
New findings in the BBR model planning, 2:12955 
NUCLEAR POWER PLANTS/PLUTONIUM RECYCLE 
Recycling of U and Pu, 2:13261 (AED-Conf-76-004-012) 
NUCLEAR POWER PLANTS/PRODUCTIVITY 
Summary report of FEA regional meetings on improving 
powerplant productivity, 2:13841 (FEA/G-76/272) 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Environment and public acceptance, 2:13645 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Quality assurance (France), 2:13248 
Quality assurance requirements for control of procurement of 
items and services for nuclear power plants, 2:13240 (REG/G- 
1.123(10-76)) 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Review of radioactive waste discharges at nuclear power plants, 
2:13460 
NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Types of environmental health physics data that should be 
collected and evaluated in a nuclear power program, 2:13642 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Dose limits and licensing requirements for the limitation of the 
emission of radioactive materials from nuclear power stations 
in the FRG and the USA, 2:13241 (STH-2/75) 
Radioactive waste systems and radioactive effluents, 2:13459 
Review of radioactive waste discharges at nuclear power plants, 
2:13460 
Use of wind persistence data for the calculation of concentration 
statistics, 2:13454 (N-76-16706) 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
High-strength, high-temperature bolting material (ASME SA-453 
with additional requirements), 2:13251 (RDT-M-6-6T(4- 
76)(Rev.)) 
Low alloy steel plates (ASME SA-533 with additional 
requirements), 2:13253 (RDT-M-5-3T(4-76)(Rev.)) 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Dynamic elastic-plastic design of pipe whip safety devices, 
2:13611 
Three-dimensional thermal and stress analysis of a piping tee. 
Final report, 2:13328 (PB-247323) 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Basis for standards in cost-benefit analysis in nuclear power 
plant licensing actions, 2:13234 
Nuclear power for an urban center, 2:13245 
Policy issues raised by intervenor requests for financial 
assistance in NRC proceedings, 2:13238 (PB-243660) 
Review of impact statements for various power reactors, 
2:13246 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Activity report 1973/1974. Ist June 1973 to 30th June 1974, 
2:12946 (DEU-75-18) 
NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 
Fundamentals and applications of systems reliability analysis, 
2:13587 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
First results of test calculations using a programme for the 
coupled determination of fluid and structural dynamic 
processes; structural dynamics, 2:13599 
Fundamentals and applications of systems reliability analysis, 
2:13587 
Present-day problems of operational safety of nuclear power 
plants, 2:13647 
Probability and the consequences of major reactor accidents, 
2:13654 
Safety requirements for nuclear power stations. Pt. 4. Safety 
reports (German Federal Republic), 2:13653 
NUCLEAR POWER PLANTS/RELIABILITY 
Some current academic research in system reliability theory. 
Technical report, 2:13499 (AD-A-020852) 
NUCLEAR POWER PLANTS/REMOTE HANDLING 
EQUIPMENT 
Mobile multi-pu manipulators for use in nuclear reactor 
buildings, 2113548 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Earthquake risk as a design criterion in nuclear power projects, 
2:13517 (INIS-mf-3 108/35 ) 
NUCLEAR POWER PLANTS/SAFETY STANDARDS 
Description of current practice regarding the safety criteria for 
nuclear power stations. Safety criteria: 2.7: Protection against 
fire and explosions. Partial aspect: protection of nuclear power 
lants against fire originating within the plant itself (German 
edond Repultie ), 2:13250 
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NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Earthquake risk as a design criterion in nuclear power projects, 
2:13517 (INIS-mf-3 108/35) 
a characteristics of earthquake ground motions, 
213447 


Geotechnical investigations at nuclear power plant sites, 2:13446 

Procedures for developing vibratory ground motion criteria at 
nuclear plant sites, 2:13448 

Rational determination of the operational basis earthquake and 
its impact on overall safety and cost of nuclear facilities, 
2:13582 

Seismic design of nuclear power plants. An assessment. Final 
report, 2:13539 (PB-245119) 

Simplified method for development of earthquake ground and 
floor response spectra for nuclear power plant design, 2:13312 
(INIS-mf-3117) 

Waves generated by horizontal oscillations. Final report, 
2:13544 (PB-252457) 

NUCLEAR POWER PLANTS/SITE SELECTION 

Comparison of bedrock and surface seismic input for nuclear 
power plants, 2:14771 (UCRL-77671) 

Florida Power and Light Power Plant site evaluation instrument, 
2:13444 

Meteorological aspects in planning and operating nuclear power 
stations, 2:13451 

Nuclear Energy Center Site Survey, 1975. Part II. The U.S. 
electric power system and the potential role of nuclear energy 
centers (USA), 2:13438 (NUREG-0001(Pt.2)) 

Nuclear plants and geothermal energy: seismology and geologic 
structures in the site selection of nuclear plants, 2:13648 

Nuclear plants and geothermal energy: program of nuclear 
equipment and power plant siting, 2:13650 

On the risk and cost calculations in the case of nuclear power 
plant site selection, 2:13427 

Siting considerations for nuclear power plants: the government 
view, 2:13443 

Suitability indices for ecological evaluation of alternatives, 
2:14741 

Water use implications for nuclear power stations in the United 
States of America, 2:13428 

NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 

Social impacts of nuclear power plants, 2:13445 

NUCLEAR POWER PLANTS/STANDARDS 
RDT Standards status report, 2:13239 (RDT-STATUS-10-76) 
NUCLEAR POWER PLANTS/STEAM GENERATORS 

Selection of optimal geometry of evaporation channels according 
to maximum circulation characteristics, 2:13364 

Turbines for nuclear power stations, 2:12898 (JPRS-66022) 

NUCLEAR POWER PLANTS/STEAM TURBINES 

Optimization of nuclear power plant turbine start-up by the 
method of mathematical modeling, 2:13362 

Selection of temperature heads in regenerative heat exchangers 
of turbine installations of nuclear power plants, 2:13363 

Some aspects of the design of saturated-steam turbines for 
nuclear power stations, 2:13365 

NUCLEAR POWER PLANTS/SYSTEM FAILURE ANALYSIS 

Some current academic research in system reliability theory. 

Technical report, 2:13499 (AD-A-020852) 
NUCLEAR POWER PLANTS/TOPPING CYCLES 
Liquid-metal binary cycles for stationary power, 2:12949 (N-75- 
30649) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 

Nuclear spectroscopy with radioactive sources, twelfth annual 

progress report (Georgia Inst. of Tech.), 2:15225 (ORO-3346- 


196) 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Nuclear theory group progress report and renewal proposal, 
December |, 1976-November 30, 1977 (Dept. of Physics, 
State Univ. of N.Y. at Stony Brook), 2:15273 (COO-3001- 


160) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
A summary of methods for computing the degradation of 
structural elements due to the thermal and thermal-blast 
effects of nuclear weapons, 2:14616 (AD-A-025765) 
Hand calculator programs for weapons effects analyses: the 
physical vulnerability system, 2:14617 (UCRL-52103) 
NUCLEAR WEAPONS/RESEARCH PROGRAMS 
Funding and management alternatives for ERDA military 
— and restricted data functions (appendices D, E, F, 
, and H), 2:15626 (ERDA-97C) 
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NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEASES 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
NUCLEASES/CHEMICAL PROPERTIES 
Mung bean nuclease I. Physical, chemical, and catalytic 
properties, 2:14838 
NUCLEASES/METABOLISM 
Mung bean nuclease I. Terminally directed hydrolysis of native 
DNA, 2:14837 
Temperature-sensitive DNA polymerase induced by a 
bacteriophage TS mutant: relationship between polymerase 
and exonuclease activities, 2:14836 
NUCLEASES/MOLECULAR WEIGHT 
Mung bean nuclease I. Physical, chemical, and catalytic 
properties, 2:14838 
NUCLEASES/PURIFICATION 
Mung bean nuclease I. Physical, chemical, and catalytic 
properties, 2:14838 
NUCLEON REACTIONS 
See also ANTIPROTON REACTIONS 
NUCLEON REACTIONS/PARTICLE PRODUCTION 
Cerenkov production of pions in collisions of relativistic 
nucleons with nuclei, 2:15278 
NUCLEON-DEUTERON INTERACTIONS/POTENTIAL 
SCATTERING 
Exact and approximate multiple diffraction calculations (Fixed- 
scatterer model, three-body problem, two-body amplitudes), 
2:15203 (ORO-5S 126-4) 
NUCLEON-NUCLEON POTENTIAL/RESEARCH PROGRAMS 
Nuclear theory group progress report and renewal proposal, 
December 1, 1976-November 30, 1977 (Dept. of Physics, 
State Univ. of N.Y. at Stony Brook), 2:15273 (COO-3001- 
160) 
NUCLEOSIDES/METABOLISM 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
NUCLEOTIDES 
See also NUCLEOSIDES 
NUCLEOTIDES/DICHROISM 
Classical theory and calculations of circular dichroism in infinite 
ney polymers (Polynucleotide sequences), 2:14259 (LBL- 
6) 
NUTS 
See FASTENERS 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OBRIGHEIM REACTOR/PLUTONIUM RECYCLE 
Pu recycling in KWU light-water reactors. Experience and 
perspectives, 2:13007 
OBSIDIANITES 
See TEKTITES 
OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 
OCEANOGRAPHY/RESEARCH PROGRAMS 
Intense neutron source facility. Progress report, July 1- 
September 30, 1975, 2:15618 (LA-6547-PR) 
OCEANS 
See SEAS 
OCTANE/FLAMES 
Experimental determination of the quenching distance of 
methanol and iso-octane/methanol blends, 2:12697 
OCTUPOLAR CONFIGURATIONS/DESIGN 
Fusion reactor studies: key physics questions using the d.c. 
octopole. Key phase report No. 1, 2:15555 (PB-248320) 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
Nuclear fuel element and reactor facility (Patent; LMFBR), 
2:13188 
Separation of inert fission gases from off-gases from nuclear 
power plants by low-temperature distillation, 2:12997 
OFF-GAS YSTEMS/COLU N PACKING 
Flooding characteristics of Goodloe packing, 2:14734 
(ORNL/TM-5212) 
OFFICE BUILDINGS/ENERGY CONSUMPTION 
Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 
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OFFICE BUILDINGS/SOLAR AIR CONDITIONING 

National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 

OFFICE BUILDINGS/SOLAR SPACE HEATING 

National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 

OFFICE BUILDINGS/VENTILATION 

Air change measurements using a tracer gas technique, 2:13926 
(COO-2704-2) 

OFF-PEAK ENERGY STORAGE 

Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 

OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 

Development program for solid electrolyte batteries. Interim 

port, 2:13678 (PB-248326) 
OFF-PEAK ENERGY ee en ASSESSMENT 

Energy ———, 2:13 

OFFSHORE D LLING/ENVIRONMENTAL EFFECTS 

Barium in southern California coastal waters: a potential 

indicator of marine drilling contamination, 2:14803 
OFFSHORE NUCLEAR POWER PLANTS/SITE SELECTION 

Winter conditions in the New York Bight, 1973-1974, 2:14823 
(PB-245191) 

OFFSHORE OPERATIONS/RECOMMENDATIONS 

RANN utilization experience. Case study No. 12. Outer 
continental shelf oil and gas, 2:12316 (PB-247256) 

OFFSHORE SITES/ENVIRONMENTAL EFFECTS 

Oceanographic studies to assess the environmental implications 
of offshore siting of electric generating facilities: New York 
field studies, 1973-1974. Final report, 2:12914 (PB-250384) 

OHMIC PLASMA HEATING 
See JOULE HEATING 
OIL FIELDS/LEAKS 
Oil and gas seeps in Alaska, 2:12379 (BM-IC-8122) 
OIL FIELDS/PRODUCTIVITY 

Depth and producing rate classification of petroleum reservoirs 
in the United States, 1971. Information circular, 2:12314 (PB- 
244368) 

OIL SAND DEPOSITS 
Outlook for fuel reserves, 2:13803 
OIL SANDS/IN-SITU PROCESSING 

Method for recovery of bitumens from tar sands (Patent; 
injection of O-containing gas and steam), 2:12421 

Recovery of bitumens by imbibition flooding (Use of liquid 
alkane as solvent), 2:12420 

OIL SHALE DEPOSITS 
Outlook for fuel reserves, 2:13803 
OIL SHALE DEPOSITS/EXPLORATION 

Combination of epithermal and inelastic neutron scattering 

methods to locate coal and oil-shale zones (Patent), 2:14598 
OIL SHALE DEPOSITS/LITHOLOGY 

Stratigraphic section of part of the Green River Formation and 
underlying units exposed in Tommys Draw, western Piceance 
Creek Basin, Colorado, 2:12416 (USGS-OFR-75-422) 

OIL SHALE INDUSTRY/AIR POLLUTION 

Atmospheric pollution potential from fossil-fuel resource 
extraction, on-site processing, and transportation. Final report, 
Jan-Dec 1975, 2:12222 (PB-252649) 

OIL SHALE INDUSTRY/SOCIO-ECONOMIC FACTORS 

Western perspective on energy: a plea for rational energy 
planning, 2:13806 

OIL SHALE MINING/RESEARCH PROGRAMS 

Explosively produced fracture of oil shale. Progress report, April 

1-June 30, 1976, 2:12417 (LA-6521-PR) 
OIL SHALES/BIBLIOGRAPHIES 

Oil shale mining, processing, uses, and environmental impacts 
(citations from the NTIS Data Base). Report for 1964-Mar 
1976 (223 abstracts), 2:12418 (NTIS/PS-76/0319) 

Oil shale mining, processing, uses, and environmental impacts 
(citations from the Engineering Index Data Base). Report for 
1970-Mar 1976 (231 abstracts), 2:12419 (NTIS/PS-76/0320) 

OIL SHALES/BIOLOGICAL EFFECTS 

Evaluation of the dose-effect relationships for the immune 
response to biologically active agents associated with oil shale 
and coal gasification technologies, January 1-June 30, 1976, 
2:14939 (LA-6506-PR) 

OIL SHALES/BY-PRODUCTS 
Process of burning fuel slate to produce energy and cement 
clinker at the same time, 2:12434 
OIL SHALES/CHEMICAL COMPOSITION 
Polar constituents isolated from Green River oil shale, 2:12429 
OIL SHALES/COMBUSTION 

Observations on the combustion of oil shale in a fluidized bed 
(Effects of particle size on weight loss; hydrocarbon, CO, and 
nitric oxide products), 2:12422 
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Process of burning fuel slate to produce energy and cement 

clinker at the same time, 2:12434 
OIL SHALES/ELECTRON MICROPROBE ANALYSIS 

Electron microprobe studies of Mahogany zone and Devonian 
oil shales, 2:12426 (LA-6414-MS) 

OIL SHALES/EXPLOSIVE FRACTURING 

Explosively produced fracture of oil shale. Progress report, April 
1-June 30, 1976, 2:12417 (LA-6521-PR) 

OIL SHALES/GOVERNMENT POLICIES 

Western perspective on energy: a plea for rational energy 

planning, 2:13806 
OIL SHALES/HEATING RATE 

Some observations of retorting phenomena in shale blocks 
(Large blocks in oxidizing and nonoxidizing atmospheres), 
2:12427 (LERC/RI-76/8) 

OIL SHALES/IN-SITU COMBUSTION 

Combustion front propagation through fractured oil shale 
(Structure of reaction front and flame front propagation rates 
as function of oil-shale particle size, air delivery rate, and 
temperature ), 2:12432 

OIL SHALES/MINERALOGY 

Electron microprobe studies of Mahogany zone and Devonian 

oil shales, 2:12426 (LA-6414-MS) 
OIL SHALES/PROCESSING 

Literature study ‘oil shale’ (Survey of world deposits and 
methods of processing; emphasis on Federal Republic of 
Germany), 2:12415 (BMFT-FB-T-75-50) 

OIL SHALES/RESERVES 

Literature study ‘oil shale’ (Survey of world deposits and 
methods of processing; emphasis on Federal Republic of 
Germany), 2:12415 (BMFT-FB-T-75-50) 

OIL SHALES/RETORTING 

Economic and ecologic comparison of the nuclear stimulation of 
natural gas fields with retorting of oil shale. Final report, 
2:12412 (AD-B-006746) 

Oil shale retorting (Patent; hot spent shale used as heat source), 
2:12423 

OIL SPILLS/BIODEGRADATION 

Microbial degradation of oil in continuous culture. Final report, 

2:12364 (AD-A-013310) 
OIL SPILLS/CONTROL 

Research, design, and development of the U.S. Coast Guard high 
seas oil containment system. Final report, Sep 1970-Sep 1975, 
2:12378 (AD-A-025749) 

OIL SPILLS/CONTROL EQUIPMENT 

High seas oil containment barrier mooring system. Final report, 

2:12371 (AD-A-020980) 
OIL SPILLS/DIFFUSION 

Predicted oil slick movement from various locations off the New 
Jersey-Delaware coastline. Final report, 2:12369 (AD-A- 
019019) 

Preliminary projections of oil spill movement for three potential 
deepwater port sites in the Gulf of Mexico. Final report, 
2:12375 (AD-A-024331) 

OIL SPILLS/ENVIRONMENTAL EFFECTS 

Effects of hydrodynamic processes on the development of 
ground-water pollution: study on physical models in a 
saturated porous medium, 2:14800 

OIL SPILLS/FORECASTING 

Methodology for designation of adjacent coastal states. Final 

report, 2:12376 (AD-A-024483) 
OIL SPILLS/MANAGEMENT 

Vulnerability model. A simulation system for assessing damage 
resulting from marine spills. Final report, 2:14786 (AD-A- 
015245) 

OIL SPILLS/MASS TRANSFER 
Probabilistic approach for dispersion of oil at sea, 2:14802 
OIL SPILLS/MATHEMATICAL MODELS 

Computer simulation technique for oil spills off the New Jersey- 
Delaware coastline. Final report, 2:12368 (AD-A-018947) 

Probabilistic approach for dispersion of oil at sea, 2:14802 

OIL SPILLS/MEASURING METHODS 

Crude oil spills research: an investigation and evaluation of 

analytical techniques, 2:12380 (BM-RI-8024) 
OIL SPILLS/MONITORING 

Development of buoy mounted hydrocarbon vapor sensors for 
use in local area pollution surveillance system. Interim report, 
Jul 1973-Jun 1975, 2:14787 (AD-A-022855) 

Interpretation manual for the airborne remote sensor system, 
2:12370 (AD-A-019460) 


Optimization and evaluation of a fluorescence oil spill detector. 
Volume |. Laboratory measurements and field evaluation. 
Final report, Dec 1974-May 1975, 2:12365 (AD-A-016460) 

Optimization and evaluation of a fluorescence oil spill detector. 


Volume 2. Prototype design. Final report, Dec 1974-May 
1975, 2:12366 (AD-A-016464) 
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OIL SPILLS/PROBABILITY 
Risk and cost analysis of transporting Southern California Outer 
Continental Shelf oil, 2:12393 (PB-248738) x 
Risk and cost analysis of transporting and storing Gulf of Alaska 
Outer Continental Shelf oil, 2:12394 (PB-248739) 
OIL SPILLS/RECOVERY 
Fast current oil response systems tests on phase I concepts. Final 
report | Aug 1974-30 May 1975, 2:12373 (AD-A-022928) 
Program for preventing and eliminating oil pollution of the 
a River. Final report, Jul 1968-Jun 1972, 2:14792 (PB- 
49518) . 
Redesign, fabrication and test of a 1000-GPM high seas oil 
recovery system and design only of a 500-gpm high seas oil 
recovery. Final report, Jan 1974-Jun 1975, 2:12374 (AD-A- 
023534) . 
Tests of oil recovery devices in broken ice fields. Phase I. Final 
report, 2:12367 (AD-A-016465 ) 
Tests of oil recovery devices in broken ice fields, Phase II. Final 
report, Jul-Dec 1975, 2:12377 (AD-A-025748) 
OIL SPILLS/REMOTE SENSING 
Development and test of video systems for airborne surveillance 
of oil spills, 2:12381 (N-75-27539) 
OIL SPILLS/REMOVAL 
Oil/water separator evaluation. Informal report, Jan-Nov 1974, 
2:12363 (AD-A-013210) 
OIL SPILLS/TOXICITY 
Toxic effects of oil discharged from ships. Final report, Feb-Dec 
1975, 2:14937 (AD-A-022902) 
OIL WELLS/CABLES 
Cable system for use in a pipe string and method for installing 
and using the same (Patent), 2:12320 
OIL WELLS/HYDRAULIC FRACTURING 
Massive hydraulic fracture mapping and characterization 
program. Third quarterly report, February 1976-April 1976, 
2:12319 (SAND-76-0317) 
OIL WELLS/RADIOACTIVE TRACER LOGGING 
Method for detecting and locating sand-producing zones in 
friable, unconsolidated sandstone formations of subterranean 
formations (Patent), 2:14600 
OIL WELLS/TELEMETRY 
Cable system for use in a pipe string and method for installing 
and using the same (Patent), 2:12320 
OIL WELLS/TESTING 
Pressure operated isolation valve for use in a well testing 
apparatus and its method of operation (Patent; testing the 
productivity), 2:12321 
OIL WELLS/WELL LOGGING 
Well logging manual. Final report, 2:12310 (PB-247641) 
OIL WELLS/WELL STIMULATION 
Chemical explosives fracturing field demonstrations. Final 
report, 2:12312 (BERC-0001-1 ) 
OKG-2 REACTOR/REACTOR COMMISSIONING 
Commissioning of the ASEA-ATOM boiling water reactor 
Oskarshamn 2, 2:13008 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
OOCYTES/DELAYED RADIATION EFFECTS 
Late effects of Co y radiation on the bovine oocyte as 
reflected by oocyte survival, follicular development, and 
reproductive performance, 2:14916 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/MARKET 
Exhaustible resources and industrial structure: a Nash - Cournot 
approach to the world oil market, 2:13828 
OPEC/PETROLEUM REFINERIES 
Trends in refinery capacity and utilization, 2:!12324 (FEA/G- 
75/710) 
OPEN PLASMA DEVICES/CYCLOTRON INSTABILITY 
Cyclotron instability in a low-density plasma in an open 
confinement system involving the excitation of low-frequency 
flute waves, 2:15491 
OPEN-CYCLE MHD GENERATORS/PLANNING 
An overall program for the development of open cycle MHD 
power generation. Special report (Fossil fuels), 2:13872 (PB- 
242585) 
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OPERATIONAL AMPLIFIERS/PHYSICAL RADIATION 
EFFECTS 
Study of IEMP effects on IC operational amplifier circuits. 
Interim report, 2:14579 (AD-A-019667) 
OPERATIONAL AMPLIFIERS/RADIATION HARDENING 
lon implanted R2 JFET’s for operational amplifier’s. Final 
report, Apr 1973-Sep 1974, 2:14574 (AD-A-017515) 
OPTICAL FILTERS/DESIGN 
Collinear acousto-opitical tunable filter and acousto-optically 
tunable laser (Patent), 2:14491 
OPTICAL MODELS/ALPHA REACTIONS 
Critique of explanations of the anomalous large-angle scattering 
of alpha particles, 2:15281 
OPTICAL MODELS/WOODS-SAXON POTENTIAL 
Analysis of '*C+'C scattering and the depth of the real 
potential, 2:15232 
OPTICAL PYROMETERS/CORRECTIONS 
Effect of scattered light on temperature measurement by optical 
pyrometry, 2:14595 
ORBITAL SOLAR POWER PLANTS/COST 
Transportation options for solar power satellites, 2:12764 
ORBITAL SOLAR POWER PLANTS/HEARINGS 
Solar satellite power system concepts. Hearings before the 
Subcommittee on Space Science and Applications and the 
Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:13861 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Microwave electric power transmission (a bibliography with 
abstracts). Report for 1964-Jun 1976, 2:12762 (NTIS/PS- 
76/0445) 
ORBITAL SOLAR POWER PLANTS/TRANSPORT 
Transportation options for solar power satellites, 2:12764 
ORDER PARAMETERS/FLUCTUATIONS 
Critical growth and saturation effects in order-parameter 
fluctuations with two time scales, 2:15337 
OREGON/GEOTHERMAL FIELDS 
Audio-magnetotelluric data log and station location map for the 
Klamath Falls Known Geothermal Resource Area, Oregon, 
2:12846 (USGS-OFR-76-320) 
OREGON/GEOTHERMAL RESOURCES 
Appendix B: administrative requirements for development of 
geothermal resources, 2:12856 (JPL-5040-25(Rev.A)(App.)) 
OREGON/MAGNETOTELLURIC SURVEYS 
Audio-magnetotelluric data log and station location map for the 
Klamath Falls Known Geothermal Resource Area, Oregon, 
2:12846 (USGS-OFR-76-320) 
ORGANIC BORON COMPOUNDS 
Navy fuel interactions with additives. Phase I. An investigation 
of side effects from a commercial biocide. Research and 
development report, 2:12395 (AD-A-018966) 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/CHEMICAL COMPOSITION 
Characterization of mineral matter in coals and coal liquefaction 
residues. Annual report, 2:12195 (PB-252256) 
ORGANIC COMPOUNDS/ECOLOGICAL CONCENTRATION 
NSF-RANN trace contaminants abstracts, 2:14755 (ORNL/EIS- 
100) 
ORGANIC INSULATORS/MECHANICAL PROPERTIES 
Organic insulation in fusion reactor magnet systems, 2:15622 
(RCN-240) 
ORGANIC NITROGEN COMPOUNDS 
See also ADENINES 
AMINES 
AMINO ACIDS 
CHLOROPHYLL 
CYTOSINE 
NUCLEOTIDES 
PROTEINS 
SEROTONIN 
ORGANIC NITROGEN COMPOUNDS/TOXICITY 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
ORGANIC POLYMERS 
See also PLASTICS 


OXYGEN/CHARGED-PARTICLE TRANSPORT / 


POLYESTERS 
R 


UBBERS 
ORGANIC POLYMERS/DICHROISM 
Classical theory and calculations of circular dichroism in infinite 
helical polymers, 2:14259 (LBL-5376) 
ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
THIOCYANATES 
ORGANIC SULFUR COMPOUNDS/CHEMICAL RADIATION 
EFFECTS 
Reaction intermediates produced in 2- 
methyltetrahydrothiophene and its solutions in 2- 
methyltetrahydrofuran by y radiolysis and photolysis at 77 K, 
2:14329 
ORGANIC SULFUR COMPOUNDS/PHOTOLYSIS 
Reaction intermediates produced in 2- 
methyltetrahydrothiophene and its solutions in 2- 
methyltetrahydrofuran by y radiolysis and photolysis at 77 K, 
2:14329 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Heat treatment of refuse for increasing anaerobic 
biodegradability. Semiannual progress report, | Jan-30 Jun 
1975, 2:12695 (PB-246158) 
ORGANOIDS 
See also MITOCHONDRIA 
ORGANOIDS/ELECTRON MICROSCOPY 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January |, 1976-December 31, 
1976, 2:14830 (ORO-4310-7) 
ORGANOIDS/ENERGY TRANSFER 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January |, 1976-December 31, 
1976, 2:14830 (ORO-43 10-7) 
ORGANOMETALLIC COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
NSF-RANN trace contaminants abstracts, 2:14755 (ORNL/EIS- 
100) 
ORGANOMETALLIC COMPOUNDS/MOLECULAR 
STRUCTURE 
Cobalt-boron clusters. Technical report, 2:14266 (AD-A- 
019419) 
ORGANS 
See also KIDNEYS 
SKELETON 
SKIN 
ORGANS/RADIATION DOSES 
Development of a dosimeter for distributed body organs. 
Progress report, 31 May-30 Nov 1975 (Proton dosimetry), 
2:14563 (N-76-16749) 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Neutral injection experiments on ORMAK, 2:15595 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/NUCLEAR MATERIALS MANAGEMENT 
ORNL nuclear materials criticality, accountability, and 
safeguards control as supported by an on-line computerized 
system, 2:12617 
ORNL/RADIOACTIVE WASTE DISPOSAL 
Chemical mechanisms of “Co transport in ground water from 
intermediate-level liquid waste trench 7: progress report for 
period ending June 30, 1975, 2:12560 (ORNL/TM-5348) 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
OSMIUM 188 TARGET/DEUTERON REACTIONS 
Nuclear spectroscopy of '*°Os, 2:15261 
OSMIUM 188 TARGET/NEUTRON REACTIONS 
Nuclear spectroscopy of 'Os, 2:15261 
OSMIUM 189/ENERGY LEVELS 
Nuclear spectroscopy of '®Os (J, 7, Nilsson systematics), 
2:15261 
OSMIUM 190 TARGET/DEUTERON REACTIONS 
Nuclear spectroscopy of 'Os, 2:15261 
OTTO HAHN REACTOR/REACTOR OPERATION 
Model case IRS-RWE for the determination of reliability data in 
ractical operation, 2:13492 (IRS-W-16) 
OXIDES/ATOM COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
OXIDES/ION COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
OXIRANS 
See EPOXIDES 





OXYGEN/CHARGED-PARTICLE TRANSPORT / 


OXYGEN/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
OXYGEN/CHEMISORPTION 
Multiple oxidation states of Al observed by photoelectron 
spectroscopy of substrate core level shifts, 2:14085 
OXY EN/DIFFUSION 
Oxygen diffusion measurements in porous UO/sub 2+x/, 2:14244 
OXYGEN/ELECTRON-MOLECULE COLLISIONS 
Electron impact excitation of the Rydberg states in O, in the 7- 
10 eV energy-loss region, 2:15167 
OXYGEN/METALLURGICAL EFFECTS 
Effects of interstitial oxygen and nitrogen on the mechanical 
properties of niobium-titanium alloys, 2:14115 
OXYGEN/PRODUCTION 
Energy system for production of hydrogen from waste 
incineration (Patent; incineration of refuse and use of 
generated heat to produce electricity and power; power is 
used to electrolyze water), 2:12672 
Permanent magnet hydrogen oxygen generating cells (Patent), 
2:12673 
OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Cross sections for the Ni, Cu, Zn"*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
"'Unique"’ energy-independent Woods-Saxon optical potential 
for '*O + *8Si elastic scattering, 2:15240 
OXYGEN 16 REACTIONS/PERIPHERAL COLLISIONS 
Similarity of cross sections for peripheral collisions at 20 MeV/A 
and 2.1 GeV/A, 2:15267 
OXYGEN 16 REACTIONS/STRIPPING 
Decoupling effects in the light mass barium isotopes, 2:15255 
OXYGEN 16 TARGET/NITROGEN 14 REACTIONS 
Alpha transfer reaction '*O('*N, '°B)?°Ne and high-spin states in 
Ne, 2:15236 
OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Cross sections for the Ni, Cu, Zn'*, '*O, xn) reactions near the 
Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 | 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/CHARGE DISTRIBUTION 
Ka x-rays from cosmic ray oxygen, 2:15028 (N-75-22250) 
OXYGEN IONS/ELECTRON-ION COLLISIONS 
Electron impact ionization of multicharged ions, 2:15162 
OXYGEN IONS/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE/CHEMICAL REACTION KINETICS 
Ozonation of high levels of phenol in water, 2:14308 (CONF- 
751107-18) 
OZONE/DECOMPOSITION 
Fluorocarbons and the environment. Report of federal task force 
on inadvertent modification of the stratosphere, 2:14662 (N- 
76-18700) 
OZONE/REMOVAL 
Estimated future atmospheric concentrations of CCI,F 
(fluorocarbon-11) for various hypothetical tropospheric 
removal rates, 2:14729 


P 


PACEMAKERS 
See CARDIAC PACEMAKERS 
PAINTS/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite- 
surfaces. 1. Spatial distributions of reflected helium atoms, 
2:15136 (N-75-27874) 
PALLADIUM/ION EXCHANGE CHROMATOGRAPHY 
Recovery of technetium, palladium, rhodium, and ruthenium 
roduced by nuclear fission (Patent), 2:12533 
PALLADIUM ALLOYS/SUPERCONDUCTIVITY ; 
Systematic investigation of superconductivity in palladium alloys 
roduced by ion implantation, 2:14206 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY _ , 
ae Pd-H formed by evaporation of Pd into solid 
, 2:14263 
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PALLADIUM HYDRIDES/TUNNEL EFFECT 
Superconductivity in PdHsub(n) thin films, 2:14276 
Tunneling experiments of superconducting palladium-deuterium 
alloys, 2:14141 
PAPE! ATERIALS RECOVERY 
Base line forecasts of resource recovery, 1972 to 1990. Final 
report, 2:14525 (PB-245924) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/PERFORMANCE 
Comparison of flat plate and cylindrical parabolic focusing solar 
energy collectors for Oak Ridge (Part 2), 2:12808 
(ORNL/MIT-214) 
Performance analysis of a cylindrical parabolic focusing 
collector and comparison with experimental results, 2:12814 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Resonant excitation of plasma waves in an electron beam, 
2:15454 
PARASITES/CONTROL 
Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international symposium 
on nuclear techniques in animal production and health, 
Vienna, Austria, February 2-6, 1976, 2:14870 (STI/PUB-431) 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARKA REACTOR 
STF simulation with PARKA and application to diagnostic 
instrumentation evaluation, 2:13470 (LA-UR-76-2067) 
PARTICLE INTERACTIONS/HAMILTONIANS 
Approximately relativistic Hamiltonians for interacting particles, 
2:15192 
PARTICLE INTERACTIONS/TWO-BODY PROBLEM 
Approximately relativistic Hamiltonians for interacting particles, 
2:15192 
PARTICLES 
See also DROPLETS 
PARTICLES/MONITORING 
Impact of energy shortage on ambient sulfur dioxide and 
particulate levels in metropolitan Boston AQCR. Final report, 
2:14687 (PB-246592) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PATIENTS/RADIATION DOSES 
Nashville dental project: an educational approach for voluntary 
improvement of radiographic practice. Technical report, 
2:14892 (PB-246674) 
The use of iodine-125 for interstitial implants. Final report 1968- 
1971, 2:14894 (PB-247899) 
PDP COMPUTERS/EQUIPMENT INTERFACES 
PDP-8/L communication interface (9 Jul 1971) (Engineering 
Materials) (38 drawings), 2:15638 (CAPE-2527) 
PDP COMPUTERS/PROGRAMMING 
Debugging tool (Apr 1976) (Engineering Materials) (16 
drawings), 2:15637 (CAPE-2526) 
IOS: PDP 11/45 formatted input/output task stacker and 
processer (In MACRO-II), 2:15627 (COO-1112-343) 
PEACH BOTTOM-1 REACTOR/PRIMARY COOLANT 
CIRCUITS 
Measurement of fission product activity in the Peach Bottom 
Reactor primary coolant loop, 2:13069 (GA-A-14059) 
PEACH BOTTOM-1 REACTOR/REACTOR OPERATION 
Operating history report for the Peach Bottom HTGR. Volume 
I. Reactor operating history, 2:13068 (GA-A-13907(Vol.1)) 
PEARLITE/CORROSION RESISTANCE 
Pseudopassivity and corrosion resistance of pearlitic steel grades 
in power plants, 2:13012 
PEBBLE BED REACTORS 
See also AVR REACTOR 
Studies on the flow characteristics of large pebble-bed reactors 
employing the ‘Otto’ principle, 2:13097 
PEBBLE BED REACTORS/AFTER-HEAT REMOVAL 
Advance shutdown methods and after-heat removal possibilities 
for high temperature reactors with spherical fuel elements. 
Parts I and Il, 2:13087 (ERDA-tr-221) 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Nuclear reactor (Patent), 2:13421 
PEBBLE BED REACTORS/HOT SPOTS 
Experimental study of hot spots in active packed beds, 2:13072 
(N-76-11389) 
PEBBLE BED REACTORS/LOSS OF FLOW 
The temperature behaviour of pebble-bed reactors following a 
coolant loop failure, 2:13628 
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PEBBLE BED REACTORS/NEUTRON ABSORBERS 
Nuclear reactor (Patent), 2:13421 
PEBBLE BED REACTORS/REACTOR CONTROL SYSTEMS 
Reactor power control and shutdown system (Patent), 2:13419 
PEBBLE BED REACTORS/REACTOR COOLING SYSTEMS 
Natural convection in the core of a pebble-bed reactor, 2:13111 
PEBBLE BED REACTORS/REACTOR KINETICS 
DYNOTTO: a one-dimensional program in slab geometry for the 
investigation of the space time behaviour of high-temperature 
reactors with spherical fuel elements, 2:13071 (Juel-1246) 
PEBBLE BED REACTORS/REACTOR SHUTDOWN 
Advance shutdown methods and after-heat removal possibilities 
for high temperature reactors with spherical fuel elements. 
Parts I and Il, 2:13087 (ERDA-tr-221) 
PEBBLE BED REACTORS/SAFEGUARDS 
Safeguards-system for pebble bed reactors, 2:12616 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES/SPECTROSCOPY 
Re-orientation spectroscopy of stored ions. Final report, May 
1969-May 1974, 2:15390 (AD-A-020146) 
PENNING ION SOURCES/PERFORMANCE 
1S cm duoPIGatron ion source, 2:15593 (ORNL/TM-5662) 
PENNSYLVANIA/COAL MINES 
Determining cleat orientation of deeper coalbeds from overlying 
coals, 2:12231 (BM-RI-861 1) 
PENNSYLVANIA/GEOLOGIC DEPOSITS 
Comparison of Skylab and Landsat lineaments with joint 
orientations in north central Pennsylvania. Interim report, 
2:12224 (E-75-10391) 
PENNSYLVANIA/LAND RECLAMATION 
Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 
PENNSYLVANIA/SURFACE MINING 
Application of Landscat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report, 19 Dec 1975-19 Mar 
1976, 2:12233 (E-76--10233) 
PENNSYLVANIA/TERRESTRIAL ECOSYSTEMS 
Experimental ecology of selected vertebrate species. Final report 
(Effects of sub-lethal y radiation on survival of chipmunks and 
pocket gophers), 2:14905 (COO-3426-13) 
PERSONNEL : 
See also ASTRONAUTS 
AVIATION PERSONNEL 
MILITARY PERSONNEL 
MINERS 
PERSONNEL/DATA COMPILATION 
NSF-RANN Trace Contaminants Program directory, 2:14667 
(ORNL/EIS-97) 
PERSONNEL/RADIATION DOSES 
Terrain effects on prompt tactical nuclear radiation 
environments. Final report, Sep 1974-Jul 1975, 2:14881 (AD- 
A-025027) 
PERSONNEL/WORKING CONDITIONS 
Results of clinical and hygienic observations of labour conditions 
and the state of health of personnel at research reactor 
facilities, 2:13569 
PERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/SAFETY STANDARDS 
Problem of laser radiation dosimetry, 2:15299 
PERSONNEL MONITORING 
Active versus passive screening for entrance control, 2:12606 
PETROCHEM!CALS/BIODEG RADATION 
Activated sludge degradability of organic substances in the waste 
water of the Kashima Petroleum and Petrochemical Industrial 
Complex in Japan, 2:12362 
PETROCHEMICALS/DEMAND FACTORS 
The analysis of the economic environment for the report to 
Congress on petrochemicals, 1974-1975, 2:12334 (PB- 
242946) 
PETROCHEMICALS/ECONOMICS 
The analysis of the economic environment for the report to 
Congress on petrochemicals, 1974-1975, 2:12334 (PB- 
242946) 
PETROCHEMICALS/ENVIRONMENTAL EFFECTS 
Storm runoff handling for industrial installations, 2:14798 
PETROLEUM 
See also SHALE OIL 
Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. Third 
Quarter, 1975, 2:15644 (PB-242760-03/SL ) 


PETROLEUM DISTILLATES/CHEMICAL ANALYSIS / 


Quarterly —— energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. 
Fourth quarter 1975 , 2:15645 (PB-242760-04/SL) 

PETROLEUM/CONSUMPTION RATES 

1975 survey of energy use in Wisconsin, 2:13795 (IES-65) 

PETROLEUM/DATA 

Monthly petroleum statistics report. August 1975, 2:12337 (PB- 
243432-08/SL) 

PIMS monthly petroleum report, 2:12347 (PB-245294) 

PIMS monthly petroleum report, 2:12349 (PB-245296) 

PIMS monthly petroleum report, 2:12351 (PB-245298) 

PIMS monthly petroleum report, 2:12353 (PB-245300) 

PIMS monthly petroleum report, 2:12355 (PB-245302) 

PETROLEUM/DEMAND FACTORS 

Petroleum supply and demand in the non-communist world, 
1972. Annual report, 2:12344 (PB-244977) 

PETROLEUM/DISTRIBUTION 

Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 

Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 

Crude supply alternatives for the Northern Tier States. Volume 
II. Technical report, 2:12389 (FEA/G-76/359) 

Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 

PETROLEUM/ENHANCED RECOVERY 

Review of secondary and tertiary recovery of crude oil. Final 
report, 2:12315 (PB-244970) 

PETROLEUM/FORECASTING 

Oil and gas resources, reserves, and productive capacities. 
Volume I. Final report, 2:12307 (PB-246354) 

Oil and gas resources, reserves, and productive capacities. 
Volume II. Final report, 2:12308 (PB-246355) 

PETROLEUM/MARKET 

Oil and development, 2:13827 

Petroleum supply and demand in the non-communist world, 
1972. Annual report, 2:12344 (PB-244977) 

PETROLEUM/OFFSHORE DRILLING 

Energy impact complicates coastal management problem, 
2:13752 

PETROLEUM/PARTIAL OXIDATION PROCESSES 

Production of clean fuel gas (Patent; from gasification of liquid 
hydrocarbon by partial oxidation), 2:12687 

PETROLEUM/PRODUCTION 

Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 

Investigation of primary factors affecting federal participation in 
R and D pertaining to the accelerated production of crude oil. 
Final report, 15 Jun-15 Sep 1974, 2:12317 (PB-248951) 

PETROLEUM/PURIFICATION 

Emissions from processes producing clean fuels. Final report, 
2:12154 (PB-247540) 

PETROLEUM/RESERVES 

Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 

PETROLEUM/TRANSPORT 

Oil transportation by tankers: an analysis of marine pollution 
and safety measures, 2°12391 (PB-244457) 

Petroleum transportation systems study. Chapter II. Ocean 
shipping and transshipment costs for crude oil. Final report, 
2:12400 (AD-A-012806) 

Petroleum transportation systems study. Chapter III. Port costs. 
Final report, 2:12401 (AD-A-012807) 

Risk and cost analysis of transporting Southern California Outer 
Continental Shelf oil, 2:12393 (PB-248738) 

Risk and cost analysis of transporting and storing Gulf of Alaska 
Outer Continental Shelf oil, 2:12394 (PB-248739) 

PETROLEUM DEPOSITS 
See also OIL FIELDS 

"'New-oil”’ prices improve prospects for western Missouri 
deposits, 2:12309 

Outlook for fuel reserves, 2:13803 

PETROLEUM DEPOSITS/EXPLOITATION 

RANN utilization experience. Case study No. 12. Outer 
continental shelf oil and gas, 2:12316 (PB-247256) 

PETROLEUM DEPOSITS/EXPLORATION 

Exploration, development, and production of Naval Petroleum 
Reserve Number 4, 2:13825 (FEA/S-76-330) 

Summary of petroleum potential, environmental geology, and 
the technology, time frame, and infrastructure for exploration 
and development of the western Gulf of Alaska, 2:12311 
(USGS-OFR-76-325) 

PETROLEUM DEPOSITS/OFFSHORE DRILLING 

Investigation of primary factors affecting federal participation in 
R and D pertaining to the accelerated production of crude oil. 
Final report, 15 Jun-15 Sep 1974, 2:12317 (PB-248951) 
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PETROLEUM DISTILLATES/CHEMICAL ANALYSIS 

Analytical method for the characterization of nitrogen bases in 

“ high-boiling petroleum distillates (370-535°C and 535-675°C 
fractions), 2.12 8 
PETROLEUM INDUSTRY/AIR POLLUTION 

Atmospheric pollution potential from fossil-fuel resource 
extraction, on-site processing, and transportation. Final report, 
Jan-Dec 1975, 2:13222 (PB-252649) 

PETROLEUM INDUSTRY/CHEMICAL EFFLUENTS 

Survey reports on atmospheric emissions from the petrochemical 
industry. Volume III. Final report, 2:12382 (PB-245629) 

Survey reports on atmospheric emissions from the petrochemical 
industry. Volume IV. Final report, 2:12383 (PB-245630) 

PETROLEUM INDUSTRY/ECONOMIC ELASTICITY 

Exhaustible resources and industrial structure: a Nash - Cournot 

approach to the world oil market, 2:13828 
PETROLEUM INDUSTRY/ECONOMICS 

"'New-oil’’ prices improve prospects for western Missouri 

deposits, 2:12309 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 

Degradation of hydrocarbons and mixed hydrocarbon substrate 
by microorganisms from Chesapeake Bay, 2:14933 

Remote measurements of sulfur dioxide emitted from stationary 
sources, 2:14721 

PETROLEUM INDUSTRY/GASEOUS WASTES 
Control of hydrocarbon emissions from petroleum liquids. Final 
report, Jul 1974-Sep 1975, 2:12385 (PB-246650) 
PETROLEUM INDUSTRY/INFORMATION 
Petroleum Division preprints, 2:12305 
PETROLEUM INDUSTRY/PRODUCTIVITY 

A survey of field tests of enhanced recovery methods for crude 

oil. Final report, 2:12318 (PB-249050) 
PETROLEUM INDUSTRY/WASTE MANAGEMENT 

Activated sludge degradability of organic substances in the waste 
water of the Kashima Petroleum and Petrochemical Industrial 
Complex in Japan, 2:12362 

Degradation of hydrocarbons and mixed hydrocarbon substrate 
by microorganisms from Ch ake Bay, 2:14933 

Storm runoff handling for industrial installations, 2:14798 

PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS , 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. Third 
Quarter, 1975, 2:15644 (PB-242760-03/SL ) 

Quarterly report: energy information report to Congress required 
by Public Law 93-319, amended by Public Law 94-163. 
Fourth quarter 1975 , 2:15645 (PB-242760-04/SL) 

PETROLEUM PRODUCTS/DATA 

Monthly petroleum statistics report. August 1975, 2:12337 (PB- 
243432-08/SL) 

PETROLEUM PRODUCTS/DEMAND FACTORS 

National petroleum product supply and demand. Revised base 
case forecast and the president’s program forecast. Technical 
report, 2:12357 (PB-246218) 

Petroleum transportation systems study. Chapter IV. Petroleum 
demand forecasts. Final report, 2:12331 (AD-A-012808) 

Petroleum supply and demand in the non-communist world, 
1972. Annual report, 2:12344 (PB-244977) 

Proposed energy conservation contingency plan: emergency 
weekend gasoline and diesel fuel retail distribution 
restrictions. Economic impact analysis. Environmental impact 
assessment. Contingency plan No. 3, 2:13778 (FEA/H- 
76/432) 

The analysis of the economic environment for the report to 
Congress on petrochemicals, 1974-1975, 2:12334 (PB- 
242946) 

PETROLEUM PRODUCTS/DISTRIBUTION 

Crude oil supply alternatives for the Northern Tier states, 

2:13824 (FEA/G-76/350) 
PETROLEUM PRODUCTS/ECONOMICS 

The analysis of the economic environment for the report to 
Congress on petrochemicals, 1974-1975, 2:12334 (PB- 
242946) 

PETROLEUM PRODUCTS/FORECASTING 

National petroleum product supply and demand. Revised base 
case forecast and the president's program forecast. Technical 
report, 2:12357 (PB-246218) 

Petroleum transportation systems study. Chapter IV. Petroleum 
demand forecasts. Final report, 2:12331 (AD-A-012808) 

PETROLEUM PRODUCTS/MARKET 

Petroleum supply and demand in the non-communist world, 

1972. Annual report, 2:12344 (PB-244977) 
PETROLEUM PRODUCTS/WASTE MANAGEMENT 
Model Used Oil Recycling Act (Booklet), 2:13790 
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PETROLEUM REFINERIES 
— - refinery capacity and utilization, 2:12324 (FEA/G- 
/710) 
PETROLEUM REFINERIES/DATA COMPILATION 

Trends in refinery capacity and utilization. Petroleum refineries 
in the United States/foreign refinery exporting centers. 
Semiannual supplement, 2:12325 (PB-242476) 

Trends in refinery capacity and utilization. Petroleum refineries 
in the United States/foreign refinery exporting centers. Annual 
report, 2:12326 (PB-242477) 

PETROLEUM REFINERIES/ECONOMICS 

Petroleum transportation systems study. Chapter V. Refinery 

operating costs. Final report, 2:12323 (AD-A-012809) 
PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 

Environmental problem definition for petroleum refineries, 
synthetic natural gas plants, and liquefied natural gas plants. 
Final report, Jan-Oct 1975, 2:12386 (PB-252245) 

PETROLEUM REFINERIES/GAS CHROMATOGRAPHY 

Gas chromatography techniques: applications in the area of fuels 

and their derivatives, 2:12399 (N-75-20498) 
PETROLEUM REFINERIES/GASEOUS WASTES 

Control of hydrocarbon emissions from petroleum liquids. Final 
report, Jul 1974-Sep 1975, 2:12385 (PB-246650) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

PETROLEUM REFINERIES/GOVERNMENT POLICIES 

U.S. petroleum refining capacity overview, 2:13826 (PB- 
242831) 

PETROLEUM REFINERIES/LIQUID WASTES 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume I. Final report, May-Aug 1974, 
2:12360 (PB-251744) 

Sampling and analytical strategies for compounds in petroleum 
refinery streams. Volume II. Process analysis of petroleum 
refinery streams. Final report, May-Aug 1974, 2:12361 (PB- 
251745) 

PETROLEUM REFINERIES/PLANNING 

U.S. petroleum refining capacity overview, 2:13826 (PB- 
242831) 

PETROLEUM REFINERIES/PROCESS HEAT 
Process heat in petroleum refinery applications. Final report 
(HTGR), 2:13264 (ORNL/Sub-4188-1) 
PETTEN STEK REACTOR 

See STEK REACTOR 
PHAGES 

See BACTERIOPHAGES 
PHANTOMS/NEUTRON TRANSPORT. 

Frequency of occurrence of various nuclear reactions when fast 
neutrons (approximately-less-thanSO MeV) pass through 
tissue-equivalent material, 2:15302 

PHARMACEUTICALS 
See DRUGS 
PHASE SHIFT/KAON PLUS-PROTON INTERACTIONS 
Phase shift and zeros in K*p, 2:15201 
PHENOLS 
See also CRESOLS 
PHENOLS/CHEMICAL REACTION KINETICS 

Ozonation of high levels of phenol in water, 2:14308 (CONF- 

751107-18) 
PHENYLETHYLENE 

See STYRENE 
PHILIPPINES/WIND POWER 

Survey of the possible use of windpower in Thailand and the 
Philippines, 2:12869 (PB-245609) 

PHOSPHATES/LATTICE VIBRATIONS 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603) 
PHOSPHATES/LIGHT SCATTERING 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603) 
PHOSPHATES/PHASE TRANSFORMATIONS 

Soft mode systems: SbSI and rare earth pentaphosphates, 

2:15307 (SAND-76-5603) 
PHOSPHORUS/METABOLISM 

Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international symposium 
on nuclear techniques in animal production and health, 
Vienna, Austria, February 2-6, 1976, 2:14870 (STI/PUB-431) 

PHOSPHORUS/MINERAL CYCLING 

Phosphorus conservation by evergreenness of mountain laurel 

(Kalmia latifolia), 2:14747 
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PHOSPHORUS CHLORIDES/ATOM-MOLECULE COLLISIONS 

Product magnetic deflection slotted disk velocity analysis 
molecular beams kinetics: LitSnCl,, PCl,, and SF,, 2:15165 

PHOSPHORUS OXIDES/ELECTRON SPIN RESONANCE 

Saturation behavior of inhomogeneously broadened EPR lines 
detected with magnetic field modulation, 2:15309 

PHOSPHORUS OXIDES/SPIN-LATTICE RELAXATION 

Saturation behavior of inhomogeneously broadened EPR lines 
detected with magnetic field modulation, 2:15309 

PHOTOCHEMICAL OXIDANTS/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 

PHOTOCHEMICAL OXIDANTS/ENVIRONMENTAL EFFECTS 
Photochemical oxidants in the ambient air of the United States. 

Final report, 2:14705 (PB-251243) 

PHOTOCHEMICAL OXIDANTS/MATHEMATICAL MODELS 

Photochemical oxidant modeling. Volume I - techniques 
applicable to highway system evaluation. Final report, 2:14681 
(PB-245915) 

PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 
See IMAGES 

PHOTOMETERS 

Design and evaluation of a measurement system for 
photosynthetically active quantum scalar irradiance, 2:14777 

PHOTOMULTIPLIERS/PERFORMANCE 

Evaluation of the Amperex 56 TVP photomultiplier, 2:14588 
(LBL-5328) 
PHOTOMULTIPLIERS/PHYSICAL RADIATION EFFECTS 
Effects of 1- and 2-MeV electrons on photomultiplier tubes, 
2:14585 (N-76-14917) 
PHOTONS ae 
See also COSMIC PHOTONS 

PHOTONS/MULTIPLE PRODUCTION 

Search for anomalous multiphoton production at 100-300 GeV, 
2:15178 

PHOTONUCLEAR REACTIONS/KNOCK-OUT REACTIONS 

Intermediate structure and the cross section of the reaction 
“Fe(y,n) for high-energy neutrons and their spectra, 2:15246 

PHOTOSYNTHESIS 

Design and evaluation of a measurement system for 
hotosynthetically active quantum scalar irradiance, 2:14777 

PHOTOSYNTHESIS/ENERGY CONVERSION 
Model systems for photosynthetic energy conversion, 2:14323 

PHOTOSYNTHESIS/STABILITY 
Biological solar energy conversion: approaches to overcome 

yield, stability and product limitations. Progress report no. 1, | 
Apr-30 Sep 1975, 2:12757 (PB-252925) 

PHOTOVOLTAIC CELLS/EFFICIENCY 

Semiconductor-electrolyte photovoltaic energy converter. 
Quarterly progress report No. 2, | May-31 Jul 1975, 2:12732 
(PB-252313) 

PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
ERDA photovoltaic systems definition project, 2:12758 
Photovoltaics and biomass utilization, 2:13859 

PHOTOVOLTAIC POWER PLANTS 

See also SOLAR CELL ARRAYS 

Transportation options for solar power satellites, 2:12764 

PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
New concepts in solar photovoltaic electric power systems 

design, 2:12759 

PHOTOVOLTAIC POWER PLANTS/HEARINGS 

Solar satellite power system concepts. Hearings before the 
Subcommittee on Space Science and Applications and the 
Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:13861 

PHOTOVOLTAIC POWER PLANTS/RESEARCH PROGRAMS 
ERDA photovoltaic systems definition project, 2:12758 

PHTHALOCYANINES/RADIATION EFFECTS 
Electron damage and defects in organic crystals, 2:14326 (LBL- 

4979) 

PHWR TYPE REACTORS 

See also KALPAKKAM-I REACTOR 
KALPAKKAM-2 REACTOR 
MZFR REACTOR 
NARORA-2 REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 

PHWR TYPE REACTORS/PRESSURE VESSELS 
Stresses at non-radial nozzle in cylindrical pressure vessels, 

2:13138 (INIS-mf-3 108/23 ) 


PIONS 


PHYCOCYANIN/ENERGY TRANSFER 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1976-December 31, 
1976, 2:14830 (ORO-43 10-7) 
PHYSICAL PROTECTION DEVICES 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
PHYSICAL RADIATION EFFECTS/COMPUTER 
CALCULATIONS 
Computing the time dependence of void size distributions during 
irradiation and annealing, 2:14215 
PICKERING-1 REACTOR/REACTOR OPERATION 
Pickering generating station, 2:13148 
PICKERING-2 REACTOR/BOILERS 
Pickering G.S. boiler repair: an example of planned 
maintenance, 2:13124 (AECL-5515) 
PICKERING-2 REACTOR/REACTOR OPERATION 
Pickering generating station, 2:13148 
PICKERING-3 REACTOR/REACTOR OPERATION 
Pickering generating station, 2:13148 
PICKERING-4 REACTOR/REACTOR OPERATION 
Pickering generating station, 2:13148 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENTS 
See also CHLOROPHYLL 
PHYCOCYANIN 
PIGMENTS/ENERGY TRANSFER 
Primary light harvesting system: phycobilisomes and associated 
membranes. Progress report, January 1, 1976-December 31, 
1976, 2:14830 (ORO-43 10-7) 
PILGRIM-1 REACTOR/PRESSURE VESSELS 
An engineering fracture mechanics analysis of the Pilgrim | 
nozzle-to-pressure vessel weld discontinuities. Technical 
report, 2:12972 (PB-247518) 
PILGRIM-1 REACTOR/THERMAL EFFLUENTS 
Forecasting power plant effects on the coastal zone, 2:13462 
(COO-2394-1) 
PILGRIM-2 REACTOR/THERMAL EFFLUENTS 
Forecasting power plant effects on the coastal zone, 2:13462 
(COO-2394-1) 
PILGRIM-3 REACTOR/THERMAL EFFLUENTS 
Forecasting power plant effects on the coastal zone, 2:13462 
(COO-2394-1) 
PINCH EFFECT 
See also THETA PINCH 
PINCH EFFECT/PLASMA SIMULATION 
A new approach to the study of planar plasma pinch stability. 
Progress report, 2:15441 (PB-252699) 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS/BEAM MONITORING 
An integrating scintillation detector as a beam monitor for high 
rates, 2:14553 
PION DETECTION/SHOWER COUNTERS 
Calculated performance of a mineral-oil-iron ionization 
spectrometer, 2:14570 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Limits on production of charmed particles by antiprotons and 
pions, 2:15187 
PION MINUS REACTIONS/KNOCK-OUT REACTIONS 
Comparison of neutron removal from 7Li by m*~ with free pion- 
nucleon results, 2:15231 
PION MINUS-PROTON INTERACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Negative pion topography by observation of --quanta after the 
charge exchange reaction 7 p yields 7° n (y-y coincidence 
probability distribution, differential cross sections), 2:15193 
(LA-tr-76-26) 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Measurement of 2p backward elastic scattering between 3.0 
GeV/c and 5.5 GeV/c (Ericson fluctuations, angular 
distributions, energy dependences, Regge theory, strong 
absorption, dual interference, cross sections), 2:15190 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Comparison of neutron removal from "Li by m*~ with free pion- 
nucleon results, 2:15231 
PION-NUCLEON INTERACTIONS/LOW EQUATION 
Pi-nucleon scattering, 2:15202 
PION-NUCLEON INTERACTIONS/PAULI PRINCIPLE 
Pion-nucleus scatter and the Pauli principle, 2:15280 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Pion-nucleus scatter and the Pauli principle, 2:15280 





PIONS 


PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/BETHE-SALPETER EQUATION 
Light-cone behavior of the pion Bethe-Salpeter wave function in 
the ladder model, 2:15216 
PIONS/PARTICLE PRODUCTION 
Cerenkov production of pions in collisions of relativistic 
nucleons with nuclei, 2:15278 
PIONS/SELF-ENERGY 
Pion-nucleus scatter and the Pauli principle, 2:15280 
PIONS MINUS/ELECTROPRODUCTION 
Comparison of w* and z~ electroproduction at Odegree and 
90degree center-of-mass angles, 2:15181 
PIONS MINUS/MEAN FREE PATH 
Inelastic interaction mean free path of negative pions in tungsten 
(5 to 15 GeV/c), 2:15289 (N-75-28206) 
PIONS NEUTRAL/DECAY 
Negative pion topography by observation of -y-quanta after the 
charge exchange reaction 7m p yields 7° n (-y-y coincidence 
probability distribution, differential cross sections), 2:15193 
(LA-tr-76-26) 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Comparison of neutral particle production in 100 GeV/c anti pp 
and interactions (Cross sections), 2:15199 
PIONS PLUS/ELECTROPRODUCTION 
Comparison of w* and m~ electroproduction at Odegree and 
90degree center-of-mass angles, 2:15181 
Scalar-transverse separation for single 7* electroproduction, 
2:15183 
PIONS PLUS/SLOWING-DOWN 
aa visualization of stopping pion distributions, 
71529 
PIPE JOINTS/DESIGN 
Evaluation of the bolting and flanges of ANSI B16.5 flanged 
joints: ASME Part A design rules, 2:13321 (ORNL/SUB-2913- 


3) 
PIPE JOINTS/STRESS ANALYSIS 
Three-dimensional thermal and stress analysis of a piping tee. 
Final report, 2:13328 (PB-247323) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also SLURRY PIPELINES 
Directory of transportation education (Post-secondary 
institutions), 2:13714 
PIPELINES/FATIGUE 
Fracture mechanics and residual fatigue life analysis for complex 
stress fields. Technical report, 2:13325 (PB-246254) 
PIPELINES/FRACTURES 
Fracture mechanics and residual fatigue life analysis for complex 
stress fields. Technical report, 2:13325 (PB-246254) 
PIPELINES/STRESS ANALYSIS 
Three-dimensional stress analyses of mitred elbows, 2:14385 
PIPES/DEFORMATION 
Effect of plastic deformation of piping on fluid-transient 
propagation, 2:14376 
PIPES/FABRICATION 
Centrifugally cast stainless steel fiber-reinforced refractory pipe. 
Final report, 1 Jun-29 Dec 1975, 2:12174 (PB-252292) 
Special requirements for pipe and tubing for nuclear and other 
special applications, 2:13333 
PI /MATERIALS TESTING 
Concrete-polymer materials for geothermal applications. 
Progress report No. 7, October-December 1975, 2:12859 
(BNL-20865) 
PIPES/MECHANICAL VIBRATIONS 
Dynamic calculation of piping systems of nuclear steam- 
producing plants, 2:13358 
Vibration analysis of the piping system using the modal analysis 
method. I. Vibration response excited by a sinusoidal force, 
2:13341 
PIPES/RUPTURES 
Analysis of the relative probability of pipe rupture at various 
locations in the primary cooling loop of a pressurized water 
reactor including the effects of a periodic inspection. Final 
report, 2:13021 (SAI-001-PA) 
PIPES/SEISMIC EFFECTS 
Seismic analysis of nuclear piping system, 2:13310 (INIS-mf- 
3108/34) 
PIPES/STRESS ANALYSIS 
FLEXA - a convenient FORTRAN program for flexibility and 
stress analyses of plain piping systems, 2:13318 (KFK-2241) 
PITCH (REACTOR PARAM TERS) 
See REACTOR LATTICE PARAMETERS 
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PLANETARY ATMOSPHERES/BALMER LINES 

Spectral line profiles for a planetary corona, 2:15071 (N-75- 
30979) 

PLANETARY ATMOSPHERES/LYMAN LINES 

Spectral line profiles for a planetary corona, 2:15071 (N-75- 
30979) 

PLANETARY EVOLUTION 

Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 

PLANETARY MAGNETOSPHERES/MEETINGS 

Magnetospheric particles and fields. Fina! technical report, Mar- 
Dec 1975 (Graz, Austria, 4-15 Aug 1975), 2:15117 (AD-A- 
019041) 

PLANETARY NEBULAE/EMISSION SPECTRA 

CRL 2688 and CRL 618: proto-planetary nebulae, 2:14978 
(AD-A-020805 ) 

H II regions in the nuclei of external galaxies, 2:15057 

PLANETARY NEBULAE/ULTRAVIOLET SPECTRA 
The rocket ultraviolet spectrum of the planetary nebula NGC 
7027, 2:15029 (N-75-24594) 
PLANETS 
See also EARTH PLANET 
JUPITER PLANET 
MARS PLANET 
MERCURY PLANET 
NEPTUNE PLANET 
URANUS PLANET 
VENUS PLANET 
PLANETS/ELECTROMAGNETIC FIELDS 

Research in space physics at the University of lowa. Annual 

report, 1975, 2:15076 (N-76-14985) 
PLANKTON/BIOLOGICAL MODELS 

Limitation of phytoplankton species in the ocean off western 

Africa, 2:14778 
PLANKTON/GROWTH 

Limitation of phytoplankton species in the ocean off western 

Africa, 2:14778 
PLANKTON/NUTRITION 

Silicic acid uptake and incorporation by natural marine 

phytoplankton populations, 2:14783 
PLANKTON/RADIOCHEMICAL ANALYSIS 

Uranium and thorium decay series nuclides in plankton from the 

Caribbean, 2:14810 
PLANKTON/TEMPERATURE EFFECTS 

Temperature responses of a coccolithophorid, Cricosphaera 
carterae, measured in a simple and inexpensive thermal- 
gradient device, 2:14930 

PLANT CELLS/GENETICS 
Regulation of gene expression in eukaryotic cells, 2:14848 
PLANT STEMS/RADIONUCLIDE KINETICS 

Uptake of plutonium-238 by plants grown under field condition 
as affected by one year of weathering and aging, 2:14926 
(BNWL-SA-5649) 

PLANTS 
See also ALGAE : 
AQUATIC ORGANISMS 
BIOMASS 
PLANTS/AGRICULTURE 

Tolerance to trace elements in plants (Tolerance of agricultural 
plants to trace amounts of naturally-occurring elements), 
2:14935 (UCLA-12-1105) 

PLANTS/ANAEROBIC DIGESTION 

Bio-conversion of water hyacinths into methane gas. Part | 
(Effects of cadmium and nickel pollution), 2:12686 (N-75- 
27564) 

PLANTS/MUTAGENESIS 

Chemical mutagenesis in plants and mutagenicity of plant 

related compounds (Bibliography), 2:14934 (ORNL/EMIC-7) 
PLANTS/RADIOACTIVITY 

Tritium fractionation in plants. Environmental monitoring series, 

2:14927 (PB-245839) 
PLANTS/RADIONUCLIDE KINETICS 

Americium: its behavior in soil and plant systems. Final report, 
2:14760 (PB-250797) 

Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 

Ruthenium: its behavior in plant and soil systems. Final report, 
2:14761 (PB-251107) 

Uptake of plutonium-238 by plants grown under field condition 
as affected by one year of weathering and aging, 2:14926 
(BNWL-SA-5649) 

PLANTS/TAXONOMY 

Chemical mutagenesis in plants and mutagenicity of plant 

related compounds (Bibliography), 2:14934 (ORNL/EMIC-7) 
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PLANTS/TOLERANCE 
Experimental ecological genetics in Plantago. II. Lead tolerance 
in Plantago lanceolata and Cynodon dactylon from a roadside, 
2:14847 
Tolerance to trace elements in plants (Tolerance of agricultural 
lants to trace amounts of naturally-occurring elements), 
514935 (UCLA-12-1105) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
SOLID-STATE PLASMA 
Ukrainian Physics Journal (English cover-to-cover translation of 
July, 1971, issue of Ukrainian Physics Journal), 2:15308 
(AEC-tr-7297/7) 
PLASMA/BIBLIOGRAPHIES 
Nuclear fusion (a bibliography with abstracts). Report for 1971- 
Sep 1975, 2:15342 (NTIS/PS-75/850) 
PLASMA/BOLTZMANN EQUATION 
Non equilibrium density expansion in the dilute one component 
plasma, 2:15451 
PLASMA/ELECTRIC CONDUCTIVITY 
Electrical conductivity of highly ionized dense hydrogen plasma. 
II. Comparison of experiment and theory, 2:15433 
Quasi-resistive regimes in magnetically confined plasmas, 
2:15481 
PLASMA/ELECTROMAGNETIC RADIATION 
Functional equation in the plasma inverse problem and 
solutions. Interim report, 2:15502 (AD-A-021059) 
PLASMA/EMISSION SPECTRA 
Influence of boundary layer on H/sub a/ and H/sub f/ line 
shape, 2:15430 
Measurement of the argon continuum radiation in the near 
VUV, 2:15427 
PLASMA/IMPURITIES 
Impurity transport in cylindrical plasmas. Final report, 2:15437 
(AD-A-018293) 
PLASMA/KINETIC EQUATIONS 
Kinetic equation for high-density, high-temperature plasmas. , 
2:15439 (AD-A-023003) 
PLASMA/LASER RADIATION 
Absorption and backscattering of CO, laser radiation in a 
plasma column, 2:15510 
Anomalous absorption and scattering of intense laser beam in 
plasma, 2:15519 
Anomalous absorption of laser radiation in a dense plasma, 
2:15516 
Laser effects handbook. 3. Laser absorption wave phenomena. 
Interim report, 1972-1974, 2:15503 (AD-A-024834) 
RAMSES, a two-dimensional, PIC type, laser pulse propagation 
code, 2:15515 
PLASMA/MEETINGS 
Summary of the third Varenna conference, 2:15343 
PLASMA/QUANTUM ELECTRODYNAMICS 
Quantum frequency shifts near a plasma surface, 2:15450 
PLASMA/RADIOWAVE RADIATION 


Propagation effects of large phase variations in a striated plasma. 


Topical report, | Oct 1974-31 Oct 1975, 2:15504 (AD-A- 
024997) 
PLASMA/SOUND WAVES 
Propagation and attenuation of sound waves as well as spectrally 
wae Rayleigh scattering in weakly ionized plasmas, 
71550 
PLASMA/STOCHASTIC PROCESSES 
A closed stochastic approximate model for time-dependent 
turbulent flows. Interim report, 2:15436 (AD-A-017716) 
PLASMA/THERMAL CONDUCTIVITY 
Recombination mechanism of the thermal conductivity of a 
lasma in strong magnetic field, 2:15445 
PLASMA/TRANSPORT THEORY 
CTR quarterly progress report, April-June 1976 (Surface 
studies, materials studies, and engineering for TEPR project), 
2:15544 (ANL/CTR-76-4) 
PLASMA/VIRIAL EQUATION 
Non equilibrium density expansion in the dilute one component 
plasma, 2:15451 


PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING / 


PLASMA/WHISTLERS 
Theoretical and experimental studies of space-related plasma 
wave propagation and resonance phenomena. Semiannual 
report, | Jan-30 Jun 1975, 2:15105 (N-75-30887) 
PLASMA ACCELERATION 
Plasma cluster acceleration by means of external magnetic fields, 


2:15428 
PLASMA ACCELERATION/TRAJECTORIES 
Plasma focus - a trajectory computation, 2:15444 
PLASMA CONFINEMENT 
Plasma heating and confinement with high current relativistic 
electron beams in a torus. Final report, 2:15606 (PB-252461) 
Stable confinement and compression of dense thermonuclear 
plasmas in a detonation driven vortex, 2:15372 
PLASMA CONFINEMENT/ADIABATIC PROCESSES 
Trapping of charged particles by a travelling wave with 
increasing phase velocity, 2:15362 
PLASMA CONFINEMENT/ELECTROSTATICS 
Electrostatic trap for ions from a laser-initiated plasma, 2:15360 
PLASMA CONFINEMENT/TOROIDAL CONFIGURATION 
Experimental study of enhanced diffusion by electrostatic 
fluctuations in an ohmically heated toroidal plasma, 2:15385 
PLASMA CONFINEMENT/WAVEGUIDES 
Plasma confinement by high-power excitation in a waveguide, 
2:15388 
PLASMA CONFINEMENT/2X DEVICES 
High-£, gas-stabilized, mirror-confined plasma, 2:15386 
PLASMA DIAGNOSTICS/ATOMIC BEAMS 
Plasma diagnostics with combined laser and atom beams, 
2:15413 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Influence of the amplitude of the superimposed potential 
oscillations on probe measurements of the electron 
distribution function, 2:15402 
Probes in a plasma from a gas dynamic point of view with 
application to the problem of satellite charging. Environmental 
research papers, 2:15391 (AD-A-021489) 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Study of the ion density of a radio-frequency plasma using 
electrostatic probes and focussed microwave interferometers, 
2:15414 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Laser interferometer for the NRL SEEBIE beam-plasma 
interaction experiment. Memorandum report, 2:15392 (AD-A- 
021504) 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Experimental study of ion collection by a cylindrical Langmuir 
probe in a transitional regime, 2:15412 
Laboratory plasma probe studies. Semiannual status report, | 
Aug 1974-31 Jan 1975, 2:15396 (N-75-26337/6ST) 
PLASMA DIAGNOSTICS/LASER RADIATION 
Concentration and effective charge of impurities in plasmas by 
laser radiation scattering, 2:15406 
Determination of plasma electron density by absorption of CO, 
laser radiation, 2:15408 
Experiments on the ATC Tokamak, 2:15398 (PPPL-1290) 
Formation of a plane scattering wave in diagnostics of plasma 
streams, 2:15417 
Investigation of the inhomogeneous plasma of a pulsed discharge 
in argon by laser diagnostic methods, 2:15416 
Laser diagnostics of laser-produced plasmas. Interim report, 
2:15394 (AD-A-024936) 
Laser heterodyne measurement of refractive index behind a 
shock front in an electromagnetic shock tube, 2:15405 
New laser scattering technique permitting the registration of the 
total scattered spectrum during one shot, 2:15410 
Plasma diagnostics with combined laser and atom beams, 
2:15413 
Sub-millimetre lasers for collective scattering in long Debye 
length plasmas, 2:15407 
PLASMA DIAGNOSTICS/MAGNETIC PROBES 
Measurement of local plasma diagmagnetism by a compensated 
multipole magnetic probe array, 2:15404 
PLASMA DIAGNOSTICS/MICROWAVE EQUIPMENT 
Phase-sensitive microwave reflectometer for plasma diagnostics. 
Part 2. Application to electron density measurements in gas 
discharge plasmas, 2:15400 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Experiments on the ATC Tokamak, 2:15398 (PPPL-1290) 
Microwave correlations for inhomogeneous plasma positive 
column in waveguide, 2:15401 
Observation of enhanced microwave scattering of the upper 
hybrid frequency, 2:15403 
PLASMA DIAGNOSTICS/RADIOWAVE RADIATION 
Study of the ion density of a radio-frequency plasma using 
arn? a probes and focussed microwave interferometers, 
71541 





PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING / 


PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING 
Rayleigh scattering from excited atoms in plasmas, . 15418 
PLASMA DIAGNOST. ICS/SCHLIEREN METHOD 
Optical method for pepe hs and atom density 
patie —_ to the shock reflection problem in a shock 


tube, 2 
PLASMA DIAGNOSTICS/SPECT ROSCOPY 
Re-orientation  enT of stored ions. Final report, May 
1969-May 1974, 2:15390 (AD-A-020146) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
CW Thomson scattering from a low electron density hydrogen 
plasma using a photon counting technique, 2:15415 
Effect of electron-neutral collisions on the satellites of the 
Thompson scattering spectrum in arc plasmas, 2:15411 
Multichannel laser light scattering diagnostics for density profile 
measurements in belt pinch plasmas, 2:15421 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Spatial resolution of laser-produced plasmas with x-ray crystals, 
2:153Q3 (AD-A-022042) 
X-ray measurements of electron temperatures in CO,-laser- 
heated magnetoplasmas, 2:15420 
PLASMA DIAMAGNETISM 
Measurement of local plasma diagmagnetism by a compensated 
multipole magnetic probe array, 2:15404 
PLASMA DRIFT 
Experimental study of enhanced diffusion by electrostatic 
fluctuations in an ohmically heated toroidal plasma, 2:15385 
Particle motion and diffusion in geometric mirrors. Interim 
report, 2:15440 (AD-A-024223) 
PLASMA DRIFT/TURBULENCE 
Electrostatic plasma turbulence. Pt.1. Turbulent plasma diffusion 
across a magnetic field, 2:15456 
PLASMA FOCUS DEVICES/EQUATIONS OF MOTION 
Plasma focus - a trajectory computation, 2:15444 
PLASMA FOCUS DEVICES/REVIEWS 
Dense plasma focus: a literature review, 2:15424 (AAEC/E-334) 
PLASMA FOCUS DEVICES/X RADIATION 
X-ray emission from high temperature plasmas. Annual report, | 
Jul 1974-30 Jun 1975, 2:15426 (N-75-28886) 
PLASMA GUNS/CATHODES 
Cathode discontinuity in a magnetoplasma compressor (MPC), 
2:15431 
PLASMA GUNS/PERFORMANCE 
Plasma cluster acceleration by means of external magnetic fields, 
2:15428 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
JOULE HEATING 
LASER-RADIATION HEATING 
Plasma heating (Review of present technological and 
experimental status of auxiliary heating techniques), 2:15350 
(CONF-760935-10) 
Stable confinement and compression of dense thermonuclear 
plasmas in a detonation driven vortex, 2:15372 
PLASMA HEATING/ALFVEN WAVES 
Alfven-wave heating in the Proto-Cleo stellarator, 2:15384 
PLASMA HEATING/ALPHA PARTICLES 
Alpha-particle heating of tokamak plasmas, 2:15358 
Effects of particle transport on the thermonuclear burn of 
compressed DT pellets, 2:15349 (AERE-R-8113) 
Time-dependent solution of Fokker-Planck equation for alpha- 
particles and its effect on alpha- _— heating characteristics 
in a D-T fusion reactor, 2:15371 
PLASMA HEATING/ATOMIC BEAMS 
Energy transfer from fast plasma ions, 2:15453 
PLASMA HEATING/ION ACOUSTIC WAVES 
Ion heating in magnetized plasma with radial electric field, 
2:15378 
PLASMA HEATING/NEUTRONS 
Effects of particle transport on the thermonuclear burn of 
compressed DT pellets, 2:15349 (AERE-R-8113) 
PLASMA INSTABILITY 
See also PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/GUIDING-CENTER APPROXIMATION 
Guiding center plasma ae of the bumpy theta pinch with 
weak pressure anisotropy, 2:15499 
PLASMA INSTABILITY /INST ABILITY GROWTH RATES 
Guiding center plasma stability of the bumpy theta pinch with 
weak pressure anisotropy, 2:15499 
PLASMA INSTABILITY/PLASMA HEATING 
Kinetic instabilities in a plasma with hot ions in the presence of 
a transverse current, 2:15500 
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PLASMA INSTABILITY/PLASMA SIMULATION 
A new approach to the study of planar plasma pinch stability. 
Progress report, 2:15441 (PB-252699) 
PLASMA INSTABILITY/QUASILINEAR PROBLEMS 
Saturation of the tearing mode, 2:15474 (MATT-1267) 
PLASMA INSTABILITY/SAHA EQUATION 
Saha and temperature relaxation approximations for the study of 
ionization instability in partially ionized plasma, 2:15489 
PLASMA JETS/DESIGN 
Design and function of an automatic pumping system for liquid 
oe os — jet for MHD generator studies), 2:13871 (N- 
PLASMA JETS/TEMPERATURE MEASUREMENT 
Temperature measurement in an argon jet, 2:15399 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
HELICAL INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Computational study of axisymmetric modes in noncircular cross 
section tokamaks, 2:15476 (PPPL-1283) 
Observation of the fine structure of a disruptive instability in a 
tokamak, 2:15487 (CONF-761012-30) 
PLASMA MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
Quasi-resistive regimes in magnetically confined plasmas, 
2:15481 
PLASMA MICROINSTABILITIES/INSTABILITY GROWTH 
RATES 
Collective modes in a beam injected plasma, 2:15477 
PLASMA PRODUCTION/ELECTRON BEAMS 
Demonstration of the possibility of using electron beams for 
heating thermonuclear targets, 2:15613 (CONF-761012-27) 
Measurements of vacuum ultraviolet radiation, neutrons, and 
ions from the interaction of an intense relativistic electron 
beam and a deuterated polyethylene target. Final report, 
2:15604 (AD-A-022889) 
PLASMA PRODUCTION/SHOCK WAVES 
Explosive generator of nonideal plasma, 2:15467 
PLASMA SIMULATION 
Computational model of laser induced ‘hole burning’ in a dense 
carbon plasma, 2:15366 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/BERNSTEIN MODE 
Effect of the ponderomotive force on the wave conversion 
efficiency, 2:15528 
PLASMA WAVES/DAMPING 
Relativistic plasma-dynamical and hydrodynamical normal 
modes, 2:15479 
PLASMA WAVES/DISPERSION RELATIONS 
Dispersion relation for electrostatic waves in warm, non-uniform, 
non-magnetized plasmas, 2:15526 
Resolving the dispersion relation for a hot magnetoplasma for 
modes propagating almost perpendicularly to the magnetic 
field, 2:15525 
PLASMA WAVES/EXCITATION 
Excitation of plasma waves by gaps and slow-wave structures, 
2:15508 
PLASMA WAVES/HYBRID RESONANCE 
Anomalous spatial depletion of the lower hybrid cone through 
parametric decay, 2:15507 (PPPL-1306) 
Decay instability of lower hybrid wave in a cold homogeneous 
plasma, 2:15524 
Effect of the ponderomotive force on the wave conversion 
efficiency, 2:15528 
Enhanced scattering at the upper-hybrid resonance, 2:15530 
PLASMA WAVES/KINETIC EQUATIONS 
Resonant excitation of plasma waves in an electron beam, 
2:15454 
PLASMA WAVES/LANDAU DAMPING 
Modulated Langmuir waves and nonlinear Landau damping, 
2:15512 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Spatial localization of intense high-frequency fields in a plasma 
that is parametrically unstable in the lower hybrid resonance 
region, 2:15532 
PLASMA WAVES/RESONANCE 
Gap excitation of plasma waves in a bounded inhomogeneous 
cold plasma, 2:15533 
Second-harmonic generation in a magnetoactive plasma at 
supercritical density, 2:15514 
PLASMA WAVES/TURBULENCE 
Computer study of the dynamics of weak anisotropic Langmuir 
turbulence, 2:15529 
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PLASMA WAVES/WAVE PROPAGATION 
Theoretical and experimental studies of space-related plasma 
wave propagation and resonance phenomena. Semiannual 
report, | Jan-30 Jun 1975, 2:15105 (N-75-30887) 
Wave propagation in drifting strong magnetoplasma under 
Grad's thirteen-moment approximation, 2:15531 
PLASMATRONS 
See also DUOPLASMATRONS 
PLASMATRONS/PERFORMANCE 
Plasmatron as an advanced performance thermionic converter, 
2:13892 
PLASTIC SCINTILLATION DETECTORS 
An integrating scintillation detector as a beam monitor for high 
rates, 2:14553 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
LUCITE 
MYLAR 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYSTYRENE 


TEFLON 
PLASTICS/MATERIALS RECOVERY 
Base line forecasts of resource recovery, 1972 to 1990. Final 
report, 2:14525 (PB-245924) 
PLASTICS/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/FRACTURE PROPERTIES 
Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 
PLATES/STANDARDS 
Low alloy steel plates (ASME SA-533 with additional 
requirements), 2:13253 (RDT-M-5-3T(4-76)(Rev.)) 
PLATES/STRESS ANALYSIS 
Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/SORPTIVE PROPERTIES 
Orientation of CO on Pt(111) and Ni(111) surfaces from angle- 
resolved photoemission, 2:14271 
PLATINUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
PLATINUM 189/ENERGY LEVELS 
Nuclear spectroscopy with radioactive sources, twelfth annual 
progress report, 2:15225 (ORO-3346-196) 
PLATINUM ALLOYS/SUPERCONDUCTIVITY 
Systematic investigation of superconductivity in palladium alloys 
produced by ion implantation, 2:14206 
PLATINUM ALLOYS/TRANSITION TEMPERATURE 
Study of a series of superconducting V/sub 1-x/Pt/sub x/ 
compounds by nuclear magnetic resonance, 2:14167 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/NEUTRAL ATOM BEAM INJECTION 
PLT and TFTR neutral beam systems, 2:15591 (CONF-760935- 
31) 
PLUMES/MATHEMATICAL MODELS 
Analysis of multiple cell mechanical draft cooling towers. 
Ecological research series, 2:12890 (PB-244807) 
PLUTONIUM/CHEMICAL ANALYSIS 
Performing accurate measurements of fissionable material for 
safeguard purposes in reprocessing plants in Europe, 2:12622 
SALE: yroey Analytical Laboratory Evaluation computer 
code, 2:12584 (ANCR-1316) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Availability, uptake and translocation of plutonium within 
biological systems: a review of the significant literature. Final 
report, 2:14929 (PB-252179) 
Biological transfer of plutonium via in vivo labeled goat's milk. 
Final report, 2:14762 (PB-252244) 
PLUTONIUM/INVENTORIES 
Hidden inventory and safety considerations (Pu holdup in 
workboxes in process line for fast reactor fuel), 2:12465 
PLUTONIUM/ION EXCHANGE 
Decontamination of Savannah River Plant waste supernate 
(Removal of Cs-137, Sr-90, and Pu from waste supernate), 
2:12527 (DP-1436) 
PLUTONIUM/MATERIALS HANDLING 
Design criteria for the handling of Pu in a large reprocessing 
plant, 2:12486 
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PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
In-line automated plutonium assay system, 2:12594 
In situ measurement of residual plutonium (In gloveboxes, 
conveyors, and tanks), 2:12627 
Prediction of calorimeter equilibrium, 2:12596 
Random drivers for all sizes, 2:12452 
Total room holdup of plutonium measured with a large-area 
neutron detector, 2:12626 
PLUTONIUM/NUCLEAR MATERIALS MANAGEMENT 
Denatured plutonium: a study of deterrent action. Final report, 
2:12587 (PB-245831) 
PLUTONIUM/RADIOMETRIC ANALYSIS 
In-line Pu measurement by neutron counting, 2:14291 
PLUTONIUM/RECOVERY 
Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 
PLUTONIUM/SAFEGUARDS 
Denatured plutonium: a study of deterrent action. Final report, 
2:12587 (PB-245831) 
PLUTONIUM/SEPARATION PROCESSES 
Concentration and purification of plutonium or thorium 
(Patent), 2:14306 
Partitioning of actinide elements from high-level waste using 
laser photochemical methods, 2:12525 (BNL-21456) 
PLUTONIUM/SOLVENT EXTRACTION 
Extraction data for uranium, plutonium, americium, zirconium 
and ruthenium in the system HNO,-Levextrel-TBP, 2:12500 
Separation by solvent extraction (Separation of U, Pu, and 
fission products; patent), 2:12498 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
238Pu surface contamination of MHW impact shell assembly, 
2:12648 (MLM-2379) 
Savannah River Laboratory monthly report: ** Pu fuel form 
processes, 2:12655 (DPST-76-1 28-8) 
Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:12656 (DPST-76-128-9) 
PLUTONIUM 238/UPTAKE 
Uptake of plutonium-238 by plants grown under field condition 
as affected by one year of weathering and aging, 2:14926 
(BNWL-SA-5649) 
PLUTONIUM CARBIDES/PHYSICAL PROPERTIES 
Moduli; thermal creep, radiation creep, and diffusion of UC, 
UN, and (U, Pu)C, 2:14237 (ANL-AFP-15) 
PLUTONIUM CARBIDES/PRODUCTION 
Apparatus for the production of spherical metal oxide or metal 
carbide particles (Patent), 2:12469 
PLUTONIUM DIOXIDE/FUEL-CLADDING INTERACTIONS 
Role of cesium iodide on the development of fuel-cladding 
reactions, 2:12472 
PLUTONIUM DIOXIDE/SORPTIVE PROPERTIES 
Adsorption of carbon dioxide on uranium and plutonium oxides, 
2:14337 
PLUTONIUM DIOXIDE/VAPOR PRESSURE 
Vapor pressure measurements to 7000 K and equation of state 
of oxide fuels for fast reactor safety analysis, 2:13159 
(EURFNR-1361) 
PLUTONIUM ISOTOPES/ALPHA SPECTROSCOPY 
Determination of plutonium isotopic composition at sub- 
picogram levels (Measurement of Pu-239, -240, -241, and - 
242 by @ and mass spectroscopy), 2:14298 (BNWL-2114) 
PLUTONIUM ISOTOPES/MASS SPECTROSCOPY 
Determination of plutonium isotopic composition at sub- 
picogram levels (Measurement of Pu-239, -240, -241, and - 
242 by @ and mass spectroscopy), 2:14298 (BNWL-2114) 
PLUTONIUM ISOTOPES/NONDESTRUCTIVE ANALYSIS 
Gamma-ray isotopic measurements for assay of plutonium fuels, 
2:12597 
PLUTONIUM OXIDES/PRODUCTION 
Apparatus for the production of spherical metal oxide or metal 
carbide particles (Patent), 2:12469 
PLUTONIUM RECYCLE 
Plutonium recycle loading in a fresh WWER-440 core, 2:13063 
Pu recycling in KWU light-water reactors. Experience and 
rspectives, 2:13007 
PLUTONIUM RECYCLE/ACCOUNTING 
Material balance accounting and nondestructive assay systems 
for plutonium recycle facilities, 2:12624 
PLUTONIUM RECYCLE/FORECASTING 
Recycling of U and Pu, 2:13261 (AED-Conf-76-004-012) 
PLUTONIUM RECYCLE/SAFEGUARDS 
U.S. N.R.C. special safeguards study on nuclear material control 
and accounting, 2:12613 
POINT DEFECTS/DIFFUSION 
Transient and steady state diffusion solution for point defects in 
a stress field, 2:14071 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
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POLIO VIRUS/INACTIVATION 
Inactivation of poliovirus in digested sludge, 2:14865 
POLLEN/T RANSPORT 
Travels of airborne pollen. Final report, | Oct 1970-31 Dec 
1974, 2:14690 (PB.247700 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/CONTROL SYSTEMS 
Controls for maintaining low nitrogen oxides content in internal 
combustion engine exhaust gases (Patent), 2:14025 
Reducing noxious components from the exhaust gases of internal 
combustion engines (Patent), 2:14018 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Air pollution control system (Patent), 2:12939 
Furnace apparatus and method (Patent), 2:14528 
POLLUTION CONTROL EQUIPMENT/ECONOMICS 
Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Fractional efficiency of a utility boiler baghouse. Nucla 
generating plant. Final report, 2:12911 (PB-246641) 
NO/sub x/ control measures for thermal power boilers, 2:12938 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 
POLLUTION LAWS/IMPLEMENTATION 
Implementation plan review for Minnesota as required by the 
Energy Supply and Environmental Coordination Act, 2:14686 
(PB-246367) 
POLONIUM 210/UPTAKE 
Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 
POLYENES/ABSORPTION SPECTRA 
Multiphoton ionization spectrum of trans-hexatriene in the 6.2 
eV region, 2:15170 
POLYENES/PHOTOIONIZATION 
Multiphoton ionization spectrum of trans-hexatriene in the 6.2 
eV region, 2:15170 
POLYESTERS 
See also MYLAR 
POLYESTERS/PYROLYSIS 
Model for the pyrolysis of unfilled and filled polymers and 
comparisons with NBS smoke-density chamber data, 2:14358 
POLYETHYLENES 
See also TEFLON 
POLYETHYLENES/CHEMICAL RADIATION EFFECTS 
Reaction kinetics of the radiation-induced grafting of styrene on 
polyethylene film. Technical report, 2:14324 (AD-A-018335) 
POLYETHYLENES/ELECTRON COLLISIONS 
Measurements of vacuum ultraviolet radiation, neutrons, and 
ions from the interaction of an intense relativistic electron 
beam and a deuterated polyethylene target. Final report, 
2:15604 (AD-A-022889) 
POLYETHYLENES/NEUTRON REACTIONS 
Search for anomalous multiphoton production at 100-300 GeV, 
2:15178 
POLYMERASES/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
POLYMERASES/METABOLISM 
Temperature-sensitive DNA polymerase induced by a 
bacteriophage T5 mutant: relationship between polymerase 
and exonuclease activities, 2:14836 
POLYMERASES/TEMPERATURE EFFECTS 
Temperature-sensitive DNA polymerase induced by a 
bacteriophage TS mutant: relationship between polymerase 
and exonuclease activities, 2:14836 
POLYMERS 
See also ORGANIC POLYMERS 
PLASTICS 
SILICONES 
POLYMERS/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
POLYMERS/PHYSICAL RADIATION EFFECTS 
Investigation of space radiation effects in polymeric film-forming 
materials. Technical report, 12 Jun 1974 - 11 oy | 1975 
(Literature search 1958 to present), 2:14261 (N-76-10973) 
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POLYMERS/PYROLYSIS 
Model for the pyrolysis of unfilled and filled polymers and 
comparisons with NBS smoke-density chamber data, 2:14358 
POLYMERS/RESEARCH PROGRAMS 
Annual technical report on materials research (16th), 1 July 
1974 to 30 June 1975, 2:14059 (AD-A-019248) 
POLYSTYRENE/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAFLUORETHYLENE 
See TEFLON 
PONDS 
See LAKES 
POROUS MATERIALS/GAS FLOW 
The effect of porous barriers-on the molecular composition and 
total flux of a reactive gas mixture, 2:15174 
PORTLAND CEMENT/PRODUCTION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
PORTSMOUTH GASEOUS DIFFUSION 
PLANT/ENVIRONMENTAL EFFECTS 
Neutralization method for a hydrofluoric acid release (Use of 
lime/water slurry), 2:12576 (GAT-837) 
POSITIVE COLUMN/HELICAL INSTABILITY 
Characteristics of the internal magnetic field in a region of m=1- 
instability of a magnetized plasma, 2:15480 
POSITIVE COLUMN/MICROWAVE RADIATION 
Microwave correlations for inhomogeneous plasma positive 
column in waveguide, 2:15401 
POSITRONS 
See also COSMIC POSITRONS 
POSITRONS/TRAPPING 
Positron lifetime measurements as a non-destructive technique 
to monitor fatigue damage. Technical progress report (In Cu 
and steel), 2:14062 (COO-2128-12) 
POTASSIUM/ATOM-MOLECULE COLLISIONS 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
POTASSIUM 39/DE-EXCITATION 
Continuum y-ray emission and angular-momentum dissipation in 
the de-excitation of *°K and Se, 2:15244 
POTASSIUM 39/ENERGY-LEVEL TRANSITIONS 
Continuum y-ray emission and angular-momentum dissipation in 
the de-excitation of °K and Se, 2:15244 
POTASSIUM COMPOUNDS/IGNITION 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
POTASSIUM COMPOUNDS/RADIATION ABSORPTION 
ANALYSIS 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
POTASSIUM FLUORIDES/CRYSTAL MODELS 
Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 
POTENTIAL SCATTERING 
Theory of multichannel potential scattering with permanently 
confined channels, 2:15224 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/DATA COMPILATION 
1975 Federal Power Commission annual report, 2:13840 
POWER GENERATION/EFFICIENCY 
Summary report of FEA regional meetings on improving 
powerplant productivity, 2:13841 (FEA/G-76/272) 
POWER GENERATION/ENERGY CONSUMPTION 
Energy consumption, 2:13854 
POWER GENERATION/ENVIRONMENTAL EFFECTS 
Protecting the environment (Chapter in Encyclopedia of 
Energy), 2:13750 
POWER GENERATION/POLLUTION CONTROL EQUIPMENT 
Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 
POWER GENERATION/PRODUCTIVITY 
Summary report of FEA regional meetings on improving 
werplant productivity, 2:13841 (FEA/G-76/272) 
POWER ENERATION/REVIEWS 


Critique of the electricity industry. Research report ERG 013 
(In United Kingdom), 2:13835 (NP-21227) 
POWER GENERATION/WATER POLLUTION 
Assessment of the costs and capabilities of water pollution 
control seperey for the steam electric power industry. Final 


report, 2:13743 (PB-251372) 
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POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 

FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

POWER PLANTS/AIR POLLUTION MONITORS 

Design, development, and field test of a droplet measuring 
device. Final report, Jun 1973-Jun 1974, 2:12926 (PB- 
245607) 

POWER PLANTS/AVAILABILITY 
Electrical generating plant availability, 2:12888 (PB-242799) 
POWER PLANTS/CONSTRUCTION 

Survey of electric utility powerplant delays. Summary report, 

2:13842 (PB-245051) 
POWER PLANTS/CORROSION 

Materials and corrosion problems in aqueous solutions at high 

temperatures and pressures, 2:14196 
POWER PLANTS/ENVIRONMENTAL EFFECTS 

An analysis of the impact on the electric utility industry of 
alternative approaches to significant deterioration. Volume I. 
Executive summary, 2:12910 (PB-246205) 

Environmental studies of the Kaiparowits generating station: 
supplemental report, 2:12906 (PB-242844) 

Environmental impact studies of the Navajo and Kaiparowits 
power plants. Volume 1. Annual report No. 3, | Jun 1973-31 
May 1974, 2:12907 (PB-242845) 

Environmental impact studies of the Navajo and Kaiparowits 
power plants. Volume 2. phytoplankton population dynamics 
in Warm Creek Bay, Lake Powell. Annual report No. 3, | Jun 
1973-31 May 1974, 2:12917 (PB-242847) 

Oceanographic studies to assess the environmental implications 
of offshore siting of electric generating facilities: New York 
field studies, 1973-1974. Final report, 2:12914 (PB-250384) 

POWER PLANTS/FINANCING 

Survey of electric utility powerplant delays. Summary report, 
2:13842 (PB-245051) 

POWER PLANTS/POLLUTION REGULATIONS : 

An analysis of the impact on the electric utility industry of 
alternative approaches to significant deterioration. Volume II. 
Technical support document, 2:12913 (PB-247385) 

Implementation plan review for lowa as required by the Energy 
Supply and Environmental Coordination Act. Final report, 
2:12930 (PB-246288) 

Implementation plan review for Nevada required by the Energy 
Supply and Environmental Coordination Act. Final report, 
2:12889 (PB-246635) 

Implementation plan review for Alaska as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:12932 (PB-246668) 

POWER PLANTS/SCRUBBERS 

Survey of flue gas desulfurization systems. La Cygne Station, 
Kansas City Power and Light Co. and Kansas Gas and Electric 
Co. Final report, Jun 1974-Jun 1975, 2:12924 (PB-244401) 

POWER PLANTS/SITE SELECTION 

Oceanographic studies to assess the environmental implications 
of offshore siting of electric generating facilities: New York 
field studies, 1973-1974. Final report, 2:12914 (PB-250384) 

POWER PLANTS/SOLID WASTES 

Technical and economic evaluation of recycled industrial 
secondary products for the preparation of synthetic highway 
building aggregates, 2:13944 (PB-242576) 

POWER PLANTS/THERMAL EFFLUENTS 

Environmental impact studies of the Navajo and Kaiparowits 
power plants. Volume 2. phytoplankton population dynamics 
in Warm Creek Bay, Lake Powell. Annual report No. 3, | Jun 
1973-31 May 1974, 2:12917 (PB-242847) 

POWER REACTORS 

See also AVR REACTOR 

BELOYARSK-3 REACTOR 
BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BORSSELE REACTOR 
BROWNS FERRY-I REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
BRUNSBUETTEL REACTOR 
CLINCH RIVER BREEDER REACTOR 
DESALINATION REACTORS 
EBR-2 REACTOR 
FUKUSHIMA-I REACTOR 
GINNA-1 REACTOR 
GRAFENRHEINFELD REACTOR 
JATR REACTOR 
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KALPAKKAM-I1 REACTOR 
KALPAKKAM-2 REACTOR 
KNK REACTOR 
LENINGRAD-I REACTOR 
LENINGRAD-2 REACTOR 
LINGEN REACTOR 
MH-1A REACTOR 
MZFR REACTOR 
NINE MILE POINT-I REACTOR 
N-REACTOR 
OBRIGHEIM REACTOR 
OKG-2 REACTOR 
PEACH BOTTOM-I REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PILGRIM-1 REACTOR 
PILGRIM-2 REACTOR 
PILGRIM-3 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
ROBINSON-2 REACTOR 
RWE-BAYERNWERK REACTOR 
SAXTON REACTOR 
SGHWR REACTOR 
SHIMANE-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
VAK REACTOR 
VK-50 REACTOR 
WOLF CREEK-I REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WYHL-I REACTOR 
POWER REACTORS/ACOUSTIC MONITORING 
An acoustic monitoring system for the detection and 
triangulation of loose parts, 2:13356 
POWER REACTORS/FEEDWATER HEATERS 
Feed water heaters: operational experience and repair 
possibilities, 2:13331 
POWER REACTORS/FUEL ELEMENT CLUSTERS 
TRIP: a finite element computer program for the solution of 
convection heat transfer problems, 2:13376 (RCN-243) 
POWER REACTORS/FUEL MANAGEMENT 
IBM/360 stand-alone version of REBUS-2: supplement to FRA- 
TM-62, 2:13373 (FRA-TM-62( Suppl. 1 )) 
POWER REACTORS/FUEL-COOLANT INTERACTIONS 
Lead-water experiments on the fragmentation in steam 
explosions, 2:13592 
POWER REACTORS/IN CORE INSTRUMENTS 
Operational behaviour and reliability of miniature ionization 
chambers, 2:13355 
POWER REACTORS/INSPECTION 
Monthly inspection summary report, 2:13237 (PB-243595) 
POWER REACTORS/LOSS OF COOLANT 
Experimental determination of the instationary heat transfer 
value in a containment during a loss-of-coolant accident, 
2:13586 
POWER REACTORS/MELTDOWN 
Fragmentation course of a hot melt in water, described in a 
steam bubble collapse model, 2:13584 
Lead-water experiments on the fragmentation in steam 
explosions, 2:13592 
Results of out-of-pile experiments to investigate the possibilities 
of cooling a core melt with internal heat production, 2:13591 
Technology and properties of corium, 2:13614 
Theoretical investigation of the meltdown phase, 2:13516 (IKE- 
K-37) 
POWER REACTORS/PRESSURE VESSELS 
Conversion of wave types in tests of reactor pressure vessels by 
ultrasonics and acoustic emission analysis, 2:13350 
Criteria of brittle fracture behaviour of materials in (nuclear) 
reactor pressure vessel construction, 2:13347 
On the long-term analysis with finite elements, 2:13314 (ISD- 
178) 
Optimization of inservice inspection of pressure vessels, 2:13511 
(DP-1428) 
a advantages of prestressed concrete reactor vessels, 
713658 
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POWER REACTORS/PRIMARY COOLANT CIRCUITS 

Acceptance testing of reactor components of the primary 
system, 2:13351 

Fracture mechanics and residual fatigue life analysis for complex 
stress fields. Technical report, 2:13325 (PB-246254) 

Nondestructive control and periodic examination of primary 
reactor circuits, 2:13336 (ORNL-tr-4225) 

POWER REACTORS/REACTOR ACCIDENTS 

First results of test calculations using a programme for the 
coupled determination of fluid and structural dynamic 
processes; fluid dynamics, 2:13594 

POWER REACTORS/REACTOR INSTRUMENTATION 

An acoustic monitoring system for the detection and 

triangulation of loose parts, 2:13356 
POWER REACTORS/REACTOR KINETICS 

Improvement of reference nuclear data for commercial power 
reactor analysis and design. Final report, 2:13277 (PB- 
250764) 

The AGA-sweep iterative methods and their application in the 
HEXAGA-II programme for solving the two-dimensional 
multi-group neutron diffusion equation for a uniform 
triangular mesh, 2:13290 

POWER REACTORS/STEAM GENERATORS 
“eee for inspecting the tubes of steam generators (Patent), 
713334 

Steam generator comprising a buffer zone for counter-current 

preheater (Patent), 2:13337 
POWER REACTORS/STEAM SYSTEMS 

Element for the reduction of the effects of a leak in the main- 
steam pipe of a nuclear reactor (Patent), 2:13345 

Steam trap and air vent for thermal and atomic power plants, 
2:13344 

POWER REACTORS/VAPOR SEPARATORS 

Vapour separating vessel for a nuclear reactor (Patent; in 

German), 2:13343 
POWER REACTORS/WELDED JOINTS 
Inspection of nuclear reactor welding by acoustic emission. Data 
report, November 1975-May 1976, 2:13320 (NUREG-0035-2) 
POWER SUBSTATIONS/NOISE 
Audible noise reduction, 2:12945 
POWER SUPPLIES/ELECTRIC FUSES 

Preliminary experiment for the development of a semi-fast (ms) 

fuse for intense currents (MA), 2:15589 
POWER SUPPLIES/ELECTRONIC CIRCUITS 

Passive notch circuit for pulsed-off compression fields, 2:15588 
(LA-6403) 

POWER SYSTEMS/CIRCUIT BREAKERS 

Circuit breaker development and application. Phase I. Report 
for 1972-1973, 2:12252 (PB-248310) 

POWER SYSTEMS/COST 

Electric power transmission and distribution systems: costs and 

their allocation, 2:12942 (PB-247141) 
POWER SYSTEMS/ELECTRIC FILTERS 

Circuit breaker development and application. Phase II. Report 

for 1973-1974, 2:12253 (PB-248311) 
POWER SYSTEMS/EVALUATION 

Statistical evaluation and mitigation of inductive interference 
problems in portable power cables. Final report, 1972-1975, 
2:12249 (PB-246386) 

POWER SYSTEMS/RESEARCH PROGRAMS 

Technology survey of electrical power generation and 

distribution for MIUS application, 2:12899 (N-75-31573) 
POWER TRANSMISSION 

See also MICROWAVE POWER TRANSMISSION 

UNDERGROUND POWER TRANSMISSION 

POWER TRANSMISSION/CONTROL SYSTEMS 

timum control in a long line of power transmissions, 2:12944 

(AD-A-019140) 
POWER TRANSMISSION/COST 

Electric power transmission and distribution systems: costs and 
their allocation, 2:12942 (PB-247141) 

POWER TRANSMISSION/RESEARCH PROGRAMS 

Research and development in transmission and distribution for 
the electric utility industry. Final report, | Jan-30 Nov 1975, 
2:12943 (PB-252450) 

POWER TRANSMISSION LINES/SITE SELECTION 

Resource and land investigations (RALI) program: 
considerations in evaluating utility line proposals. Final report, 
2:12940 (PB-248261) 

PRASEODYMIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
PRASEODYMIUM ALLOYS/TRANSITION TEMPERATURE 

Effect of pressure on the superconducting transition temperature 

of (LaPr)Sn, and (LaGd)Snzg, 2:14140 
PRASEODYMIUM IONS/ENERGY LEVELS 

Optical spectra and analysis of Pr** in CaWO,. Technical report 

(25 and 85 K, 1.0 at. % Pr**), 2:15139 (AD-A-020721) 


PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE TUBE REACTORS/ECCS 

Emergency cooling apparatus for a pressure tube-type reactor 

system (Patent), 2:13550 
PRESSURE TUBES/CREEP 
Creep analysis of CANDU pressure tube, 2:13140 (INIS-mf- 
3108/28) 
PRESSURE VESSELS 
Nuclear reactor container vessel (Patent), 2:13084 
Reinforced concrete enclosure wall adapted to sustain high 
ressures, 2:13335 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Conversion of wave types in tests of reactor pressure vessels by 
ultrasonics and acoustic emission analysis, 2:13350 
PRESSURE VESSELS/DEPRESSURIZATION 
Use of Potential Theory in the solution of compressible flow 
roblems, 2:13556 
PRESSURE VESSELS/DESIGN 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 1, 2:12982 (GERRSR-21(Vol.1)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 2, 2:12983 (GERRSR-21(Vol.2)) 

Design of a nuclear reactor pressure vessel and closure head for 
maritime application, 2:13498 

Possibility of building encased water cooled power reactors with 
the capacity of 2000 MW, 2:13059 

Review of concrete properties for prestressed concrete pressure 
vesssels, 2:13322 (ORNL/TM-5497) 

PRESSURE VESSELS/FABRICATION 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 1, 2:12982 (GERRSR-21(Vol.1)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 2, 2:12983 (GERRSR-21(Vol.2)) 

PRESSURE VESSELS/FATIGUE 

Fracture mechanics and residual fatigue life analysis for complex 

stress fields. Technical report, 2:13325 (PB-246254) 
PRESSURE VESSELS/FRACTURE PROPERTIES 

Criteria of brittle fracture behaviour of materials in (nuclear) 

reactor pressure vessel construction, 2:13347 
PRESSURE VESSELS/FRACTURES 

Fracture mechanics and residual fatigue life analysis for complex 
stress fields. Technical report, 2:13325 (PB-246254) 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-1 and TSE-2, 2:13532 
(ORNL/NUREG/TM-31) 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7 (PWR and BWR), 2:12970 (ORNL/NUREG-1!) 

PRESSURE VESSELS/HUMIDITY 

To the calculation of temperature and moisture fields using 

finite elements, 2:13317 (ISD-178) 
PRESSURE VESSELS/INSPECTION 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 1, 2:12982 (GERRSR-21(Vol.1)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 2, 2:12983 (GERRSR-21(Vol.2)) 

Optimization of inservice inspection of pressure vessels, 2:13511 
(DP-1428) 

PRESSURE VESSELS/LINERS 

Cooling system for the outer shell of gas-cooled reactors 

(Patent), 2:13083 
PRESSURE VESSELS/MEETINGS 

Calculation of prestressed-concrete reactor pressure vessels. 
Proceedings of a conference held at Berlin, Germany, 13 
October 1975, 2:13313 (ISD-178) 

PRESSURE VESSELS/NOZZLES 

Appropriate nominal stresses for use with ASME Code pressure- 

loading stress indices for nozzles, 2:12971 (ORNL/Sub-2913- 


2) 
PRESSURE VESSELS/PERFORMANCE TESTING 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7 (PWR and BWR), 2:12970 (ORNL/NUREG-1) 
PRESSURE VESSELS/RELIABILITY 
Safety advantages of prestressed concrete reactor vessels, 
2:13658 
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PRESSURE VESSELS/RUPTURES 

Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 

PRESSURE VESSELS/SPECIFICATIONS 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 3, 2:13242 (GERRSR-21(Vol.3)) 

PRESSURE VESSELS/STRESS ANALYSIS 

Critical load analysis using finite elements, 2:13316 (ISD-178) 

Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 

On the long-term analysis with finite elements, 2:13314 (ISD- 
178) 

On the reliability of finite element solutions, 2:13308 (INIS-mf- 
3108/24) 

Stresses at non-radial nozzle in cylindrical pressure vessels 
(PHWR), 2:13138 (INIS-mf-3 108/23) 

PRESSURE VESSELS/TESTING 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 1, 2:12982 (GERRSR-21(Vol.1)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 2, 2:12983 (GERRSR-21(Vol.2)) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 

PRESSURE VESSELS/THERMAL DIFFUSION 

To the calculation of temperature and moisture fields using 

finite elements, 2:13317 (ISD-178) 
PRESSURE VESSELS/THERMAL SHOCK 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-1 and TSE-2, 2:13532 
(ORNL/NUREG/TM-31) 

PRESSURE VESSELS/ULTRASONIC TESTING 

Conversion of wave types in tests of reactor pressure vessels by 

ultrasonics and acoustic emission analysis, 2:13350 
PRESSURIZED WATER REACTORS 

See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/CREEP 

On the long-term analysis with finite elements, 2:13314 (ISD- 
178) ; 

PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 

Radioactive contamination of the PWR primary circuits, 
2:13056 

PRIMARY COOLANT CIRCUITS/FILTRATION 

Study of the filtration processes for high temperature water in 

primary circuits, 2:13055 
PRIMARY COOLANT CIRCUITS/FiLUID FLOW 

Reactor vessel model flow tests for 205-fuel assembly core 
(PWR), 2:13016 (BAW-10025) 

PRIMARY COOLANT CIRCUITS/INSPECTION 

Nondestructive control and periodic examination of primary 
reactor circuits, 2:13336 (ORNL-tr-4225) 

PRIMARY COOLANT CIRCUITS/PIPELINES 

Fracture mechanics and residual fatigue life analysis for complex 

stress fields. Technical report, 2:13325 (PB-246254) 
PRIMARY COOLANT CIRCUITS/PRESSURE VESSELS 

Fracture mechanics and residual fatigue life analysis for complex 

stress fields. Technical report, 2:13325 (PB-246254) 
PRIMARY COOLANT CIRCUITS/QUALITY CONTROL 

Acceptance testing of reactor components of the primary 

system, 2:13351 
PRIMARY COOLANT CIRCUITS/RUPTURES 

Analysis of the relative probability of pipe rupture at various 
locations in the primary cooling loop of a pressurized water 
reactor including the effects of a periodic inspection. Final 
report, 2:13021 (SAI-001-PA) 

PRIMARY COOLANT CIRCUITS/SAFETY ENGINEERING 

Nuclear reactor piping (Patent; BWR and PWR), 2:12989 

PRIMARY COOLANT CIRCUITS/TESTING 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 

PRIMARY COSMIC RADIATION/CHEMICAL COMPOSITION 

Isotopic components of low energy light nuclei in cosmic 
radiation detected with plastic detector. Environmental 
research papers, 2:14971 (AD-A-019635) 

PRINCETON LARGE TORUS 
See PLT DEVICES 
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PRINTED CIRCUITS/ETCHING 
Evaluation of alkaline etchants for printed wiring boards, 
2:14515 (BDX-613-1523) 
PROCESS HEAT REACTORS 
Process steam production by a single-purpose heating reactor, 
2:12958 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Nuclear process heat. Improvement of the HTR reactor and use 
of ah process heat for coal gasification, 2:13098 
Test plant with He heat cycle for coal gasification with nuclear 
process heat, 2:13100 
PROCESS HEAT REACTORS/DESALINATION 
Comparative investigation of the economics of seawater 
desalting based on current and advanced distillation concepts, 
2:13265 (ORNL/TM-5232) 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Nuclear water splitting by heat from the pebble bed HTR, 
2:13079 
PROCESS HEAT REACTORS/PLANNING 
Nuclear power stations with HTR reactors, 2:13114 
PROCESS HEAT REACTORS/REACTOR COMPONENTS 
Coupling technology for dual-purpose nuclear-desalting plants, 
2:12951 (ORNL/TM-4471 ) 
PROCESS HEAT REACTORS/RESEARCH PROGRAMS 
Annual report 1974, 2:13263 (DEU-75-23) 
PROCESS HEAT REACTORS/USES 
Process heat in petroleum refinery applications. Final report 
(HTGR), 2:13264 (ORNL/Sub-4188-1) 
PRODUCER GAS/DESULFURIZATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Monthly report No. 12, 1 June-30 June 1976; 
quarterly report No. 4, 1 April-30 June 1976, 2:12156 (FE- 
2033-13) 
PRODUCER GAS/SEPARATION PROCESSES 
Feasibility of separating carbon monoxide from producer gas. 
Final report, Oct 1974-Aug 1975, 2:12171 (PB-245653) 
PRODUCTION REACTORS 
(For the production of fissile materials only; see also 
IRRADIATION REACTORS.) 
PRODUCTION REACTORS/FUEL ELEMENTS 
Computer-assisted nuclear fuel manufacture (Process monitor), 


2:12464 
PROGRAMMING 
Microprogramming: another look at internal computer control, 
2:15639 
PROGRAMMING/CORRECTIONS 
Debugging tool (Apr 1976) (Engineering Materials) (16 
drawings), 2:15637 (CAPE-2526) 
PROMETHAZINE 
See AMINES 
PROMETHIUM 147/RADIATION HAZARDS 
Public health implications of radioluminous materials, 2:14891 
(PB-246642) 
PROMETHIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
PROMPT GAMMA RADIATION/FLUX DENSITY 
Gamma, neutron, and secondary gamma transport in infinite 
homogeneous air. Volume I. Assumptions, calculations, and 
results. Final report, 2:15284 (AD-A-019691) 
PROMPT GAMMA RADIATION/TRANSMISSION 
Version 3 of Air Transport of Radiation (ATR). Final report, 8 
Aug 1973-30 Sep 1975, 2:15287 (AD-A-025026) 
PROPANE/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
PROPANE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
PROPANE/FLAMES 
Investigation of liquid fueled turbulent diffusion flames, 2:12691 
PROPANE/L-S COUPLING 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
PROPANE/VIBRATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
PROPELLANTS/COMBUSTION PRODUCTS 
Thermodynamic and thermophysical properties of combustion 
products. Volume III. Oxygen- and air-based propellants 
(Book), 2:14349 (PB-248719) 





PROPENE 
See PROPYLENE 
PROPYLENE/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
a. —_— slow electron energy losses), 2:15142 (TID- 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
PROPYLENE/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
—_ slow electron energy losses), 2:15142 (TID- 
PROPYLENE/L-S COUPLING 
“eae calculations for many configurations of U I, 
71514 
PROPYLENE/PHYSICAL RADIATION EFFECTS 
Effect of electron irradiation in vacuum on FEP-A silicon solar 
cell covers, 2:12717 (N-75-23668) 
PROPYLENE/VIBRATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
PROSTAGLANDINS/BIOLOGICAL FUNCTIONS 
Autonomic nerves versus prostaglandins in the control of rat and 
aa capsular contractions in vivo and in vitro, 
PROTACTINIUM/SOLVENT EXTRACTION 
Temperature effect on the extraction of Pa, *Zr, *Nb, and 
*°6Ru by tributylphosphate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 
PROTACTINIUM 233/SEPARATION PROCESSES 
Studies on the adsorption behaviors of protactinium-233 on 
silica gel and unfired Vycor glass in nitric acid medium 
(Separation from irradiated thorium), 2:12477 (INER-0204) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Investigation on pathogenesis and therapy of compound injuries, 
2:14911 (AD-A-022215) 
PROTEINS/BIOSYNTHESIS 
Auxin-induced changes in the incorporation of *H-amino acids 
into soybean ribosomal proteins, 2:14839 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998) 
PROTEINS/METABOLISM 
Nuclear techniques in animal production and health. 
Proceedings series. Proceedings of an international ee 
on nuclear techniques in animal Go nies and health, 
Vienna, Austria, February 2-6, 1976, 2:14870 (STI/PUB-431) 
PROTEINS/MOLECULAR WEIGHT 
Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998 ) 
PROTEINS/STRUCTURAL CHEMICAL ANALYSIS 
Use of perturbed gamma-gamma directional correlations in the 
study of anomalous water structure. Research project 
pore completion report (Cobalt-57 tracer), 2:14311 (PB- 
252190) 
PROTO-CLEO STELLARATORS/PLASMA HEATING 
Alfven-wave heating in the Proto-Cleo stellarator, 2:15384 
PROTON BEAMS/BEAM MONITORING 
An integrating scintillation detector as a beam monitor for high 
rates, 2:14553 
PROTON BEAMS/BEAM MONITORS 
Design, performance, and calculated error of a Faraday cup for 
absolute beam current measurements of 600-MeV protons, 
2:14548 (N-75-21093) 
PROTON DETECTION/SHOWER COUNTERS 
Calculated performance of a mineral-oil-iron ionization 
spectrometer, 2:14570 
PROTON DOSIMETRY 
Development of a dosimeter for distributed body organs. 
P tC rt, 31 May-30 Nov 1975, 2:14563 (N-76-16749) 
PROTON DOSIMETRY/NUCLEAR EMULSIONS 
Nuclear emulsion measurements of the astronauts’ radiation 
exposures on Skylab missions 2, 3 and 4, 2:14561 (AD-A- 
019804) 
PROTON REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Compound and precompound emission in reactions of Zn 
isotopes with protons and alpha particles, 2:15252 


ERA Vol. 2, No. 6 


PROTON REACTIONS/ELASTIC SCATTERING 
Comment on elastic proton scattering from “Fe in the giant 
resonance region of *"Co , 2:15241 
PROTON REACTIONS/PAIR PRODUCTION 
Production of massive muon pairs by 300- and 400-GeV 
rotons, 2:15188 
PR IN REACTIONS/PICKUP REACTIONS 
Mass of *’Ni, 2:15242 
PROTON REACTIONS/PRECOMPOUND-NUCLEUS EMISSION 
Compound and precompound emission in reactions of Zn 
isotopes with protons and alpha particles, 2:15252 
PROTON SPECTROMETERS/DATA PROCESSING 
Data analysis for Skylab proton spectrometer. Bimonthly 
rogress report, Apr-May 1975, 2:14974 (N-75-27337) 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Comparison of neutral particle production in 100 GeV/c anti pp 
and pp interactions (Cross sections), 2:15199 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Resonance criteria and the 'D, diproton, 2:15206 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Comparison of neutral particle production in 100 GeV/c anti pp 
and pp interactions (Cross sections), 2:15199 
New scaling in the pionization region of inclusive pp collision 
spectra at high energies, 2:15204 
PROTON-PROTON INTERACTIONS/RESONANCE 
SCATTERING 
Resonance criteria and the 'D, diproton, 2:15206 
PROTONS 
See also COSMIC PROTONS 
DIPROTONS 
SOLAR PROTONS 
PROTONS/BUILDUP 
The physics and dosimetry of fast neutrons for radiotherapy. 
Memorandum report (Secondary protons), 2:15300 (AD-A- 
019120) 
PROTONS/ENERGY LOSSES 
Damage and energy deposition in RNase by low-energy ions, 
2:14874 
PROTOPLASTS 
See PLANT CELLS 
PROTOZOA/SAMPLING 
New, simple method for gently collecting planktonic protozoa, 
2:14779 
PSEUDOMONAS/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also PIONS 
PSEUDOSCALAR MESONS/MASS DIFFERENCE 
Meson electromagnetic mass differences (Bag model), 2:15196 
PSI RESONANCES/VIBRATIONAL STATES 
psi spectroscopy of a charm string, 2:15191 
PSI-3105 RESONANCES/DECAY 
Quark structure and radiative decays of new particles, 2:15195 
PSI-3105 RESONANCES/QUARK MODEL 
Minimal generalization of the 5-quark model of psi particles, 
2:15194 
PSI-3695 RESONANCES/QUARK MODEL 
Minimal generalization of the 5-quark model of psi particles, 
2:15194 
PTFE 
See TEFLON 
PUBLIC UTILITIES/AUTOMATION 
Manufacturer's catalog data of automation and surveillance 
systems for utility plants at Fort Leonard Wood, Missouri. 
Volume 2, 2:13908 (AD-A-016945) 
PUBLIC UTILITIES/ENERGY CONSUMPTION 
Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 
Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 
PUBLIC UTILITIES/ENERGY STORAGE 
Energy storage, 2:13768 
PUBLIC UTILITIES/FOSSIL FUELS 
Interfuel substitution in steam electric power generation, 
2:13843 
PUBLIC UTILITIES/GEOTHERMAL ENERGY 
Present plans for utilization of geothermal energy, 2:12827 
(JPL-5040-25(Rev.A)( App. )) 
PUBLIC UTILITIES/MONITORING 
Manufacturer's catalog data of automation and surveillance 
systems for utility plants at Fort Leonard Wood, Missouri. 
Volume 2, 2:13908 (AD-A-016945) 
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PUBLIC UTILITIES/RESEARCH PROGRAMS 
Assessment of private sector funding of energy R and D. Final 
report, 2:13760 (PB-249136) 
PUBLIC UTILITIES/SOCIO-ECONOMIC FACTORS 
Attitudes and behavior of residence in all-electric homes, 
2:13923 (PB-244981) 
PUBLIC UTILITIES/STATISTICS 
Statistics of publicly owned electric utilities in the United States, 
1973, 2:13836 (PB-242962) 
_PULSARS 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
PULSED D-T REACTORS/REVIEWS 
Thermonuclear fusion - an energy source to tomorrow, 2:15562 
PUREX PROCESS 
Purex process for the reprocessing of nuclear fuels with high Pu 
content and high burn-up, 2:12501 
Reprocessing of irradiated nuclear fuels on a semi-industrial 
scale, 2:12502 


(Polyvinyl chloride.) 
PVC/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
PWR TYPE REACTORS 
See also BIBLIS-A REACTOR 
BIBLIS-B REACTOR 
BORSSELE REACTOR 
GINNA-I1 REACTOR 
GRAFENRHEINFELD REACTOR 
MH-1A REACTOR 
OBRIGHEIM REACTOR 
OTTO HAHN REACTOR 
ROBINSON-2 REACTOR 
SAXTON REACTOR 
THREE MILE ISLAND-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WOLF CREEK-I REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WYHL-I REACTOR 
WYHL-2 REACTOR 
Control of a turbo-reactor for operation at low steam pressure in 
a pressurized water reactor (Patent), 2:13027 
Nuclear reactor (Patent), 2:13031 
SIRENE code: analysis of P.W.R. operation, 2:13058 
— formation and elimination in light-water reactors, 
713615 
PWR TYPE REACTORS/ACOUSTIC MONITORING 
Acoustic monitoring system for PWRs and BWRs - design and 
operational experience, 2:13003 
PWR TYPE REACTORS/ACTIVITY LEVELS 
Radioiodine source and other radionuclide effluent 
measurements at nuclear power plants. Progress report, 
2:12974 (PB-251443) 
PWR TYPE REACTORS/AFTER-HEAT 
Theoretical determination of the decay heat of a LWR core, 
2:12998 
PWR TYPE REACTORS/AFTER-HEAT REMOVAL 
After heat from fission products, 2:13568 
Evaluation of fission product after-heat. Quarterly report 
January |, 1976-March 31, 1976, 2:13529 (NUREG-0018-3) 
PWR TYPE REACTORS/AIR CLEANING SYSTEMS 
Entrainment separator performance, 2:13019 (CONF-760822- 
17 


) 
PWR TYPE REACTORS/BLOWDOWN 
Occurrence of critical heat flux during blowdown with flow 
reversal, 2:13504 (ANL/RAS/LWR-76-1 ) 
Present status of the blowdown code BRUCH, 2:13561 
Pressure patterns in blowdown experiments under PWR 
conditions in a reactor pressure vessel model, 2:13602 
Recalculation of the experiment DWR-2R (BMFT) of the 
research project RS 16 using the programme LECK, 2:13595 
Results of a comparative calculation between BRUCH-D and 
RELAP-3 for a typical PWR, 2:13562 
Thermal and stress analysis of a fuel rod. Final report, 2:13538 
(PB-243219) 
PWR TYPE REACTORS/BURNUP 
A flux synthesis programme for 3 D burn-up calculations in 
light-water reactors, 2:13046 
PWR TYPE REACTORS/CHEMICAL EFFLUENTS 
Chemical discharges and sanitary effluents sections in 
— impact statments for nuclear power plants, 
713431 
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PWR TYPE REACTORS/CONTAINMENT BUILDINGS 

Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis, 
2:13508 (CENPD-140-A) 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Device for restricting accidental overpressures in an enclosure, 
in particular in a nuclear reactor containment enclosure 
(Patent, PWR and BWR), 2:12980 

Improvement in devices for restricting accidental overpressures 
in an enclosure, in particular in a nuclear reactor containment 
structure (Patent; PWR and BWR), 2:12981 

PWR TYPE REACTORS/CONTROL ELEMENTS 

Hybrid B,C absorber control rod evaluation report, 2:13413 
(WCAP-8846) 

Improvements in or relating to a digital nuclear reactor coolant 
rod position indication system (Patent), 2:13414 

PWR TYPE REACTORS/CONTROL ROD DRIVES 

Device for guiding the control rods in a nuclear reactor (PWR; 
patent), 2:13025 

Nuclear reactor (Patent), 2:13415 

PWR TYPE REACTORS/DECONTAMINATION 
Chemical decontamination of the auxiliary liquid wastes from a 
PWR nuclear power station, 2:13054 
PWR TYPE REACTORS/DRYOUT 
Boiling crisis: experimental study, 2:13646 
PWR TYPE REACTORS/ECCS 

An analysis of rewetting of a nuclear fuel rod in water reactor 
emergency core cooling, 2:13580 

Concept for the injection of coolant into the pressure vessel of a 
LWR reactor (Patent), 2:13571 

Control of loss-of-coolant accidents in the primary loop of 
pressurized-water reactors, 2:13622 

Influence of the USAEC Final Acceptance Criteria (FAC) on 
the analysis of loss-of-coolant accidents, 2:13604 

Pumps for safety systems in 1,200 MW PWR reactors, 2:13619 

Revised nucleate boiling lockout for ENC WREM-based ECCS 
evaluation models, 2:13549 (XN-76-44) 

Supplementary information relating to Exxon Nuclear Company 
WREM-based generic PWR ECCS evaluation model update 
ENC-WREM-II. Supplement 1, 2:13548 (XN-76-27(Suppl.1)) 

System for the automatic switching off feeding between two 
parallel lines of an emergency cooling system for water-cooled 
nuclear reactors (Patent), 2:13573 

Westinghouse emergency core cooling system evaluation model 
application to plants equipped with upper head injection, 
2:13023 (WCAP-8480(Rev.1)) 

Westinghouse ECCS two-loop plant sensitivity studies (14 x 14), 
2:13547 (WCAP-8854) 

Westinghouse ECCS: three-loop plant (17 x 17) sensitivity 
studies, 2:13546 (WCAP-8853 ) 

PWR TYPE REACTORS/FEEDWATER HEATERS 

Steam generator for pressurized-water reactors with the 
pressurized water flowing through a straight nest of boiler 
tubes, and a partial flow preheater (Patent), 2:13032 

PWR TYPE REACTORS/FLUID FLOW 

FLICA III: a program for the thermal-hydraulic analysis of 

reactors and experimental loops, 2:13057 
PWR TYPE REACTORS/FUEL CANS 

Out-of-pile tests on the swelling of Zircaloy fuel cans in the low- 

pressure phase of a loss-cf-coolant accident, 2:13613 
PWR TYPE REACTORS/FUEL CYCLE 

Advanced recycle methodology program, 2:12973 (PB-249622) 

Method of prolongation of the operating period of a nuclear 
energy steam turbine plant over the normal nuclear fuel cycle 
(Patent; PWR), 2:13036 

Utilization of thorium in PWR reactors, 2:13048 (ERDA-tr-214) 

PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Experimental investigations and statistical analysis of data on the 

heat exchange crisis in rod bundles for PWR reactors, 2:13053 
PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

On the material behaviour of Zircaloy cladding tubes in a loss- 

of-coolant accident, 2:13553 
PWR TYPE REACTORS/FUEL ELEMENTS 

Irradiation swelling, creep and thermal-stress analysis of LWR 
fuel elements, computer code ISUNE-2, 2:12995 

Nuclear fuel element (Patent; PWR and BWR), 2:12987 

Overpower performance of a PWR test fuel pin, 2:13039 

Phase analysis on simulated LWR fuel rods and its evaluation 
with the aid of emg oT] studies in the system uranium- 
a en, 2:1 

PWR TYPE REA TORS/FUEL RODS 

An analysis of rewetting of a nuclear fuel rod in water reactor 
emergency core cooling, 2:13580 

Analytic treatment of the fuel element behaviour during LWR 
accidents, 2:13552 

Behaviour of LWR fuel rods during serious reactor accidents. 
Results of an expert meeting, 2:13551 





PWR TYPE REACTORS/FUEL RODS / 


Fast response, 2.5K psi (17.24 MPa) transducer for 
measurement of gas pressure in PWR fuel rods, 2:13014 
(ANCR-NUREG@1330) 

Nuclear fuel rod (Patent; PWR), 2:13035 

Nuclear fuel element (Patent; BWR and PWR), 2:12988 

Power ramp tests IFA 407 on the operational behaviour of LWR 
fuel rods following rapid power increase, 2:13002 

PWR TYPE REACTORS/HEAT TRANSFER 

FLICA IIL: a program for the thermal-hydraulic analysis of 

reactors and experimental loops, 2:13057 
PWR TYPE REACTORS/IN CORE INSTRUMENTS 

Measuring system for the determination of the neutron flux 

density distribution (Patent), 2:13034 
PWR TYPE REACTORS/LOSS OF COOLANT 

Analytic treatment of the fuel element behaviour during LWR 
accidents, 2:13552 

Behaviour of LWR fuel rods during serious reactor accidents. 
Results of an expert meeting, 2:13551 

Calculation of the behavior of water reactor fuel rods during a 
coolant accident with SSYST Safety System, 2:13559 

Computer codes for the study of the loss of coolant accident in 
PWR reactors, 2:13558 

Description of the CONTRANS digital computer code for 
containment pressure and temperature transient analysis, 
2:13508 (CENPD-140-A) 

Experimental findings on the propagation of pressure waves and 
steam fronts in a PWR containment in a loss-of-coolant 
accident, 2:13618 

Experiment data report for Semiscale Mod-1 Test S-29-2 
(integral test from reduced pressure), 2:13501 (ANCR- 
NUREG-1328) 

Quarterly progress report on fission product release from LWR 
fuel, April-June 1976, 2:13534 (ORNL/NUREG/TM-44) 
RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User's manual. Supplement |, RELAP4/MODS, Update 2, 

2:13545 (SRD-113-76(Suppl.1)) 

Scope of the code development in JAERI for the LOCA-ECCS 
evaluation of light water reactors, 2:13565 

Subcooled decompression analysis in PWR LOCA, 2:13640 

The carrying-out of thermohydraulic accident experiments for 
the PWR, 2:13620 

TOODEE 2: a two dimensional time dependent fuel element 
thermal analysis program, 2:13536 (PB-242150) 

PWR TYPE REACTORS/OFF-GAS SYSTEMS 
Separation of inert fission gases from off-gases from nuclear 
ower plants by low-temperature distillation, 2:12997 
PWR TYPE REACTORS/PERFORMANCE 

Development of nuclear power plants with thermal reactors. A 
report on the Nuclex 75 at Basel, 2:13009 

Operational experience with Westinghouse cores (up to June 30, 
1976), 2:13022 (WCAP-8183(Rev.5)) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Appropriate nominal stresses for use with ASME Code pressure- 
loading stress indices for nozzles, 2:12971 (ORNL/Sub-2913- 
2 


Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 1, 2:12982 (GERRSR-21(Vol.1)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 2, 2:12983 (GERRSR-21(Vol.2)) 

Compilation and comparative examination of existing guidelines 
and specifications for the design, fabrication, testing, and 
inspection of steel pressure vessels for reactors. Final report. 
Volume 3, 2:13242 (GERRSR-21(Vol.3)) 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-1 and TSE-2, 2:13532 
(ORNL/NUREG/TM-31) 

Structural integrity of water reactor pressure boundary 
components. Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 

Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7, 2:12970 (ORNL/NUREG-1) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Analysis of the relative probability of pipe rupture at various 
locations in the primary cooling loop of a pressurized water 
reactor including the effects of a periodic inspection. Final 
report, 2:13021 (SAI-001-PA) 

Nuclear reactor piping (Patent; BWR and PWR), 2:12989 

Radioactive contamination of the PWR primary circuits, 
2:13056 

Reactor vessel model flow tests for 205-fuel assembly core, 
2:13016 (BAW-10025) 
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Structural integrity of water reactor pressure bounda 
components. Progress report ending 31 May 1976, 2:13527 
(NRL-Memo-3353) 

Study of the filtration processes for high temperature water in 

ie circuits, 2:13055 
PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from pressurized water reactors (PWR-GALE 
code), 2:13020 (PB-251718 

PWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Liquid radioactive waste processing system for pressurized water 
reactor plants, 2:13049 

PWR TYPE REACTORS/REACTOR CHARGING MACHINES 

Nuclear reactor (Patent; PWR), 2:12915 

Reactor removable auxiliary cover for handling fuel-elements 
(Patent), 2:12979 

PWR TYPE REACTORS/REACTOR COMPONENTS 

Experience with Inconel 600 in LWR reactors, 2:13045 

PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Pressurized-water reactor with adjustable control rods, 2:13416 
PWR TYPE REACTORS/REACTOR KINETICS 

Calculation of a pressurized-water reactor and a boiling-water 
reactor fuel rod cluster using the finite element method with 
first order triangular elements, 2:12966 (IKE-4-52e) 

Determination of local flux and power distribution by 
subsequent interpolation of nodal coarse-mesh methods, 
2:13042 

DRUCK - a programme for the calculation of the dynamic 
behaviour of FDR-type reactors, 2:13028 (GKSS- 
75/E/27(2.ed.)) 

HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 2:13018 (CENPD-188-A) 

PWR TYPE REACTORS/REACTOR MATERIALS 

Corrosion problems in light water reactors, 2:13011 

PWR TYPE REACTORS/REACTOR OPERATION 

Method of prolongation of the operating period of a nuclear 
energy steam turbine plant over the normal nuclear fuel cycle 
(Patent; PWR), 2:13036 

PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Reactor scram experience for shutdown system reliability 

analysis, 2:13409 (CONF-761 103-10) 
PWR TYPE REACTORS/REACTOR SAFETY 

C-E method for control element assembly ejection analysis, 
2:13509 (CENPD-190-A) 

Experiment data report for Semiscale Mod-1 Test S-29-2 
(integral test from reduced pressure), 2:13501 (ANCR- 
NUREG-1328) 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-1 and TSE-2, 2:13532 
(ORNL/NUREG/TM-31) 

Safety comparison of light water and fast reactors, 2:13643 

Sensitivity assessments in reactor safety analysis, 2:13493 (PB- 
251137) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13528 
(NTISUB/B-201 ) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13540 
(PB-247611) 

TOODEE 2: a two dimensional time dependent fuel element 
thermal analysis program, 2:13536 (PB-242150) 

PWR TYPE REACTORS/RHR SYSTEMS 
Nuclear reactor (Patent; PWR), 2:13033 
PWR TYPE REACTORS/ROD EJECTION ACCIDENTS 

C-E method for control element assembly ejection analysis, 
2:13509 (CENPD-190-A) 

PWR TYPE REACTORS/STEAM GENERATORS 

Denting of Inconel 600 steam generator tubes in pressurized 
water reactors, 2:13017 (BNL-NUREG-21914) 

Experience of research, design, capacity, and operation with 

orced flow steam generators, 2:13041 

Operational experience with KWU U-tube steam generators and 
the influence of the design on the operational behaviour, 
2:13047 

Steam generator for pressurized-water reactors with the 
pressurized water flowing through a straight nest of boiler 
tubes, and a partial flow preheater (Patent), 2:13032 

TRANFLO steam generator code description, 2:13024 (WCAP- 
8859) 

Trepaud steam generator, 2:13062 

PWR TYPE REACTORS/SUPERHEATERS 

Improvements in crossed-flow surface thermal exchanges using 
the vaporization heat of a heating fluid (PWR and BWR; 
patent), 2:12978 

Improvements in steam-cycle thermal power-stations (Patent), 
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PWR TYPE REACTORS/TRANSIENTS 
Reactor physical aspects in accident and operational analysis of 
H,O-moderated power reactors, 2:13612 
RELAP-4, 2:13566 
PWR TYPE REACTORS/XENON OSCILLATIONS 
A method for the calculation of spatial Xe oscillations in PWR 
type reactors, 2:13043 
PYRANOMETERS/CALIBRATION 
Sunfall monitor calibration plan, 2:12706 (N-76-10444) 
PYRHELIOMETERS/CALIBRATION 
Sunfall monitor calibration plan, 2:12706 (N-76-10444) 
PYRITE/REMOVAL 
Low-sulfur coal obtained by chemical desulfurization followed 
by liquefaction (6 refs.), 2:12159 
Low temperature processes for coal desulfurization, 2:12157 
(LBL-5216) 
PYROLYTIC CARBON/CHEMICAL VAPOR DEPOSITION 
Recent work on the deposition and structure of pyrocarbon 
coatings, 2:14232 
PYROLYTIC CARBON/MICROSTRUCTURE 
Recent work on the deposition and structure of pyrocarbon 
coatings, 2:14232 
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Q DEVICES/ION PLASMA WAVES 
lon-beam-excited electrostatic ion cyclotron waves, 2:15523 
QUANTUM ELECTRODYNAMICS/FINE STRUCTURE 
Atomic physics tests of quantum electrodynamics (Bound 
systems, free electron and muon magnetic moments, 
Josephson effect), 2:15209 (LBL-5465) 
QUANTUM ELECTRODYNAMICS/REVIEWS 
Atomic physics tests of quantum electrodynamics (Bound 
systems, free electron and muon magnetic moments, 
Josephson effect), 2:15209 (LBL-5465) 
QUANTUM ELECTRONICS/RESEARCH PROGRAMS 
Solid state research, 1975:4. Quarterly technical summary 
report, | Aug-31 Oct 1975, 2:15303 (AD-A-025489) 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/ASYMPTOTIC SOLUTIONS 
Remark on the renormalization group and total cross sections, 
2:15217 
QUANTUM FIELD THEORY/BAG MODEL 
Zero-point energy of fields in a finite volume (Static boundary 
approximation), 2:15215 
QUANTUM FIELD THEORY/BOUND STATE 
Bound states and solitons in the Gross-Neuveu model, 2:15208 
(COO-307 1-176) 
QUANTUM FIELD THEORY/GREEN FUNCTION 
Numerical study of truncated Green’s-function equations, 
2:15213 
QUANTUM FIELD THEORY/RENORMALIZATION 
Remark on the renormalization group and total cross sections, 
2:15217 
QUANTUM FIELD THEORY/SOLITONS 
Bound states and solitons in the Gross-Neuveu model, 2:15208 
(COO-307 1-176) 
QUANTUM FIELD THEORY/WAVE FUNCTIONS 
Bound states and solitons in the Gross-Neuveu model, 2:15208 
(COO-307 1-176) 
QUANTUM MECHANICS/CORRELATIONS 
Correlation experiments and the nonvalidity of ordinary ideas 
about the physical world, 2:15333 (LBL-5333) 
QUARK MODEL/PARTICLE STRUCTURE 
Quark structure and radiative decays of new particles, 2:15195 
QUARK MODEL/PSI-3105 RESONANCES 
a generalization of the 5-quark model of psi particles, 
1519 


QUARK MODEL/PSI-3695 RESONANCES 
Minimal generalization of the 5-quark model of psi particles, 
2:15194 
QUARK MODEL/SCALING LAWS 
When is the deuteron six quarks: Possible evidence against 
dimensional scaling, 2:15198 
QUARTZ/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite- 
surfaces. |. Spatial distributions of reflected helium atoms, 
2:15136 (N-75-27874) 
QUASARS 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
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RABBITS/THROMBOPOIESIS 

Blood platelets and Coagulation. Annual progress report, June |, 
1975-May 31, 1976 (Se tracer study of effects of 
thrombopoietin on platelet production in mice and rabbits), 
2:14866 (COO-3014-17) 

RADAR/BIBLIOGRAPHIES 

Light detection and ranging (LIDAR). Volume |. 1964-1974 (a 
bibliography with abstracts). Report for 1964-1974, 2:14461 
(NTIS/PS-76/0428 ) 

Light detection and ranging (LIDAR). Volume 2. 1975-April 
1976 (a bibliography with abstracts). Report for 1975-Apr 
1976, 2:14462 (NTIS/PS-76/0429 ) 

RADIANT HEAT TRANSFER/ROSSELAND APPROXIMATION 

Radiative heat transfer in molten UO, based on the Rosseland 
diffusion method (LMFBR), 2:13657 

RADIATION BELTS 
Jupiter and planet Earth, 2:15068 (N-75-24633) 
RADIATION BELTS/ELECTRON DENSITY 

Charged particle radiation environment for the spacelab and 

other missions in low earth orbit, 2:15125 (N-75-28001 ) 
RADIATION BELTS/MEETINGS 

Results of the world space research, 1966/67, 2:15021 (N-75- 
33567) 

RADIATION BELTS/PROTON DENSITY 

Charged particle radiation environment for the spacelab and 
other missions in low earth orbit, 2:15125 (N-75-28001) 

Nuclear emulsion measurements of the astronauts’ radiation 
exposures on Skylab missions 2, 3 and 4, 2:14561 (AD-A- 
019804) 

RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/DOSE-RESPONSE RELATIONSHIPS 
Nuclear energy and radiation hazards, 2:13453 (Juel-Conf-17) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Nuclear energy and radiation hazards, 2:13453 (Juel-Conf-17) 
RADIATION HAZARDS/MANUALS 

Engineering design handbook: environmental series. Part three. 

Induced environmental factors, 2:14946 (AD-A-023512) 
RADIATION HYGIENE 

See RADIATION PROTECTION 
RADIATION MONITORING 

See also PERSONNEL MONITORING 

Review of radioactive waste discharges at nuclear power plants, 

2:13460 
RADIATION MONITORS 

See also SURFACE CONTAMINATION MONITORS 
RADIATION MONITORS/CALIBRATION 

Radiation quality assurance intercomparison studies 1974-1975, 
2:14558 (PB-248171) 

RADIATION MONITORS/DESIGN 

LLL model NR-1 tritium sniffer (5S Mar 1975) (Engineering 
Materials) (34 drawings), 2:14559 (CAPE-2528) 

Second-generation 1024-channel portable gamma-ray 
Se (Nal scintillation detector), 2:14565 (UCRL- 


78250) 
RADIATION MONITORS/PERFORMANCE 
Hand-held personnel and vehicle monitors (For special nuclear 
materials searches at area access and exit portals), 2:12585 
(LA-6359) 
RADIATION PROTECTION/BIBLIOGRAPHIES 
Radiation protection, 1975. Annual EPA review of radiation 
protection activities (Summary of activities of all Federal 
agencies), 2:14883 (EPA-520/7-76-004) 
RADIATION PROTECTION/DATA COMPILATION 
Types of environmental health physics data that should be 
collected and evaluated in a nuclear power program, 2:13642 
RADIATION PROTECTION/LAWS 
Radiation protection, 1975. Annual EPA review of radiation 
protection activities (Summary of activities of all Federal 
agencies), 2:14883 (EPA-520/7-76-004) 
RADIATION PROTECTION/RECOMMENDATIONS 
Concept of ‘as low as practicable’’ and balancing the benefits 
against the risks, 2:14900 
Radiation protection, 1975. Annual EPA review of radiation 
protection activities (Summary of activities of all Federal 
agencies), 2:14883 (EPA-520/7-76-004) 
RADIATION PROTECTION/REGULATIONS 
German radiation protection standards —. 2:13656 
RADIATION PROTECTION/STANDAR 
Concept of ’’as low as practicable’’ and balancing the benefits 
against the risks, 2:14900 
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RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCE IMPLANTS/NEUTRON SOURCES 

Safety analysis of doubly encapsulated ***Cf medical sources, 
Model TALC-PC, 2:14895 (SRL-76004) 

RADIATION SOURCE IMPLANTS/RADIATION DOSE 

DISTRIBUTIONS 

On the application of a liquid-dielectric ionization chamber to ** 
Cf dosimetry, 2:14564 

RADIATION SOURCE IMPLANTS/RADIOTHERAPY 

Safety analysis of doubly encapsulated ***Cf medical sources, 

Model TALC-PC, 2:14895 (SRL-76004) 
RADIATION SOURCES 

(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X-RAY 
SOURCES.) 

See alse GAMMA SOURCES 
LIGHT SOURCES 
RADIATION SOURCE IMPLANTS 
X-RAY SOURCES 
RADIATION SOURCES/CALIBRATION STANDARDS 

Radiation quality assurance intercomparison studies 1974-1975, 
2:14558 (PB-248171) 

RADIATION SOURCES/INVENTORIES 

Minicomputer based, controlled materials information system 
(For LLL), 2:12615 

RADIATION SOURCES/RADIATION FLUX 

Semi-analytic flux formulas for shielding calculations, 2:15294 
(WAPD-TM-1197) 

Uncollided flux ratios and fluxes as functions of angles 
subtended by various geometrical configurations, 2:14758 
(EGG-1183-2311) 

RADICALS 
See also HYDROXYL RADICALS 
RADICALS/ENDOR 

ENDOR studies of radiation-produced trapped electrons and 
radicals in disordered systems. Final report, | Nov 1974-31 
Oct 1975, 2:14325 (AD-A-020120) 

RADICALS/RADIOSENSITIVITY EFFECTS 

Inactivation of biologically active dna by gamma ray induced 
superoxide radicals and their dismutation products singlet 
—— oxygen and hydrogen peroxide, 2:14873 (N-75- 

664) 
RADIO EQUIPMENT/PHYSICAL RADIATION EFFECTS 

Contractor evaluation report for radio set AN/URC-78 (Xe-2)/V 
(test data sheets) URC-D002. Volume IV. Appendix A 
(continued), 2:14583 (AD-A-021302) 

RADIO EQUIPMENT/RADIATION HARDENING 

Radio set AN/URC-78(XE-2)/V nuclear hardening test plan. 

Revision A, 2:14580 (AD-A-020148) 
RADIO EQUIPMENT/TESTING 

Contractor evaluation report for radio set AN/URC-78 (Xe-2)/V 
(test data sheets) URC-D002. Volume IV. Appendix A 
(continued), 2:14583 (AD-A-02:302) 

RADIO GALAXIES 

Plasma on earth and in space (English translation of Russian 

book), 2:15128 (N-75-29895) 
RADIO NOISE 

See also WHISTLERS 
RADIO NOISE/DAILY VARIATIONS 

Kiruna geophysical data. Data summary, Apr-Jun 1974, 2:15107 
(N-75-31628) 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from boiling water reactors (BWR-GALE 
code), 2:12975 (PB-251717) 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from pressurized water reactors (PWR-GALE 
code), 2:13020 (PB-251718) 

Radioactive waste systems and radioactive effluents (Nuclear 
power plants), 2:13459 

Review of radioactive waste discharges at nuclear power plants, 
2:13460 

Use of wind persistence data for the calculation of concentration 
statistics, 2:13454 (N-76-16706) 

RADIOACTIVE EFFLUENTS/DOSE LIMITS 

Dose limits and licensing requirements for the limitation of the 
emission of radioactive materials from nuclear power stations 
in the FRG and the USA, 2:13241 (STH-2/75) 

RADIOACTIVE EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Assessment of co uences from airborne releases of 
radioactive material, 2:14736 (SAND--76-5681) 

Detection and measurement of tritium forms released from a 
nuclear production complex, 2:14732 (DP-MS-76-38X) 
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RADIOACTIVE EFFLUENTS/REGULATIONS 
Dose limits and licensing requirements for the limitation of the 
emission of radioactive materials from nuclear power stations 
in the FRG and the USA, 2:13241 (STH-2/75) 
New US regulation on radioactive effluent releases, 2:13244 
RADIOACTIVE EFFLUENTS/STACK DISPOSAL 
Assessment of consequences from airborne releases of 
radioactive material, 2:14736 (SAND--76-568 1 ) 
RADIOACTIVE MATERIALS/MATERIALS HANDLING 
Ventilation conditions for exhaust hoods when working with 
radioactive substances, 2:14401 (JPRS-67590) 
RADIOACTIVE MATERIALS/RADIATION MONITORING 
Portable gamma-ray detection system for location of radioactive 
sources (Alarm; VHF transmission), 2:12604 
RADIOACTIVE MATERIALS/TRANSPORT 
Radioactive materials transport experience, 2:12509 (DP-MS-76- 
48) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
Disposal of hazardous, toxic, or radioactive industrial, 
laboratory, and reactor wastes by a melting process (Patent), 
2:12538 
Nuclear waste disposal utilizing a gaseous core reactor, 2:12950 
(N-76-17640) 
Separation of “Kr from the off-gases of reprocessing plants, 
2:12521 
Waste removal in nuclear engineering. Energy economics and 
technical aspects, 2:12573 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
EFFECTS 
Future radiological loads due to nuclear facilities in the 
catchment-basin of the Upper Rhine. Pt. 2. Loads by the 
water path, 2:14898 
RADIOACTIVE WASTE DISPOSAL/INTERPLANETARY 
SPACE 
Nuclear energy waste: space transportation and removal 
(Nuclear waste heat source and thermionic converters for 
electric thrust space vehicles for dumping wastes in space), 
2:12557 (N-76-16173) 
RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 
Chemical mechanisms of “Co transport in ground water from 
intermediate-level liquid waste trench 7: progress report for 
period ending June 30, 1975, 2:12560 (ORNL/TM-5348) 
Dis; | of radioactive solvent waste, 2:12570 
RADIOACTIVE WASTE DISPOSAL/MEETINGS 
Waste disposal in nuclear engineering, 2:12571 
RADIOACTIVE WASTE DISPOSAL/PLANNING 
The safety concept for waste disposal of the Federal 
Government (German Federal Republic), 2:13452 (AED- 
Conf-76-004-009 ) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Final storage of radioactive waste - an environmental protection 
problem requiring resolution, 2:12572 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Thermal calculations in shale, 2:12562 (Y/OWI/SUB-76/16502) 
Thermal guidelines for a repository in bedrock, 2:12563 
(Y/OWI/SUB-76/16504) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Time bomb. Radioactive waste presents an ever increasing 
danger, 2:12524 
Waste management in the nuclear industry. Radioactive waste 
storage in Northern Germany - problems in reprocessing, 
2:12523 
RADIOACTIVE WASTE MANAGEMENT/ECONOMICS 
Importance of waste management in energy policy, 2:12517 
(AED-Conf-76-004-008 ) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Annual report, 1974, 2:12520 (KFK-2212) 
Beneficial Uses Program. Progress report for period ending June 
30, 1976, 2:12561 (SAND-76-0511) 
Nuclear Waste Management and Transportation quarterly 
progress report, April-June 1976, 2:12519 (BNWL-2126) 
Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 
RADIOACTIVE WASTE PROCESSING 
See also IODOX PROCESS 
Conversion of radioactive ferrocyanide compounds to immobile 
glasses (Patent), 2:12539 
Decontamination of Savannah River Plant waste supernate 
(Removal of Cs-137, Sr-90, and Pu from waste supernate), 
2:12527 (DP-1436) 
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Method and system for the treatment of radioactively 
contaminated waste gases in particular for Kr and Xe nuclides 
(Patent), 2:12537 ; 

Radioactive waste systems and radioactive effluents (Nuclear 
power plants), 2:13459 

Separation of “Kr from the off-gases of reprocessing plants, 

212521 
Tritium treatment in the reprocessing of LWR fuels, 2:12541 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Calcination process for radioactive wastes (Patent), 2:12552 
RADIOACTIVE WASTE PROCESSING/DISSOLUTION 

Chemical digestion of low level nuclear solid waste material 

(Patent), 2:12553 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 

Two-phase Boehler evaporation method for liquid radioactive 

wastes. Fundamentals and experience, 2:12549 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Investigation of krypton and xenon absorption in commercial 
active charcoal specimens at low partial pressures, 2:12551 

Treatment of radioactive off-gases in HTGR reprocessing 
(Mainly *Kr separation during combustion of graphite matrix 
and during fuel dissolution), 2:12540 

RADIOACTIVE WASTE PROCESSING/IODOX PROCESS 
Use of chemical equilibrium data to calculate Ilodox column 
operations, 2:12508 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Continuous ion-exchange purification of liquid wastes, 2:12565 
Radioactive waste processing (Patent), 2:12530 
RADIOACTIVE WASTE PROCESSING/LECTURES 
Nuclear waste, its sources and treatment, 2:12550 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Minimization of the medium-activity waste (MAW) by new 
washing processes for extracting agents, 2:12542 

Partitioning of actinide elements from high-level waste using 
laser photochemical methods, 2:12525 (BNL-21456) 

Two-phase Boehler evaporation method for liquid radioactive 
wastes. Fundamentals and experience, 2:12549 

RADIOACTIVE WASTE PROCESSING/RADIATION HAZARDS 

Problems of radiation safety in radioactive refuses treatment, 

2:12531 
RADIOACTIVE WASTE PROCESSING/SCRUBBING 

Removal of radioiodine from gas streams by electrolytic 

scrubbing, 2:12507 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Annual report, 1974, 2:12520 (KFK-2212) 

Chemical and technological aspects of the vitrification of high 
level radioactive wastes, 2:12554 

Description of the bituminization and storage plants of 
intermediate level wastes at Eurochemic reprocessing plant, 
2:12546 

Development of advanced solidification products for highly 
radioactive wastes in the FRG and abroad, 2:12548 

Disposal of hazardous, toxic, or radioactive industrial, 
laboratory, and reactor wastes by a melting process (Patent), 
2:12538 

Fixation of high level atomic waste in glass for ultimate disposal: 
Part III - thermal decomposition of fission product nitrates and 
their reaction with some glass batch additives, 2:12535 

Fully automated consolidation of radioactive effluents with 
double-shaft screw presses, 2:12536 

Measurement and control of cement set times in waste 
solidification, 2:12526 (DP-1404) 

Method for solidifying liquid radioactive wastes (Patent; 
reduction of NO/sub x/ pollution), 2:12555 

Method of preparation of organic liquid waste containing 
radioactive materials for environmentally safe handling, 
transport and disposal (Patent), 2:12534 

Study of the thermal and mechanical sensitivity of 
bitumen/oxygen salt mixtures, 2:12529 (KFK-tr-450) 

RADIOACTIVE WASTE PROCESSING/STANDARDS 

Liquid radioactive waste processing system for pressurized water 

reactor plants, 2:13049 
RADIOACTIVE WASTE STORAGE 

Description of the bituminization and storage plants of 
intermediate level wastes at Eurochemic reprocessing plant, 
2:12546 

Development of radiolytic gases in medium-activity wastes 
containing fission products, and its consideration in final 
storage in a prototype cavern, 2:12569 

Problem of heat build-up in medium-activity wastes containing 
fission products during storage in a prototype cavern, 2:12568 

Procedure for determining leachabilities of radioactive waste 
forms, 2:12574 

Waste removal in nuclear engineering. Energy economics and 
technical aspects, 2:12573 


RADIOISOTOPE BATTERIES/THERMOELECTRIC MATE/ 


RADIOACTIVE WASTE STORAGE/LIQUID WASTES 

Method of preventing precipitation of radioactive fission product 

solutions in storage tanks (Patent), 2:12564 
RADIOACTIVE WASTE STORAGE/TANKS 

Heat transfer analysis of an underground storage tank containing 

solidified heat generating wastes, 2:12556 (BNWL-2043) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
Final storage of radioactive waste - an environmental protection 
problem requiring resolution, 2:12572 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CHEMICAL ANALYSIS 

Spectrophotometric determination of uranium in nuclear waste, 
2:14301 (ARH-SA-250) 

RADIOACTIVE WASTES/HEAT TRANSFER 

Heat transfer analysis of an underground storage tank containing 
solidified heat generating wastes, 2:12556 (BNWL-2043) 

RADIOACTIVE WASTES/INVENTORIES 

Estimated Hanford liquid waste chemical inventory as of March , 

31, 1976, 2:12518 (ARH-CD-717) 
RADIOACTIVE WASTES/LEACHING 

Leaching properties of bitumen-salt mixtures produced by 
sedimentation, in water, 2:12567 

Procedure for determining leachabilities of radioactive waste 
forms, 2:12574 

RADIOACTIVE WASTES/NONDESTRUCTIVE ANALYSIS 

Random drivers for all sizes, 2:12452 

RADIOACTIVE WASTES/RADIATION ABSORPTION 

ANALYSIS 

Automated gamma ray scanning system for waste drum assay, 
2:12592 

RADIOACTIVE WASTES/SEPARATION PROCESSES 

Volume reduction of plutonium-contaminated soil, 2:14765 

RADIOACTIVE WASTES/SOLIDIFICATION 

FIPS - A method of solidification of highly radioactive fission 
product solutions (First experiences with the hot operation of 
a vitrification process), 2:12547 

RADIOACTIVE WASTES/USES 

Beneficial Uses Program. Progress report for period ending June 
30, 1976, 2:12561 (SAND-76-0511) 

RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Nuclear Waste Management and Transportation quarterly 
progress report, April-June 1976, 2:12519 (BNWL-2126) 
Radioactive materials transport experience, 2:12509 (DP-MS-76- 
48) 
RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 

See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHS 

See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOIMMUNOASSAY /DATA PROCESSING 

Radioimmunoassay data processing: listings and documentation. 
Third edition: Volumes I and II and programs. Software, 
2:14859 (PB-246222) 

Radioimmunoassay data processing: listings and documentation. 
Third edition, Volume I. The ‘logit-log’ method and scatchard 
plot, 2:14860 (PB-246223) 

Radioimmunoassay data processing: listings and documentation. 
Third edition. Volumes I and II and programs, 2:14862 (PB- 
246336) 

Radioimmunoassay data processing: listing and documentation. 
Third edition. Volume II. The logistic method and quality 
control, 2:14861 (PB-246224) 

RADIOISOTOPE BATTERIES/DESIGN 

Spherical radioisotope thermoelectric generators: an approach to 

high specific power devices, 2:12657 
RADIOISOTOPE BATTERIES/PERFORMANCE 

Low cost high performance generator (LCHPG), 2:12653 

Use of silicon-germanium alloys in radioisotope thermoelectric 
generators, 2:12652 

RADIOISOTOPE BATTERIES/PERFORMANCE TESTING 

Long-term performance degradation of a radioisotope 
thermoelectric generator using silicon germanium, 2:12649 

Test and evaluation of the Navy half-watt RTG, 2:12651 

RADIOISOTOPE BATTERIES/RELIABILITY 
Test and evaluation of the Navy half-watt RTG, 2:12651 
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RADIOISOTOPE BATTERIES/THERMOELECTRIC 

MATERIALS 

Use of silicon-germanium alloys in radioisotope thermoelectric 

enerators, 2:12652 
RADIOISOTOPE HEAT SOURCES/CAPSULES 
238Pu surface contamination of MHW impact shell assembly, 
. 12648 (MLM-2379) 
igh temperature radioisoto 4 cai _ uate 2:12661 
DIOISOTOPE HEAT SOU 
“enemas of a small te ra source, 2:12650 
RADIOISOTOPE HEAT SOURCES/FABRICATION 
Development of a small radioisotopic heat source, 2:12650 
RADIOISOTOPE HEAT SOURCES/RADIOACTIVE WASTES 

Nuclear energy waste: space transportation and removal 
(Nuclear waste heat source and thermionic converters for 
electric thrust space vehicles for dumping wastes in space), 
2:12557 (N-76-16173) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

Heat source component development program. Quarterly report, 
July-September, 1976, 2:12645 (BMI-X-672) 

Pacific Northwest Laboratory monthly report to the Nuclear 
Research and ager: Division for August 1976 (WESF- 
encapsulated ®SrF,), 2:12654 (BNWL-1845-27) 

Savannah River Laboratory monthly report: 7** Pu fuel form 
processes, 2:12655 (DPST-76-128-8) 

Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:12656 (DPST-76-128-9) 

RADIOISOTOPE HEAT SOURCES/USES 
Kilowatt Isotope Power System (KIPS), 2:12662 
Nuclear spinner for SATCOM applications, 2:12663 
RADIOISOTOPES/ISOTOPE PRODUCTION 
Targets for the production of radioisotopes and method of 
assembly (Patent), 2:14342 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Ecosystem approach, 2:14763 
RADIOISOTOPES/USES 

Classification of radioactive self-luminous light sources. 

American national standard, 2:12647 (PB-248990) 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOSURGERY 

See RADIOTHERAPY 
RADIOTHERAPY/LINEAR ACCELERATORS 

Use of electron linear accelerators in medical radiation therapy. 
Overview report No. |. physical characteristics. Technical 
report, 2:14887 (PB-246225) 

Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 2. Market and use characteristics: 
current status and future trends. Technical report, 2:14888 
(PB-246226) 

Use of electron linear accelerators in medica! radiation therapy. 
Overview report No. 3. Accident history. Technical report, 
2:14889 (PB-246227) 

Use of electron linear accelerators in medical radiation therapy. 
Overview report No. 4. regulations, standards and guidelines. 
Technical report, 2:14890 (PB-246228) 

RADIUM/RADIATION HAZARDS 

Public health implications of radioluminous materials, 2:14891 
(PB-246642) 

RADIUM 226/RADIOCHEMICAL ANALYSIS 

Measurement of total radium and radium-226 in environmental 
waters. A tentative reference method, 2:14806 (PB-251313) 

RADIUM 226/RETENTION 

Retention and distribution of **Ra in beagles, 2:14925 
RADIUM 226/TISSUE DISTRIBUTION 

Retention and distribution of **Ra in beagles, 2:14925 
RADIUM 226/UPTAKE 

Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 

RADIUM 228/UPTAKE 

Uranium and thorium decay series nuclides in plankton from the 

Caribbean, 2:14810 
RADIUM ISOTOPES/RADIOCHEMICAL ANALYSIS 

Measurement of total radium and radium-226 in environmental 

waters. A tentative reference method, 2:14806 (PB-251313) 
RADON/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 
RADON/RADIATION MONITORING 

Continuous radon gas survey of the Twilight mine. Technical 
progress report (Colorado), 2:12443 (PB-250615) 

Measuring the radon concentration in air meting van de 
radonconcentratie in lucht, 2:14733 (N-75-33380) 

Radon exhalation from uranium mill tailings piles: description 
and verification of the measurement method. Technical note 
(final), 2:12581 (PB-247758) 
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RAILWAYS 

Directory of transportation education (Post-secondary 

institutions), 2:13714 
RAILWAYS/BIBLIOGRAPHIES 

Railroad freight transportation (a bibliography with abstracts). 
Report for 1964-Feb 1976 (204 citations), 2:13953 (NTIS/PS- 
76/0169) 

Railroad management and planning. Volume 1. 1964-1973 (a 
bibliography with abstracts). Report for 1964-1973 (139 
citations), 2:13954 (NTIS/PS-76/0170) 

Railroad management and planning. Volume 2. 1974-1976 (a 
bibliography with abstracts). Re — for 1974-Feb 1976 (86 
citations), 2:13955 (NTIS/PS-76/0171) 

RAILWAYS/PERFORMANCE TESTING 

SOAC: state-of-the-art car engineering tests at Department of 
Transportation High Speed Ground Test Center. Final test 
report. Volume II. Performance tests. Final report, Apr-Jul 
1973, 2:13994 (PB-244748) 

RAILWAYS/TEST FACILITIES 

SOAC: state-of-the-art car engineering tests at Department of 
Transportation High Speed Ground Test Center. Final test 
report. Volume VI. SOAC instrumentation system. Final 
report, Apr-Jul 1973, 2:13995 (PB-244752) 

RAIN/CHEMICAL COMPOSITION 
Model for rain composition and the washout of sulfur dioxide, 
2:14654 (BNL-21794) 
RAIN WATER/PURIFICATION 
Storm runoff handling for industrial installations, 2:14798 
RAIN WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Vanadium in rainwater and effects on surface water, 2:14724 
RAINOUT 
See WASHOUT 
RAJASTHAN-1 REACTOR/CONTAINMENT BUILDINGS 

Leak tight sealants and joint details for concrete structure in 

RAPP, 2:13307 (INIS-mf-3 108/17) 
RAJASTHAN-1 REACTOR/FUEL CANS 

Low cycle fatigue problem in RAPP fuel, 2:13144 (INIS-mf- 
3108/39) 

RAJASTHAN-1 REACTOR/PIPE JOINTS 

Design loading for pipeline flange bolts, 2:13137 (INIS-mf- 
3108/22) 

RAJASTHAN-1 REACTOR/PRESSURE VESSELS 

Investigation of safety aspects of operating the end-shields in a 
brittle condition, 2:13145 (INIS-mf-3108/41) 

RAJASTHAN-2 REACTOR/CONTAINMENT BUILDINGS 

Leak tight sealants and joint details for concrete structure in 
RAPP, 2:13307 (INIS-mf-3 108/17) 

RAJASTHAN-2 REACTOR/PRESSURE VESSELS 

Investigation of safety aspects of operating the end-shields in a 
brittle condition, 2:13145 (INIS-mf-3108/41) 

RANKINE CYCLE ENGINES/AUTOMOTIVE FUELS 

Alternate fuel capability of Rankine cycle engines, 2:13985 

RANKINE CYCLE ENGINES/COMBUSTION CHAMBERS 

Alternate fuel capability of Rankine cycle engines, 2:13985 

RANKINE CYCLE ENGINES/DESIGN 
Adaptation of a low emission Rankine cycle automotive engine 
to a coal mine face haulage vehicle application, 2:13984 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Solar-powered Rankine-cycle heat pump system, 2:12796 
RANKINE CYCLE POWER’ SYSTEMS/ECONOMICS 

Solar powered organic Rankine cycle engines: characteristics 

and costs, 2:12804 
RANKINE CYCLE POWER SYSTEMS/EFFICIENCY 
Test results for a Rankine engine powered vapor compression 
air-conditioner for 366°K heat source, 2:12806 
RANKINE CYCLE POWER SYSTEMS/OPERATION 
Sulfuric acid plant Rankine cycle waste heat recovery, 2:13940 
RANKINE CYCLE POWER SYSTEMS/PERFORMANCE 
Unique Rankine-cycle heat pump system, 2:12805 
RANKINE CYCLE POWER SYSTEMS/RADIOISOTOPE HEAT 

SOURCES 

Kilowatt Isotope Power System ( KIPS), 2:12662 

Nuclear spinner for SATCOM applications, 2:12663 

RANKINE CYCLE POWER SYSTEMS/TURBINES 

Use of unconventional fluids for single stage supersonic turbines 

of low power output, 2:12901 
RAPID TRANSIT SYSTEMS/CONTROL SYSTEMS 

Schedule Control and Management Information System study. 
Final report, 2:13987 (PB-250986) 

RAPID TRANSIT SYSTEMS/PERFORMANCE TESTING 

SOAC: state-of-the-art car engineering tests at Department of 
Transportation High Speed Ground Test Center. Final test 
report. Volume II. Performance tests. Final report, Apr-Jul 
1973, 2:13994 (PB-244748) 
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RAPID TRANSIT SYSTEMS/TEST FACILITIES 
SOAC: state-of-the-art car engineering tests at Department of 
Transportation High Speed Ground Test Center. Final test 
report. Volume VI. SOAC instrumentation system. Final 
report, Apr-Jul 1973, 2:13995 (PB-244752) 
RAPS-1 REACTOR 
See RAJASTHAN-I REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RAPSODIE REACTOR/ACOUSTIC EMISSION TESTING 
Acoustic detection in the Rapsodie nuclear reactor, 2:13194 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 
RARE GASES/SOLUBILITY 
Prediction of the inert gas solubilities in stoichiometric molten 
UO,, 2:12470 
RASCHIG RINGS 
See COLUMN PACKING 
RAYLEIGH-TAYLOR INSTABILITY 
Nonlinear Rayleigh-Taylor instability in hydromagnetics, 
2:15495 
REACTIVITY/MEASURING METHODS 
Reactor-fuel-independent reactivity determinations, 2:13296 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD EJECTION ACCIDENTS 
Formation of volatile radioiodine compounds in sodium pool 
burning, 2:13581 
REACTOR ACCIDENTS/PROBABILITY 
Probability and the consequences of major reactor accidents, 
2:13654 
REACTOR ACCIDENTS/RESEARCH PROGRAMS 
Nuclear safety research reactor program for reactivity-initiated 
accident in Japan, 2:13570 
REACTOR CELLS/NEUTRON TRANSPORT 
Calculation of collision probabilities in multiregion cells by the 
DP-O method, 2:13293 
REACTOR CHARGING MACHINES 
Fast neutron breeder cooled by a liquid metal (Patent), 2:13193 
Nuclear reactor (Patent; PWR), 2:12915 
Reactor removable auxiliary cover for handling fuel-elements 
(Patent), 2:12979 
REACTOR CHARGING MACHINES/DESIGN 
Nuclear reactor fuelling machine (Patent, LMFBR), 2:13226 
REACTOR CHARGING MACHINES/STRESS ANALYSIS 
Problems of stress analysis of fuelling machine head 
components, 2:13304 (INIS-mf-3108/5) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
Experience with Inconel 600 in LWR reactors, 2:13045 
REACTOR COMPONENTS/CRACKS 
Safety assessment of crack propagation and the safe crack sizes 
in thick-walled reactor components, 2:13352 
The influence of dynamic effects on crack arrest safety analyses, 
2:13353 
REACTOR COMPONENTS/DEFORMATION 
Simple method for calculations of steady-state creep rates in 
nonconservative plastic deformation (LMFBR), 2:13230 
REACTOR COMPONENTS/DESIGN 
Coupling technology for dual-purpose nuclear-desalting plants, 
2:12951 (ORNLITM-4471 ) 
U.S. elevated temperature structural design standards: current 
status and future directions, 2:13303 (CONF-76045 1-4) 
REACTOR COMPONENTS/EDDY CURRENT TESTING 
Results of the application of the multiple-frequency eddy current 
a tests of reactor components simulated in models, 
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REACTOR COMPONENTS/ELECTRON BEAM WELDING 
Method for measuring and stabilizing the diameter of the 
heating-spot on parts to be welded in an electron beam 
welding unit and a device for carrying out said method 
(Patent), 2:13332 
REACTOR COMPONENTS/FAILURES 
Boundary-integral equation in engineering stress and fracture 
mechanics. Technical report (PESTIE code), 2:13324 (PB- 
246253) 
REACTOR COMPONENTS/FASTENERS 
High-strength, high-temperature bolting material (ASME SA-453 
with additional requirements), 2:13251 (RDT-M-6-6T(4- 
76)(Rev.)) 
REACTOR COMPONENTS/FRACTURE PROPERTIES 
Probabilistic fracture mechanics. Technical report, 2:13326 (PB- 
246255) 
REACTOR COMPONENTS/INSPECTION 
Cost-risk optimization of nondestructive inspection level. 
Technical report, 2:13327 (PB-246256) 
Inspection uncertainty: the key element in nondestructive 
inspection. Technical report, 2:13323 (PB-246252) 
REACTOR COMPONENTS/JOINTS 
Theoretical analysis of rolled joints, 2:13309 (INIS-mf-3 108/30) 
REACTOR COMPONENTS/MECHANICAL VIBRATIONS 
Design guide for calculating hydrodynamic mass. Part I. Circular 
cylindrical structures, 2:13300 (ANL-CT-76-45 ) 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
Cost-risk optimization of nondestructive inspection level. 
Technical report, 2:13327 (PB-246256) 
Inspection uncertainty: the key element in nondestructive 
inspection. Technical report, 2:13323 (PB-246252) 
Proceedings of NDE experts workshop on austenitic pipe 
inspection. Special report, 2:14511 (PB-251100) 
REACTOR COMPONENTS/PLATES 
Low alloy steel plates (ASME SA-533 with additional 
requirements), 2:13253 (RDT-M-5-3T(4-76)(Rev.)) 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Topical development trends (German Federal Republic), 
2:13367 
REACTOR COMPONENTS/RELIABILITY 
Concepts, aims, and methods of reliability engineering, 2:13597 
Economical optimization of power plant part systems by means 
of reliability investigations, 2:13299 (AED-Conf-76-014-002) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Boundary-integral equation in engineering stress and fracture 
mechanics. Technical report (PESTIE code), 2:13324 (PB- 
246253) 
Elastic-plastic creep response of structures under composite time 
history, 2:13346 
Experimental stress analysis : an aid to design concessions 
(CANDU type reactors), 2:13136 (INIS-mf-3108/19) 
On the reliability of finite element solutions, 2:13308 (INIS-mf- 
3108/24) 
SMART - structure mechanical analysis in reactor technology, 
2:13315 (ISD-178) 
REACTOR COMPONENTS/SURFACE CLEANING 
Nuclear facilities. Surface cleanliness of components. Cleaning 
and preserving of fluid systems and associated components. 
Draft, 2:13361 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Application of linear optimal regulator technique to control of a 
nuclear reactor plant, 2:13422 
Reactor power control and shutdown system (Patent), 2:13419 
Synthesis of digital control systems for nuclear reactors. I. 
timal solutions to power change control problems, 2:13420 
REA R CONTROL SYSTEMS/DESIGN 
Conversion of a reactor to partial power output (Patent; 
LMFBR; in German), 2:13417 
Pressurized-water reactor with adjustable control rods (Patent; 
in German), 2:13416 
REACTOR CONTROL SYSTEMS/RESEARCH PROGRAMS 
Instrumentation and Controls Division annual progress report for 
period ending September 1, 1974. LMFBR program, 2:13177 
(ORNL-5155) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
Experiments with organic phosphorus compounds for the 
treatment of cooling water, 2:12964 (AED-Conf-75-564-002) 
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REACTOR COOLING SYSTEMS/ACOUSTIC MONITORING 
Analysis of acoustic flow noise in closed systems and the fatigue 
cen of structural boundaries (HTGR type reactors), 
13 
REACTOR COOLING SYSTEMS/COOLANT CLEANUP 
SYSTEMS 
Additional treatment of solid materials continuously 
accumulating from water purification plants, 2:13369 
REACTOR COOLING SYSTEMS/DEPOSITION 
Cs deposition on HTR materials and the thermochemistry of Cs 
in the HTR coolant loop, 2:13101 
REACTOR COOLING SYSTEMS/DEPOSITS 
Transport and deposition of metals in sodium-stainless steel 
systems. II. Deposition of cesium in stainless steel capsules 
under a large temperature gradient, 2:13197 
REACTOR COOLING SYSTEMS/FASTENERS 
Evaluation of the bolting and flanges of ANSI B16.5 flanged 
a ASME Part A design rules, 2:13321 (ORNL/SUB-2913- 


) 
REACTOR COOLING SYSTEMS/FATIGUE 

Analysis of acoustic flow noise in closed systems and the fatigue 
lifetime of structural boundaries (HTGR type reactors), 
2:13090 

REACTOR COOLING SYSTEMS/GAS FLOW 

Analysis of acoustic flow noise in closed systems and the fatigue 
lifetime of structural boundaries (HTGR type reactors), 
2:13090 

REACTOR COOLING SYSTEMS/LEVEL INDICATORS 

Sodium level measuring devices for nuclear power stations, 

2:13227 
REACTOR COOLING SYSTEMS/MEASURING INSTRUMENTS 

Device and method for measuring the conductivity of a fluid 

(Patent), 2:13192 
REACTOR COOLING SYSTEMS/OPTIMIZATION 

Optimization of pumping power of gas-cooled fuel element. Rod 

bundle model, 2:13085 
REACTOR COOLING SYSTEMS/PIPE JOINTS 

Evaluation of the bolting and flanges of ANSI B16.5 flanged 

a. ASME Part A design rules, 2:13321 (ORNL/SUB-2913- 
) 

Three-dimensional thermal and stress analysis of a piping tee. 

Final report, 2:13328 (PB-247323) 
REACTOR COOLING SYSTEMS/RESTRAINTS 

Dynamic elastic-plastic design of pipe whip safety devices, 

2:13611 
REACTOR COOLING SYSTEMS/TEMPERA TURE 

MEASUREMENT 

Interferometric investigation of turbulently fluctuating 
temperature in an LMFBR outlet plenum geometry, 2:13156 
(COO-2245-29TR) 

REACTOR COOLING SYSTEMS/TURBULENT FLOW 

Transient hydraulics and heat transfer in turbulent flow, 2:13294 

REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 

Irreversible pressure losses in two-phase flow systems (BWR), 

2:12996 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 

Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 

REACTOR CORE DISRUPTION/BUBBLES 

Bubble behavior in LMFBR core disruptive accidents. Annual 

report, June 1, 1975-June 30, 1976, 2:13531 (NUREG-01 14) 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Analyses of LMFBR core disruption and accident phenomena 
using the SIMMER-I code, 2:13523 (LA-UR-76-2227) 

LMFBR disassembly analyses, 2:13521 (LA-UR-76-2208) 

Reactor development program progress report, July-August 1976 
(LMFBR), 2:13505 (ANL-RDP-S2) 

REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 

Core restraint engineering. Seventh quarterly report, February- 
April 1976 (LMFBR), 2:13160 (GEAP-14031-7) 

Core restraint development. Quarterly progress report for period 
ending February 29, 1976 (LMFBR), 2:13182 (WARD-CR- 
3045-12) 

REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Reactor development program progress report, July-August 1976 
(LMFBR), 2:13505 (ANL-RDP-52) 
REACTOR CORES 
BWR/4 and BWR/S fuel design, 2:12968 (NEDO-20944) 
REACTOR CORES/AFTER-HEAT 

Evaluation of fission product after-heat. Quarterly report, 1 Oct- 

31 Dec 1975, 2:13278 (PB-251741) 
REACTOR CORES/DESIGN 

Sodium-cooled breeder reactor with fast reactor core (Patent; in 

German), 2:13187 


ERA Vol. 2, No. 6 


REACTOR CORES/MELTDOWN 

Crust formation and mixing in a gassy two-liquid pool, 2:13510 
(COO-2554-7) 

Technology and rties of corium, 2:13614 

REACTOR COR ‘SI ISMIC EFFECTS 
Seismic test on a one-fifth scale HTGR core model, 2:13118 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

An acoustic monitoring system for the detection and 

triangulation of loose parts, 2:13356 
REACTOR INSTRUMENTATION/RELIABILITY 

Error propagation analysis for a sensor system, 2:13410 (COO- 
2825-5) 

REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 

Instrumentation and Controls Division annual progress report for 
period ending September |, 1974. LMFBR program, 2:13177 
(ORNL-S5S155) 

REACTOR INTERNALS/DESIGN 

Design of grid plate and support structure, 2:13168 (INIS-mf- 
3108/12) 

REACTOR INTERNALS/MECHANICAL VIBRATIONS 

Design guide for calculating hydrodynamic mass. Part I. Circular 
cylindrical structures, 2:13300 (ANL-CT-76-45) 

REACTOR KINETICS 

Improvement of reference nuclear data for commercial power 
reactor analysis and design. Final report, 2:13277 (PB- 
250764) 

Reactor-fuel-independent reactivity determinations, 2:13296 

REACTOR KINETICS/COMPUTER CALCULATIONS 

AUS - the Australian modular scheme for reactor neutronics 
computations, 2:13271 (AAEC/E-369) 

REACTOR KINETICS/HETEROGENEOUS EFFECTS 

Technical notes. Rational approximations for cross-section 
space-shielding in doubly heterogeneous systems (HTGR), 
2:13120 

REACTOR KINETICS/NEUTRON DIFFUSION EQUATION 

Determination of equivalent diffusion theory parameters. Final 
report, 2:13276 (PB-245999) 

REACTOR KINETICS/NEUTRON SPECTRA 

Modified Monte Carlo program for SAND-II with solution 
weighting and error analysis, 2:13275 (HEDL-TME-76-60) 

REACTOR KINETICS/NEUTRON TRANSPORT THEORY 

Homogenization of linear transport problems, 2:13292 

Technical notes. Spherical harmonics approximations of neutron 
transport, 2:13297 

Technical notes. Numerical method for solving the integral 
equation of neutron transport: III, 2:13298 

REACTOR KINETICS/ONE-DIMENSIONAL CALCULATIONS 

Analysis of one-dimensional reactor kinetics benchmark 
computations, 2:13273 (AEEW-R-988) 

DYNOTTO: a one-dimensional program in slab geometry for the 
investigation of the space time behaviour of high-temperature 
reactors with spherical fuel elements, 2:13071 (Juel-1246) 

REACTOR KINETICS/THREE-DIMENSIONAL 

CALCULATIONS 

A method to improve the time integration in 3D neutron 
dynamics calculations by a new way of period factorization, 
2:13289 

HERMITE: a multi-dimensional space-time kinetics code for 
PWR transients, 2:13018 (CENPD-188-A) 

REACTOR KINETICS/TRANSIENTS 

Early-time analysis of space-dependent nuclear reactor 

transients, 2:13295 
REACTOR LATTICE PARAMETERS 

Higher-order spline interpolation on a cross-section basis for 

reactor calculations, 2:13288 
REACTOR LATTICE PITCH 

See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/NEUTRON LEAKAGE 

A study of coarse mesh collision probability correction factors in 
slab lattices, 2:13272 (AEEW-M-1358) 

REACTOR LATTICES/NEUTRON TRANSPORT 

Improvement of coarse mesh difference diffusion scheme about 

control rods, 2:13285 
REACTOR LICENSING 

Technical assessment of the safety of French nuclear power 

plants and criteria, 2:13243 
REACTOR LICENSING/COST BENEFIT ANALYSIS 
Basis for standards in cost-benefit analysis in nuclear power 
plant licensing actions, 2:13234 
REACTOR LICENSING/ENVIRONMENTAL IMPACT 
STATEMENTS 
Review of impact statements for various power reactors, 
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REACTOR LICENSING/LEGAL ASPECTS 
Nuclear power for an urban center, 2:13245 
Policy issues raised by intervenor requests for financial 
assistance in NRC proceedings, 2:13238 (PB-243660) 
REACTOR LICENSING/RECOMMENDATIONS 


Recommendations by the reactor safety commission (RSK). 
General report (German Federal Republic ), 2:13235 (IRS-A- 
9 


) 
REACTOR MATERIALS 

(See also specific materials ) 

See also NUCLEAR FUELS 
NUCLEAR POISONS 

Superalloy applications in the fast breeder reactor (Alloy-A-286; 
inconel 706; inconel 718; nimonic PE16; alloy-M-813), 
2:13162 (HEDL-SA-811) 

REACTOR MATERIALS/CHARPY TEST 

A survey of tests for protection against non-ductile failure, 

2:14101 (INIS-mf-3 108/42) 
REACTOR MATERIALS/CORROSION 

Materials teSting and development, corrosion tests and coolant 
analyses (LMFBR), 2:13172 (KFK-1275/3) 

Materials and corrosion problems in aqueous solutions at high 
temperatures and pressures, 2:14196 

Sea water corrosion (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:13319 (NTIS/PS-76/0058) 

REACTOR MATERIALS/CREEP 

Interrelationships between creep life criteria for four nuclear 

structural materials, 2:13371 
REACTOR MATERIALS/FRACTURE PROPERTIES 

A survey of tests for protection against non-ductile failure, 
2:14101 (INIS-mf-3 108/42) 

Fracture-safe design : the critical material properties, 2:14102 
(INIS-mf-3 108/49) 

Probabilistic fracture mechanics. Technical report, 2:13326 (PB- 
246255) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

High-temperature strength of cladding and structural materials 
for fuel elements under neutron bombardment, 2:14200 
(AED-Conf-75-657-001 ) 

Relation between partial diffusion coefficients in alloys and their 
swelling behavior under fast neutron irradiation, 2:14223 
Temperature controlled ‘void’ formation (LMFBR), 2:13171. 

(INIS-mf-3 108/26) 
REACTOR MATERIALS/RESEARCH PROGRAMS 

Research and development of steel and alloy tubes and pipe for 
nuclear services, 2:13342 

REACTOR MATERIALS/STRESS CORROSION 
Corrosion problems in light water reactors, 2:13011 
REACTOR NOISE/SPECTRAL DENSITY 

A simple analytical relation for the spectral power density of the 
local neutron noise in nuclear reactors with two-phase-flow, 
2:13279 (ZfK-290) 

REACTOR OPERATION 

Activity report 1973/1974. Ist June 1973 to 30th June 1974, 
2:12946 (DEU-75-18) 

REACTOR PROTECTION SYSTEMS/PERFORMANCE 

TESTING 

LMFBR Shutdown System Reliability Test Rig Program. 
Progress report for period ending May 1976, 2:13183 
(WARD-TP-3045-2) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Error propagation analysis for a sensor system, 2:13410 (COO- 
2825-5) 

Fundamentals and applications of systems reliability analysis, 
2:13587 

Reactor scram experience for shutdown system reliability 
analysis (BWR; PWR), 2:13409 (CONF-761 103-10) 

The evaluation method ‘reliability analysis’ in practice, 2:13588 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also REACTOR SAFETY EXPERIMENTS 

"Sooner an aeroplane will fall on our heads’. The risk of nuclear 
power plants are very small, 2:13651 

Concepts, aims, and methods of reliability engineering, 2:13597 

Present-day problems of operational safety of nuclear power 
plants, 2:13647 

Sensitivity assessments in reactor safety analysis (PWR and 
BWR), 2:13493 (PB-251137) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13528 
(NTISUB/B-201 ) 

Standard review plan for the review of safety analysis reports for 
nuclear power plants. LWR edition. Interim report, 2:13540 
(PB-247611) 


REFERENCE THETA PINCH REACTOR/DESIGN / 


Technical assessment of the safety of French nuclear power 
plants and criteria, 2:13243 
REACTOR SAFETY/COMPARATIVE EVALUATIONS 
Safety comparison of light water and fast reactors, 2:13643 
REACTOR SAFETY/LEGAL ASPECTS 
Safety requirements for nuclear power stations. Pt. 4. Safety 
reports (German Federal Republic), 2:13653 
REACTOR SAFETY/MEETINGS 
Nuclear safety in reactor engineering, 2:13639 
REACTOR SAFETY/RESEARCH PROGRAMS 
June 1976 monthly highlights for Office of Nuclear Regulatory 
Research Programs at Oak Ridge National Laboratory, 
2:13533 (ORNL/NUREG/TM-40) 
Reactor safety research in the new Energy Program of the 
German Federal Republic. Draft, 2:13644 
Reports on the research projects in the field of reactor safety 
sponsored by the Federal Ministry of Science and Technology. 
Period under report: July Ist - September 30th, 1975 
(German Federal Republic), 2:13519 (IRS-F-27) 
Results of the German reactor safety research program, 2:13655 
REACTOR SAFETY EXPERIMENTS 
See also ECCS 
REACTOR SAFETY EXPERIMENTS/PLANNING 
Fast reactor safety experiment needs and measurement 
requirements, 2:13522 (LA-UR-76-2226) 
LMFBR safety experiment facility planning and analysis, 
2:13524 (LA-UR-76-2228) 
REACTOR SHUTDOWN 
Advance shutdown methods and after-heat removal possibilities 
for high temperature reactors with spherical fuel elements. 
Parts I and II, 2:13087 (ERDA-tr-221) 
REACTOR SITES/EARTHQUAKES 
Procedures for developing vibratory ground motion criteria at 
nuclear plant sites, 2:13448 
REACTOR SITES/GEOLOGY 
Comparison of bedrock and surface seismic input for nuclear 
power plants, 2:14771 (UCRL-77671) 
Geotechnical investigations at nuclear power plant sites, 2:13446 
REACTOR SITES/SEISMOLOGY 
Comparison of bedrock and surface seismic input for nuclear 
power plants, 2:14771 (UCRL-77671) 
Nuclear plants and geothermal energy: seismology and geologic 
structures in the site selection of nuclear plants, 2:13648 
REACTOR SITES/SOCIO-ECONOMIC FACTORS 
Environment and public acceptance, 2:13645 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS 
Nuclear reactors (Patent), 2:13201 
Nuclear reactor container vessel (Patent), 2:13084 
REACTOR VESSELS/CLOSURES 
Design of rotating plugs (LMFBR), 2:13167 (INIS-mf-3 108/11) 
REACTORS 
See also GAS COOLED REACTORS 
GRAPHITE MODERATED REACTORS 
HEAVY WATER COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
LIQUID METAL COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
REACTORS/HEAT EXCHANGERS 
Tube holding device for tube bundles in heat exchangers 
(Patent), 2:13340 
REACTORS /PIPES 
Vibration analysis of the piping system using the modal analysis 
method. I. Vibration response excited by a sinusoidal force, 
2:13341 
REACTORS/PRESSURE VESSELS 
Reinforced concrete enclosure wall adapted to sustain high 
pressures, 2:13335 
RECORDING SYSTEMS/PERFORMANCE 
Transfer characteristics of a digital tape recorder, 2:14592 
(SAND-76-0394) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/FINANCIAL INCENTIVES 
Energy and economic impacts of mandatory deposits (Beverage 
containers), 2:13775 (FEA/D-76/405) 
RECYCLING (FUEL) 
See REPROCESSING 
REFERENCE THETA PINCH REACTOR/DESIGN 
Operating point considerations for the Reference Theta-Pinch 
Reactor (RTPR), 2:15551 (LA-UR-76-2166) 





REFERENCE THETA PINCH REACTOR/DESIGN / 


bac oe problems in theta pinch reactors, 2:15552 (LA-UR- 
) 
REFERENCE THETA PINCH REACTOR/ENERGY BALANCE 
Operating point considerations for the Reference Theta-Pinch 
Reactor (RTPR), 2:15551 (LA-UR-76-2166) 
REFRACTORIES/CORROSION 
Impact of alternate fuels on industrial refractories and refractory 
— applications. An Assessment, 2:14248 (ORNL/TM- 


REFRACTORIES/PHASE DIAGRAMS 
Impact of alternate fuels on industrial refractories and refractory 
=— applications. An Assessment, 2:14248 (ORNL/TM- 
REFRACTORIES/PHYSICAL PROPERTIES 
Impact of alternate fuels on industrial refractories and refractory 
insulation applications. An Assessment, 2:14248 (ORNL/TM- 
$592) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/BIBLIOGRAPHIES 
Cryogenic refrigeration. Volume 1. 1964-1972 (a bibliography 
bey eo Report for 1964-1972, 2:14390 (NTIS/PS- 
Cryogenic refrigeration. volume 2. 1973-1975 (a bibliography 
with abstracts). Report for 1973-1975, 2:14391 (NTIS/PS- 
75/826) 
REFRIGERATORS 
Refrigeration method and apparatus by converting ‘He to a 
superfluid (U. S. Patent), 2:14395 
REFRIGERATORS/DESIGN 
Development of a miniature gas-bearing cryogenic turbo 
refrigerator. Final report, 15 Jan 1971-Oct 1975, 2:14387 
(AD-A-018047) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS/COST BENEFIT ANALYSIS 
Technical evaluation study: solid waste heat reclamation at 
Philadelphia Naval Shipyard, Philadelphia, Pa. Technical 
report, 2:12698 (AD-A-015616) 
REFUSE DERIVED FUELS/FEASIBILITY STUDIES 
Use of refuse as a fuel at Fort Monmouth, N.J. Final report, 
2:12699 (AD-B-003--456/SL) 
REFUSE DERIVED FUELS/PROCESSING 
Resource recovery technology for urban decision-makers, 
2:12696 (PB-252458) 
REFUSE DERIVED FUELS/TECHNOLOGY ASSESSMENT 
Fuels from municipal refuse for utilities: technology assessment. 
Final report, 2:12700 (PB-242413) 
REGGE POLES/MANY-BODY PROBLEM 
Many-particle Regge poles (PHF theory), 2:15211 
REGIONAL ANALYSIS/MATHEMATICAL MODELS 
Simulation and analysis of political interaction in regional 
systems, 2:14824 (ORNL/RUS-23) 
REGULATIONS 
See also SAFEGUARD REGULATIONS 
REGULATIONS/INFORMATION SYSTEMS 
1975 Federal Power Commission annual report, 2:13840 
REINDEER 
See DEER 
RELATIVISTIC PLASMA/BBGKY EQUATION 
Kinetic equation for a weakly relativistic plasma in the external 
electromagnetic field, 2:15446 
RELATIVISTIC PLASMA/BOLTZMANN-VLASOV EQUATION 
Kinetic equation for a weakly relativistic plasma in the external 
electromagnetic field, 2:15446 
RELATIVISTIC PLASMA/KINETIC EQUATIONS 
Kinetic equation for a weakly relativistic plasma in the external 
electromagnetic field, 2:15446 
Kinetic theory of the plasma-dynamical modes and the transport 
coefficients of a relativistic plasma, 2:15443 
RELATIVISTIC PLASMA/PLASMA WAVES 
Relativistic plasma-dynamical and hydrodynamical normal 
modes, 2:15479 
REMERSCHEN REACTOR 
Remerschen nuclear power station with BBR pressurized water 
reactor, 2:13040 
REMOTE HANDLING EQUIPMENT 
Device for transferring, in particular, small particles (nuclear 
fuel particles), 2:13388 
Device for inspecting and repairing a nuclear reactor fuel 
assembly (Patent), 2:13339 
Equipment for handling nuclear reactor fuel assemblies (Patent), 
2:13338 
Mobile ey manipulators for use in nuclear reactor 
buildings, 2:13348 
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REMOTE SENSING/COMPUTER CODES 
Remote sensing of pollutants computerized reduction of long- 
ere absorption data. Technical report, 2:14655 (COM-75- 
1411) 
REMOTE SENSING/DATA ANALYSIS 
Interpretation manual for the airborne remote sensor system, 
2:12370 (AD-A-019460) 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/CHROMATOGRAPHY 
Radiolytic disintegration of chromatographic carrier materials by 
fission product solutions (For cleaning end flows in fuel 
reprocessing), 2:12473 (AED-Cont.78-404-030) 
REPROCESSING/ECONOMICS 
Closing the nuclear fuel cycle: the impact of indecision, 2:12480 
REPROCESSING/RESEAR H PROGRAMS 
Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 
Re aa of fast reactor fuels in France, 2:12494 (ERDA-tr- 
) 
REPTILES/METABOLISM 
Ecological energetics of three species of ectothermic vertebrates 
(Snakes, toads), 2:14851 
RESEARCH AND TEST REACTORS 
See also TRIGA TYPE REACTORS 
Experimental reactors in the European Community and their 
utilization, 2:13487 
RESEARCH AND TEST REACTORS/INSPECTION 
Monthly inspection summary report, 2:13237 (PB-243595) 
RESEARCH AND TEST REACTORS/PERSONNEL 
Results of clinical and hygienic observations of labour conditions 
and the state of health of personnel at research reactor 
facilities, 2:13569 
RESEARCH AND TEST REACTORS/RADIATION DOSES 
Results of clinical and hygienic observations of labour conditions 
and the state of health of personnel at research reactor 
facilities, 2:13569 
RESEARCH PROGRAMS 
See also COORDINATED RESEARCH PROGRAMS 
RESEARCH PROGRAMS/INTERNATIONAL COOPERATION 
International developments in the field of energy research and 
development, 2:13762 
RESEARCH PROGRAMS/MANAGEMENT 
Development of a project management system for energy 
research (Morgantown Energy Research Center), 2:13759 
(ORO-8034-2) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Energy conservation in new building design. An impact 
assessment of ASHRAE standard 90-75, 2:13786 (PB-252639) 
Recommended criteria for retrofit materials and products 
eligible for tax credit. Final report, 2:13784 (PB-246866) 
RESIDENTIAL SECTOR/FUELS 
Fuel choices in the household sector (Electricity, natural gas, 
fuel oil, other), 2:13796 (ORNL/CON-3) 
RESIDENTIAL SECTOR/SOLAR AIR CONDITIONING 
National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 
RESIDENTIAL SECTOR/SOLAR SPACE HEATING 
National program for solar heating and cooling of buildings: 
project data summaries. Vol. 1. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 
RESIDUAL FUELS/DEMETALLIZATION 
Combination process for residua demetalation, desulfurization 
and resulting coke gasification (Patent), 2:12329 
RESIDUAL FUELS/DESULFURIZATION 
Combination process for residua demetalation, desulfurization 
and resulting coke gasification (Patent), 2:12329 
RESIDUAL FUELS/ECONOMICS 
Assessment of potential for colloidal fuels. Technical report, 
2:12333 (AD-A-022082) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTORS/ELECTRICAL PROPERTIES 
Electrical properties of DuPont Birox and Cermalloy thick film 
resistors. I, 2:14516 (SAND-75-0019) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE CONSERVATION 
Army utilization management of metallic materials. Final report, 
2:13941 (AD-A-017792) 
Endangered species (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:14663 (NTIS/PS-75/881) 
Resource recovery technology for urban decision-makers, 
2:12696 (PB-252458) 
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RESOURCE CONSERVATION/GOVERNMENT POLICIES 
Constraints on utilization of energy resources, 2:13813 
RESOURCE CONSERVATION/HEARINGS 
Solid waste management and resource recovery. Hearings before 
a subcommittee of the Committee on Government Operations, 
House of Representatives, Ninety-Fourth Congress. Second 
Session, March 23, 24, 26, and 31, 1976, 2:12688 
RESOURCE CONSERVATION/LEGISLATION 
Model Used Oil Recycling Act (Booklet), 2:13790 
RESOURCE CONSERVATION/RECYCLING 
Energy and economic impacts of mandatory deposits (Beverage 
containers), 2:13775 (FEA/D-76/405S ) 
RESOURCES 
See also GEOTHERMAL RESOURCES 
RESOURCES/AVAILABILITY 
Natural resources availability, 2:13754 
RESOURCES/ECONOMICS 
Economics of depletable resources: market forces and 
intertemporal bias (Introduction of Market Imperfection 
Function), 2:13731 (PB-255623) 
RESOURCES/STANDARDIZED TERMINOLOGY 
Resource terminology: an examination of concepts and terms 
and recommendations for improvement. Final report (Bureau 
of Mines and US Geological Survey), 2:15642 (PB-244433) 
RESPIRATORS/EFFICIENCY 
Coal mine dust respiratory protective devices. Final report, 
2:12296 (PB-244685 ) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RETINA/BIOLOGICAL RADIATION EFFECTS 
Functional assessment of laser irradiation. Final report, 24 May 
1971-31 Aug 1974, 2:14902 (AD-A-022772) 
RETINA/BURNS 
Predicting safe distances to prevent retinal burns from nuclear 
detonations. Interim report, Dec1972-Dec 1974, 2:14880 
(AD-A-019797) 
RG-1IM REACTOR/REACTOR OPERATION 
Increase in power of the RG-1M reactor for geological 
investigations up to 100 kw, 2:13479 
RHENIUM/ADSORPTION 
Recovery and separation of molybdenum and rhenium from a 
process solution. Research report, 2:14050 (PB-247791) 
RHENIUM/SOLVENT EXTRACTION 
Recovery and separation of molybdenum and rhenium from a 
process solution. Research report, 2:14050 (PB-247791) 
RHENIUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
RHENIUM ALLOYS/DISLOCATIONS 
Effect of alloying on dislocation core structure in the Zr-Nb-Mo- 
Re system as determined by discrete lattice modeling, 2:14072 
RHO-765 RESONANCES/DECAY 
Comments on the radiative decay width of the rho~, 2:15184 
RHO-765 RESONANCES/PARTICLE WIDTHS 
Comments on the radiative decay width of the rho~, 2:15184 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODIUM/ION EXCHANGE CHROMATOGRAPHY 
Recovery of technetium, palladium, rhodium, and ruthenium 
produced by nuclear fission (Patent), 2:12533 
RHODIUM/SUPERCONDUCTIVITY 
Resistance of superconducting-normal metal-superconducting 
sandwiches (Rh-Cu-Ag sandwiches), 2:14131 (LBL-5473) 
RHODIUM ALLOYS/SUPERCONDUCTIVITY 
Systematic investigation of superconductivity in palladium alloys 
produced by ion implantation, 2:14206 
RHR SYSTEMS 
(Residual heat removal.) 
Nuclear reactor (Patent; PWR), 2:13033 
RHR SYSTEMS/RELIABILITY 
Reliability evaluations of GCFR residual heat removal systems, 
2:13513 (GA-A-14119) 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 


See RNA 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 

See STORAGE RINGS 


ROCKS/MECHANICAL PROPERTIES / 


RIVERS 
See also MISSISSIPPI RIVER 
STREAMS 
TENNESSEE RIVER 

Directory of transportation education (Post-secondary 

institutions), 2:13714 
RIVERS/SEDIMENTS 

LINSED: a one dimensional multireach sediment transport 

model, 2:14754 (ORNL/CSD-15) 
RIVERS/THERMAL POLLUTION 

Effects of large thermal erry on ice-covered rivers. 
Completion report, Jul 1972-Jun 1975, 2:14818 (PB-248712) 

Heat assimilative capacity of the Sangamon River. Final report, 
1 Jul 1974-30 Jun 1975, 2:14817 (PB-248674) 

RIVERS/WATER POLLUTION 

Program for preventing and eliminating oil pollution of the 
Buffalo River. Final report, Jul 1968-Jun 1972, 2:14792 (PB- 
249518) 

Sampling and identification of pollutant oils in industrial 
watercourses. Final report, Jul 1968-Jul 1971, 2:14791 (PB- 
249362) 

RIVERS/WATER RIGHTS 

Declaration of Indian rights to the natural resources in the 

Northern Great Plains, 2:12302 (PB-244845) 


RIVETS 
See FASTENERS 
RNA 


(Ribonucleic acid. ) 

RNA/BIOCHEMICAL REACTION KINETICS 

Characterization and translation of yeast mitochondrial RNA, 
2:14846 (CONF-760820-4) 

RNA/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
RNA/BIOSYNTHESIS 

Relationship of the chromosome replication cycle to the cell 
division cycle of Bacillus subtilis and a partial characterization 
of a membrane-deoxyribonucleic acid complex, 2:14832 (UR- 
3490-998) 

RNA/UPTAKE 
Cancer and Toxicology Section, 2:14909 (ORNL-5195) 
RNA-ASE/CHARGED-PARTICLE TRANSPORT 

Damage and energy deposition in RNase by low-energy ions, 

2:14874 
RNA-ASE/INACTIVATION 

Damage and energy deposition in RNase by low-energy ions, 

2:14874 
ROADS/BUILDING MATERIALS . 

Nondestructive testing of pavements and pavement bases (a 
bibliography with abstracts). Report for 1964-Dec 1975, 
2:14508 (NTIS/PS-76/0062) 

Technical and economic evaluation of recycled industrial 
secondary products for the preparation of synthetic highway 
building aggregates, 2:13944 (PB-242576) 

ROADS/CONSTRUCTION 

Improved performance criteria for use in nuclear gage 
specifications. Final report (Nuclear moisture-density gages 
for highway compaction control), 2:14573 (PB-248916) 

ROADS/SOCIO-ECONOMIC FACTORS 

Evaluation of regional economic and environmental effects of 
alternaiive highway systems. Summary report, 2:13727 (PB- 
244860) 

ROBERT E. GINNA-1 REACTOR 
See GINNA-1 REACTOR 
ROBINSON-2 REACTOR/FUEL CANS 

Evaluating strength and ductility of irradiated Zircaloy: task 5. 
Quarterly progress report, April-June 1976, 2:14201 (BMI- 
NUREG-1956) 

ROBINSON-2 REACTOR/REACTOR KINETICS 

Theoretical and experimental dynamic analysis of the H. B. 

Robinson Nuclear Plant, 2:13064 
ROCKET ENGINES/ELECTROMAGNETIC RADIATION 

Electromagnetic radiation from a rocket motor, 2:14364 (LA- 
6357-MS) 

ROCK-FLUID INTERACTIONS 

Geothermal chemistry activities at LASL. Progress report, 
January-December 1975, 2:12863 (LA-6448-PR) 

ROCKS/CUTTING 

Development of a safer, more efficient hydraulic-based 
pose for rapid excavation of coal, rock, and other 
minerals. Final report Jun 73-Mar 1975, 2:12245 (PB- 
245343) 

ROCKS/ELECTRIC CONDUCTIVITY 
Review of the relevance of laboratory electrical coaductivity 
. data to the earth, 2:14949 (UCRL-78275) 
ROCKS/FLAMES 

Thermal history of rock-dust particles in a flame —- 

zone. Report of investigations 1976, 2:12287 (PB-252475) 





ROCKS/MECHANICAL PROPERTIES / 


ROCKS/MECHANICAL PROPERTIES 
Comparison of bedrock and surface seismic input for nuclear 
power plants, 2:14771 (UCRL-77671) 
Pressure-volume release path model for SOC and TNSOR, 
2:14968 (UCID-17264) 
ROCKS/STRESS ANALYSIS 
Equation of state of rocks. Final report, 31 March 1973-1 Sep 
1974, 2:14967 (TID-27208 ) 
ROCKY MOUNTAINS/COAL 
Western perspective on energy: a plea for rational energy 
planning, 2:13806 
ROCKY MOUNTAINS/OIL SHALES 
Western perspective on energy: a plea for rational energy 
planning, 2:13806 
ROD EJECTION ACCIDENTS/MATHEMATICAL MODELS 
C-E method for control element assembly ejection analysis 
(PWR), 2:13509 (CENPD-190-A) 
RODENTS 
See also MICE 
RODENTS/BIOLOGICAL RADIATION EFFECTS 
Experimental ecology of selected vertebrate species. Final report 
(Effects of sub-lethal y radiation on survival of chipmunks and 
pocket gophers), 2:14905 (COO-3426-13) 
RODENTS/POPULATION DYNAMICS 
Experimental ecology of selected vertebrate species. Final report 
(Effects of sub-lethal y radiation on survival of chipmunks and 
pocket gophers), 2:14905 (COO-3426-13) 
ROOFS/HEAT STORAGE 
Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 
ROOFS/HEAT TRANSFER 
Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 
RPT REACTOR/NEUTRON FLUX 
Experience in creating of a standard neutron source (field) at 
the MR reactor of the I.V. Kurchatov Institute of Atomic 
Energy, 2:13480 
RUBBERS/MATERIALS RECOVERY 
Base line forecasts of resource recovery, 1972 to 1990. Final 
report, 2:14525 (PB-245924) 
RUBIDIUM/FORBIDDEN TRANSITIONS 
Neutral currents and parity breakdown in atomic transitions: 
three proposed experiments, 2:15156 (UCRL-51750(Rev.1)) 
RUBIDIUM/PHOTON-ATOM COLLISIONS 
Neutral currents and parity breakdown in atomic transitions: 
three proposed experiments, 2:15156 (UCRL-51750(Rev.1)) 
RUBIDIUM 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
RUBIDIUM 82/ISOTOPE PRODUCTION 
*Sr-"-Rb radioisotope generator (Patent), 2:14341 
RUBIDIUM FLUORIDES/CRYSTAL MODELS 
Neutron scattering studies of low dimensional magnetic systems, 
2:14267 (BNL-21760) 
RUBIDIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Optical absorption of radiation-produced defects in NaMgF; and 
RbCaF, (Electrons), 2:14286 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL POPULATIONS/ECONOMIC DEVELOPMENT 
Appropriate technology and Navajo economic development, 
2:13726 (LA-6489) 
RUTHENIUM/ENVIRONMENTAL TRANSPORT 
Ruthenium: its behavior in plant and soil systems. Final report, 
2:14761 (PB-251107) 
RUTHENIUM/ION EXCHANGE CHROMATOGRAPHY 
Recovery of technetium, palladium, rhodium, and ruthenium 
roduced by nuclear fission (Patent), 2:12533 
R ENIUM/SOLVENT EXTRACTION 
Extraction data for uranium, plutonium, americium, zirconium 
and ruthenium in the system HNO,-Levextrel-TBP, 2:12500 
Temperature effect on the extraction of Pa, Zr, ®Nb, and 
vou by tributyl hate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 
RUTHENIUM/UPTAKE 
Ruthenium: its behavior in plant and soil systems. Final report, 
2:14761 (PB-251107) 
RUTHENIUM 93/ENERGY LEVELS 
Shell-model study of the N=49 isotones, 2:15248 
RUTHENIUM ALLOYS/PHASE TRANSFORMATIONS 
Displacive transformations in near-equiatomic Nb-Ru alloys. II. 
Energetics and mechanism, 2:14082 
RWE-BAYERNWERK REACTOR/PLUTONIUM RECYCLE 
Pu recycling in KWU _ reaciors. Experience and 
perspectives, 2:1300 


ERA Vol. 2, No. 6 


RWE-BAYERNWERK REACTOR/REACTOR ACCIDENTS 
Key to MCA, 2:13652 


Ss 


SABOTAGE/MATHEMATICAL MODELS 
Region adjacency graph in sabotage studies, 2:12588 (SAND-76- 
574) 


0 
SACCHAROMYCES CEREVISIAE/BIOCHEMISTRY 
Molecular and Cellular Sciences Section, 2:14829 (ORNL-5195) 
SAFEGUARD REGULATIONS 
Statement before the Energy and Diminishing Materials 
Committee of the California Legislative Assembly. Legislative 
testimony, 2:12451 (PB-247890) 
SAFEGUARD REGULATIONS/REVIEWS 
Accountancy, physical control and security: a question of 
balance, 2:12629 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
NRC perspectives on fuel cycle and safeguards, 2:12639 
Nuclear energy and national security. Statement by the Research 
and Policy Committee of the Committee for Economic 
Development, 2:12637 
Nuclear safeguards and nuclear shutdowns, 2:12591 
Role of material control and development in ERDA's safeguards 
program, 2:12589 
U.S. N.R.C. special safeguards study on nuclear material control 
and accounting, 2:12613 
SAFEGUARDS/ACCOUNTING 
Quantifying scenarios to check statistical procedures (Detection 
of diversion), 2:12633 
SAFEGUARDS/ALARM SYSTEMS 
Portable gamma-ray detection system for location of radioactive 
sources (Alarm; VHF transmission), 2:12604 
SAFEGUARDS/COMPUTER CODES 
SALE: Safeguards Analytical Laboratory Evaluation computer 
code, 2:12584 (ANCR-1316) 
SAFEGUARDS/DESIGN 
Design of integrated safeguards systems for nuclear facilities, 
2:12609 
Design of integrated safeguards systems for new fuel cycle 
plants, 2:12610 
SAFEGUARDS/EFFICIENCY 
Approach to the evaluation of safeguards systems effectiveness, 
2:12600 
Comparison of societal risks, 2:12620 
Safeguards system effectiveness modeling, 2:12601 
SAFEGUARDS/FAILURE MODE ANALYSIS 
Probabilistic risk analysis: its possible use in safeguards 
problems, 2:12590 
SAFEGUARDS/INSPECTION 
Structured approach to inspection, 2:12630 
SAFEGUARDS/MATERIAL BALANCE 
In-plant dynamic material controls: an international perspective, 
2:12611 
SAFEGUARDS/NONDESTRUCTIVE ANALYSIS 
Nuclear safeguards research. Program status report, January- 
April 1976 (Nondestructive assay; dynamic materials control 
(DYMAC)), 2:12586 (LA-6530-PR) 
SAFEGUARDS/NUCLEAR MATERIALS DIVERSION 
Hand-held personnel and vehicle monitors (For special nuclear 
materials searches at area access and exit portals), 2:12585 
(LA-6359) 
Relative safeguards risks of advanced reactor concepts (Material 
diversion in fuel cycle for seven reactor concepts), 2:12621 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
SAFEGUARDS/QUALITY ASSURANCE 
Safeguards assurance analysis: a practical application of the fault 
tree technique in safeguards design, 2:12602 
SAFEGUARDS/RESEARCH PROGRAMS 
ERDA'’s integrated safeguards system program, 2:12607 
SAFEGUARDS/REVIEWS 
Accountancy, physical control and security: a question of 
balance, 2:12629 
SAFEGUARDS/STANDARDS 
National program of measurements and standards for 
safeguarding nuclear materials, 2:12612 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
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SAFETY RODS 
See SCRAM RODS 
SAFETY STANDARDS/INDEXES 
Cross-index to ERDA-prescribed industrial safety codes and 
standards, 2:14513 (NVO-410-21(Rev.2)) 
SALMON/RADIOACTIVITY 
Cesium-137 activities in fish residing in thermal discharges to 
Lake Michigan, 2:14811 
SALMON EVENT/SEISMIC DETECTION 
Short-period P wave attenuation along various paths in North 
America as determined from P wave spectra of the SALMON 
nuclear explosion. Technical report, | Jul 1975-30 Jun 1976, 
2:14641 (AD-A-025239) 
SALT DEPOSITS/THERMAL CONDUCTIVITY 
Transient method for rapidly measuring thermal conductivity 
and diffusivity of salt mine core samples (the plane probe), 
2:12559 (ORNL/TM-4956) 
SALT DEPOSITS/THERMAL DIFFUSIVITY 
Transient method for rapidly measuring thermal conductivity 
and diffusivity of salt mine core samples (the plane probe), 
2:12559 (ORNL/TM-4956) 
SALTON SEA GEOTHERMAL FIELD/ELECTRICAL 
SURVEYS 
Preliminary interpretation of resistivity and seismic refraction 
Poy from the Salton Sea Geothermal Field, 2:12834 (UCRL- 
115) 
SALTON SEA GEOTHERMAL FIELD/SEISMIC SURVEYS 
Preliminary interpretation of resistivity and seismic refraction 
data from the Salton Sea Geothermal Field, 2:12834 (UCRL- 
52115) 
SAMARIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
SAMARIUM IONS/COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
SAMPLING 
Report on the application of statistical techniques to the analysis 
of computer codes (Superiority of factorial stratified and Latin 
hypercube sampling over simple random sampling), 2:15630 
(LA-NUREG-6526-MS) 
SAN FRANCISCO BAY/REGIONAL ANALYSIS 
Development of an air pollution model for the San Francisco 
Bay Area. Final report to the National Science Foundation. 
Volume 2. Appendixes, 2:14714 (UCRL-51920( Vol.2)) 
SAND/LABELLING 
Method of tagging sand with ruthenium-103 and the resultant 
product (Patent), 2:14750 
SARCOMAS/BIOLOGICAL RADIATION EFFECTS 
Interaction of hyperthermia with fast neutrons or x rays on local 
tumor response, 2:14913 
SATELLITES 
See also MOON 
SATELLITES/ATOM COLLISIONS 
Interactions of satellite-speed helium atoms with satellite- 
surfaces. 1. Spatial distributions of reflected helium atoms, 
2:15136 (N-75-27874) 
SATELLITES/NICKEL-CADMIUM BATTERIES 
Evaluation program for secondary spacecraft cells: initial 
evaluation tests of General Electric Company 6.0 ampere-hour 
nickel-cadmium spacecraft cells for the improved Tiros 
operational satellite (ITOS), 2:13684 (N-75-30652) 
SATELLITES/PHOTOMETRY 
Asteroid observations and planetary atmospheres analysis. 
ae status report, | Jan-30 Jun 1975, 2:15073 (N-75- 
) 
SAVANNAH RIVER PLANT/ACCOUNTING 
Savannah River Plant’s Accountability Inventory Management 
System (AIMS) (nuclear materials inventory control), 2:12614 
SAVANNAH RIVER PLANT/GEOCHEMISTRY 
Geochemistry of ground water at the Savannah River Plant, 
2:14769 (DP-1356) 

SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 
Detection and measurement of tritium forms released from a 
nuclear production complex, 2:14732 (DP-MS-76-38X ) 

SAXTON REACTOR/FUEL RODS 
Characteristics of UO,-Zircaloy fuel rod materials from the 
Saxton reactor for use in power burst facility, 2:13015 
(ANCR-NUREG-1321) 
SCALAR FIELDS/PHASE TRANSFORMATIONS 
Fermion-density phase transitions in models with continuous 
breaking of Ay auge and chiral symmetry groups, 2:15210 
SCALE INVARIANCE 
Violation of scaling in hadronic interactions at ultrahigh 
energies, 2:15205 


SCRUBBERS/QUALITY ASSURANCE / 


SCANDIUM 45 TARGET/ALPHA REACTIONS 
Systematics in back-angle alpha-particle scattering: Sc, Ti, V, 
and Cr isotopes, 2:15247 
SCANDIUM 50/ENERGY LEVELS 
Nuclear data sheets for A = 50, 2:15243 
SCATTERING 
Ria also ELASTIC SCATTERING 
hogenesis of sliced N-soliton solutions, 2:15340 
SCAT ERING AMPLITUDES 

Properties of scattering amplitudes at very high energies. Final 
technical report, | Jun 1974-1 Jun 1975, 2:15222 (N-75- 
24445) 

SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSUMPTION 

Report to lowa Energy Policy Council on energy audit tour of 

Valley High School, West Des Moines, Iowa, 2:13855 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 

National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 

SCHOOL BUILDINGS/SOLAR SPACE HEATING 

National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 

RANN utilization experience. Case study No. 17. Solar school 
projects, 2:12789 (PB-247260) 

SCHOTTKY BARRIER DIODES/ELECTRICAL PROPERTIES 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, | Jun-30 Sep 1975, 2:12726 (PB- 
246154) 

SCHOTTKY BARRIER DIODES/FABRICATION 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, | Jun-30 Sep 1975, 2:12726 (PB- 
246154) 

SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 

EFFECTS 

Semiconductor measurement technology: permanent damage 
effects of nuclear radiation on the x-band performance of 
silicon schottky-barrier microwave mixer diodes. Final report, 
2:14586 (PB-252682) 

SCHROEDINGER EQUATION/ANALYTICAL SOLUTION 

Morphogenesis of sliced N-soliton solutions, 2:15340 

SCINTIGRAPHY 

See SCINTISCANNING 
SCINTILLATION COUNTERS 

See also SOLID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/SENSITIVITY 

The growth of deactivated layers on CsI(Na) scintillating 
crystals, 2:14283 (N-75-30898 ) 

SCINTISCANNING/IMAGES 
Comparisons of coded aperture imaging using various apertures 
and decoding methods (gamma camera imaging of 
radionuclides in tissues), 2:14857 (LBL-5342) 
SCRAM RODS 
Safety device for nuclear reactors (LMFBR; patent), 2:13190 

SCREW INSTABILITY 

See HELICAL INSTABILITY 
SCREWS 

See FASTENERS 
SCRIBA NUCLEAR POWER PLANT 

See NINE MILE POINT-1 REACTOR 
SCRUBBERS 

Overview of EPA/IERL-RTP scrubber programs. Final report, 
2:12931 (PB-246390) 

SCRUBBERS/BIBLIOGRAPHIES 

Gas scrubbers used in pollution control (citations from the NTIS 
data base). Report for 1964-Jan 1976, 2:12919 (NTIS/PS- 
76/0050) 

Gas scrubbers used in pollution control. Volume 1. 1970-1973 
(citations from ————- index). Report for 1970-1973, 
2:12920 (NTIS/PS-76/005 | ) 

Gas scrubbers used in pollution control. Volume 2. 1974-1975 
(citations from engineering index). Report for 1974-1975, 
2:12921 (NTIS/PS-76/0052) 

SCRUBBERS/DESIGN 
Gas scrubber (Patent), 2:14020 
SCRUBBERS/PERFORMANCE TESTING 

Absorption of sulfur dioxide in spray column and turbulent 
contacting absorbers. Final report, Jun 1974-1975, 2:12934 
(PB-247334) 

EPA alkali scrubbing test facility: Summ 


of ae through 
October 1974. Final report, 2:12925 (P 244901 ) 

Particulate control mobile test units: first year’s operation, 
2:14709 (PB-25 1722) 
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SCRUBBERS/QUALITY ASSURANCE 
Quality assurance program for the EPA/Shawnee wet limestone 
ae demonstration program. Final report, 2:12937 (PB- 
252258) 
SCYLLAC DEVICES/OPERATION 
Plasma ——— on the Scylla I-C theta pinch, 2:15549 (LA- 
6397-MS) 
SEALS 
Heat-resistant sealing multilayer elements (HTGR turbines; 
patent), 2:13076 
SEAS/RADIONUCLIDE MIGRATION 
Evaluating the loss of a LWR spent fuel or plutonium shipping 
package into the sea (Radioecological effects), 2:1257 
(BNWL-SA-5744) 
SEAS/WATER POLLUTION 
Studies on the composition and aging of marine tars. Final 
report, 30 Jun 1972-10 Jan 1974, 2:12372 (AD-A-022882) 
SEAWATER/CORROSIVE EFFECTS 
Sea water corrosion (a bibliography with abstracts). Report for 
1964-Nox 1975, 2:13319 (NTIS/PS-76/0058) 
SEAWATER/DESALINATION 
Comparative investigation of the economics of seawater 
desalting based on current and advanced distillation concepts, 
2:13265 (ORNL/TM-5232) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS 
Waste-heat utilization system for the waste steam of a gas 
turbine (Patent, HTGR), 2:13075 
SECURITY/PERSONNEL MONITORING 
Active versus passive screening for entrance control, 2:12606 
SEDIMENTS/ACTIVATION ANALYSIS 
Environmental trace materials: computer coupled radioactivation 
analysis. Final report, 2:14704 (PB-251105) 
SEDIMENTS/CHEMICAL ANALYSIS 
Oregon State University solid-source mass spectrometer: a new 
instrument for research and instruction. Part I: description and 
system evaluation, 2:14591 (PB-247387) 
SEDIMENTS/MASS TRANSFER 
LINSED: a one dimensional multireach sediment transport 
model, 2:14754 (ORNL/CSD-15) 
SEDIMENTS/MIGRATION 
Method of tagging sand with ruthenium-103 and the resultant 
product (Patent), 2:14750 
SEDIMENTS/SEISMIC WAVES 
a velocity versus depth in marine sediments: a review, 
714966 
SEEDS/RADIONUCLIDE KINETICS 
Uptake of plutonium-238 by plants grown under field condition 
as affected by one year of weathering and aging, 2:14926 
(BNWL-SA-5649) 
SEISMIC DETECTORS/DESIGN 
Automatic gain control for seismometer recorders (Patent), 
2:14959 
Partially filled fluid-damped geophone (Patent), 2:14964 
SEISMIC SOURCES/DESIGN 
Device for generating acoustic waves in a liquid medium 
(Patent), 2:14960 
Method and apparatus for imparting a seismic pulse to the earth 
(Patent; vehicle-mounted gas exploder), 2:14962 
Pulsed high-pressure liquid propellant combustion-powered 
seismic sources (Patent), 2:14963 
Seismic exploration (Patent; coupling seismic source to water), 
2:14961 
SEISMIC SURVEYS/DATA ANALYSIS 
Long wavelength static estimation (For wavelengths of the order 
of 428 spread lengths), 2:14965 
V/sub p//V/sub s/: a potential hydrocarbon indicator 
(Incorporation of P wave data to detect zones of gas 
saturation), 2:12406 
SEISMIC SURVEYS/EQUIPMENT 
Method of marine reflection-type seismic exploration (Patent), 
2:14953 
SEISMIC SURVEYS/OPTIMIZATION 
Method of attenuating unwanted seismic reflections in 
underwater seismic exploration (Patent), 2:14958 
SEISMIC WAVES/VE ITY 
Shear-wave velocity versus depth in marine sediments: a review, 
2:14966 
SEISMOLOGY 
Equation of state of rocks. Final report, 31 March 1973-1 Sep 
1974, 2:14967 (TID-27208 ) 
SELENIDES/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
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SELENIDES/TRANSITION TEMPERATURE 

Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 

SELENIUM 70/DE-EXCITATIO 

Continuum y-ray emission and angular-momentum dissipation in 

the de-excitation of “°K and Se, 2:15244 
SELENIUM 70/ENERGY-LEVEL TRANSITIONS 
Continuum y-ray emission and angular-momentum dissipation in 
the de-excitation of **K and Se, 2:15244 
SELENIUM 76/ENERGY LEVELS 
Nuclear data sheets for A = 76, 2:15251 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/BIBLIOGRAPHIES 

Electron beam semiconductor devices (citation from the NTIS 
data base). Report for 1964-Jan 1976, 2:14459 (NTIS/PS- 
76/0122) 

Electron beam semiconductor devices (citations from 
Engineering Index). Report for 1970-1975, 2:14460 
(NTIS/PS-76/0123) 

SEMICONDUCTOR DEVICES/SURFACE TREATMENTS 

Sodium passivation in HC! oxide films on Si, 2:14265 

SEMICONDUCTOR JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SEMICONDUCTOR JUNCTIONS/ELECTRICAL PROPERTIES 

Basic semiconductor heterojunction studies. Final report, | Oct 

1971-31 Dec 1974, 2:12713 (AD-A-017177) 
SEMICONDUCTOR LASERS/BIBLIOGRAPHIES 

Electron beam semiconductor devices (citation from the NTIS 
data base). Report for 1964-Jan 1976, 2:14459 (NTIS/PS- 
76/0122) 

Electron beam semiconductor devices (citations from 
Engineering Index). Report for 1970-1975, 2:14460 
(NTIS/PS-76/01 23) 

SEMICONDUCTOR LASERS/DESIGN 
Buried-heterostructure diode injection laser (Patent), 2:14486 
SEMICONDUCTOR LASERS/LASER MATERIALS 

Multicomponent semiconductor solid solutions and their laser 

applications (review), 2:14473 
SEMICONDUCTOR LASERS/OPTICAL PUMPING 

Parametric oscillator: HF oscillator-amplifier pumped CdSe 
parametric oscillator tunable from 14.1 wm to 16.4 wm, 
2:14472 

SEMICONDUCTOR LASERS/PERFORMANCE 

Improved semi-conductor laser device, operating, at room 
temperature, with an array of three lasers in the spatially 
coherent, free running mode. Final report, 2:14457 (N-75- 
33387) 

SEMICONDUCTOR LASERS/RESEARCH PROGRAMS 

Monolithic laser. Annual technical report, | May 1974-30 Apr 
1975, 2:14418 (AD-A-016799) 

SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/IMPURITIES 

Lattice location of impurities in metals and semiconductors, 

2:14534 
SEMICONDUCTOR MATERIALS/SURFACE PROPERTIES 

Electronic surface properties of ionic insulators. Final technical 

report, | Mar 1968-31 Dec 1974, 2:14273 (AD-A-011145) 
SEROTONIN/BIOLOGICAL RADIATION EFFECTS 
Histochemistry of serotonin of skeletal muscles exposed to 
pulsed magnetic fields, 2:14906 (JPRS-65859) 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Inactivation of poliovirus in digested sludge, 2:14865 
SEWAGE SLUDGE/COMBUSTION 
Sludge drying and incineration, 2:13950 
SEWAGE SLUDGE/WASTE DISPOSAL 
Sludge drying and incineration, 2:13950 
SGHWR REA R/REACTOR COOLING SYSTEMS 

Comparison of the steady-state facility in the RELAP-UK code 
with the CUSH code and with collant flow in the Winfrith 
SGHWR, 2:13125 (AEEW-M-1284) 

SGHWR REACTOR/REACTOR LATTICE PARAMETERS 

The effect of high order harmonics on the prompt neutron decay 
constant in some complex SGHW type lattices, 2:13126 
(AEEW-R-874) 

SHALE OIL/PURIFICATION 

Emissions from processes producing clean fuels. Final report, 

2:12154 (PB-247540) 
SHALE OIL/REFINING 

Production and refining of crude shale oil into military fuels. 

Final report, 2:12424 (AD-A-024652) 
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SHALES 
See also OIL SHALES 
SPENT SHALES 
SHALES/BY-PRODUCTS 
Process of burning fuel slate to produce energy and cement 
clinker at the same time, 2:12434 
SHALES/COMBUSTION 
Process of burning fuel slate to produce energy and cement 
clinker at the same time, 2:12434 
SHALES/ROCK MECHANICS 
Thermal guidelines for a repository in bedrock, 2:12563 
(Y/OWI/SUB-76/16504) 
SHALES/THERMODYNAMIC PROPERTIES 
Thermal calculations in shale, 2:12562 (Y/OWI/SUB-76/16502) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS/ENERGY LEVELS 
Further comment on spurious center-of-mass motion, 2:15282 
SHELLS/DEFORMATION 
Dynamic plastic deformation of axi-symmetric circular 
cylindrical shells, 2:14375 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/BIBLIOGRAPHIES 
Electromagnetic shielding. Volume 2. 1972-March 1976 (a 
bibliography with abstracts). Report for 1972-March 1976, 
2:14613 (NTIS/PS-76/0366 ) 
SHIELDING/MATHEMATICAL MODELS 
Three-dimensional transport method for LMFBR shielding 
design analysis, 2:13274 
SHIMANE-1 REACTOR/CONSTRUCTION 
Experiences for construction and preoperation test of Shimane 
nuclear power station, 2:12990 
SHIP PROPULSION REACTORS 
See also OTTO HAHN REACTOR 
SHIP PROPULSION REACTORS/PRESSURE VESSELS 
Design of a nuclear reactor pressure vessel and closure head for 
maritime application, 2:13498 
SHIPS 
See also TANKER SHIPS 
SHIPS/DIESEL ENGINES 
A study of fuel economy and emission reduction methods for 
marine and locomotive diesel engines. Interim report, Nov 
1974-May 1975, 2:13970 (PB-246725) 
Two-stage turbocharged UE-E type diesel engine, 2:14006 
SHIPS/ENERGY SOURCES 
Alternate energy sources for marine power plants, 2:14031 
(COM-75-11474) 
SHIPS/FUEL CONSUMPTION 
Analysis of marine fue! consumption and sales. Final report, 
1970-1974, 2:13960 (PB-246602) 
SHIPS/GAS TURBINES 
Marine gas turbine applications manual. Volume III. Economic 
analysis. Final report on Task 8 (Volume C), 2:13975 (COM- 
75-11196) 
SHIPS/INTERNAL COMBUSTION ENGINES 
U.S. coast guard pollution abatement program - two-stroke cycle 
outboard engine emissions. Final report, Jan 1974-Jun 1975, 
2:14009 (AD-A-019783) 
SHIPS/STEAM TURBINES 
Efficient low-power operation of steam turbine marine power 
plants. Final report, 2:13976 (PB-249011) 
SHIPS/SYNTHETIC FUELS 
Navy energy research and development quarterly report. 
Technical Report No. 1, 2:14030 (AD-A-023435) 
SHOCK TUBES/ELECTRON DENSITY 
Influence of boundary layer on H/sub a/ and H/sub §/ line 
shape, 2:15430 
SHOCK TUBES/PLASMA DIAGNOSTICS 
Laser heterodyne measurement of refractive index behind a 
shock front in an electromagnetic shock tube, 2:15405 
Optical method for determining electron and atom density 
gradients applied to the shock reflection problem in a shock 
tube, 2:15409 
SHOCK WAVES/FLOW STRESS 
Pressure-volume release path model for SOC and TNSOR, 
2:14968 (UCID-17264) 
SHOCK WAVES/INFORMATION CENTERS 
Data collected by the Shock Wave Data Center, 2:14362 
(UCRL-77936) 
SHOCK WAVES/MEASURING INSTRUMENTS 
Particle velocity measurement in underwater shock waves. 
Research and development report, 2:14605 (AD-A-017795) 
SHOCK WAVES/WAVE PROPAGATION 
BEERAY, a one-dimensional hydrodynamics code for strong 
shocks, 2:14608 (AD-A-021951) 
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Particle velocity measurement in underwater shock waves. 
Research and development report, 2:14605 (AD-A-017795) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/PERFORMANCE 
Calculated performance of a mineral-oil-iron ionization 
spectrometer, 2:14570 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
Gamma-ray energy deposition in silicon detectors. Final report, 
20 May 1974-20 Sep 1975, 2:14555 (AD-A-020037) 
SID 
See SUDDEN IONOSPHERIC DISTURBANCE 
SIEMENS UNTERRICHTSREAKTOR 
See SUR-100 SERIES REACTOR 
SIGMA MODEL/RENORMALIZATION 
Renormalization of the o model at finite temperature, 2:15207 
SILANES/CHEMICAL REACTIONS 
Some reactions of monosilane with metallic sodium, 2:14312 
(BNWL-tr-208 ) 
SILICIC ACID/UPTAKE 
Silicic acid uptake and incorporation by natural marine 
phytoplankton populations, 2:14783 
SILICON/CHARGED-PARTICLE TRANSPORT 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
SILICON/CRYSTAL GROWTH 
Alternative strategies for implementing silicon-ribbon technology 
for photovoltaic applications, 2:12743 
Large area Czochralski silicon. Quarterly report No. 2, 2:12716 
(ERDA/JPL/954475-76/2) 
RANN utilization experience. Case study No. 13. Continuous 
fabrication of solar cells, 2:12728 (PB-247257) 
Silicon ribbon study program, 2:12720 (N-75-29910) 
SILICON/CUTTING 
Large area Czochralski silicon. Quarterly report No. 2, 2:12716 
(ERDA/JPL/954475-76/2) 
SILICON/ION-ATOM COLLISIONS 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
SILICON/NEUTRON REACTIONS 
Measurement of the neutron total cross section of silicon from 5 
eV to 730 keV, 2:15238 (ORNL/TM-5618) 
SILICON/PHOTON TRANSPORT 
Gamma-ray energy deposition in silicon detectors. Final report, 
20 May 1974-20 Sep 1975, 2:14555 (AD-A-020037) 
SILICON/SINTERING 
Ceramic sintering. Final technical report, | Apr 1974-30 Jun 
1975, 2:14228 (AD-A-014480) 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
‘‘Unique’’ energy-independent Woods-Saxon optical potential 
for '*O + **Si elastic scattering, 2:15240 
SILICON 28 TARGET/TRITON REACTIONS 
The *Mg and **Si(t,a) reactions (15 and 23.5 MeV), 2:15239 
SILICON ALLOYS/THERMOELECTRIC PROPERTIES 
Time and temperature behavior of the thermoelectric properties 
of 78a/o Si-22a/o Ge alloy, 2:13880 
SILICON CARBIDES/SINTERING 
Ceramic sintering. Final technical report, | Apr 1974-30 Jun 
1975, 2:14228 (AD-A-014480) 
SILICON DIODES/ELECTRON MOBILITY 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
SILICON DIODES/MATHEMATICAL MODELS 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
SILICON DIODES/PHYSICAL RADIATION EFFECTS 
Study of electronic transport and breakdown in thin insulating 
films. Semiannual technical report No. 5, 2:14514 (AD-A- 
013935/2ST) 
SILICON DIODES/RADIATION HARDENING 
Radiation-hard COS/MOS devices incorporation undoped (dry) 
SiO, channel dielectric. Interim report, 2:14581 (AD-A- 


020451) 

SILICON HYDRIDES 
See SILANES 

SILICON NITRIDES/SINTERING 

Ceramic sintering. Final technical report, | Apr 1974-30 Jun 

1975, 2:14228 (AD-A-014480) 

SILICON OXIDES 
See also QUARTZ 
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SILICON OXIDES/SURFACE TREATMENTS 

Sodium passivation in HCI oxide films on Si, 2:14265 

SILICON OXIDES/TOXICITY 

Health hazard evaluation/toxicity determination report 73-73- 
143, Inland Manufacturing Co., General Motors Corporation, 
Dayton, Ohio. Final report, 2:14940 (PB-246450) 

SILICON SOLAR CELLS/COATINGS 

Cadmium stannate selective optical films for solar ener. 
applications. Annual report, | Jan-31 Dec 1975, 2:12739 (PB- 
253007) 

SILICON SOLAR CELLS/COST 

Alternative strategies for implementing silicon-ribbon technology 
for photovoltaic applications, 2:12743 

Large area Czochralski silicon. Quarterly report No. 2, 2:12716 
(ERDA/JPL/954475-76/2) 

RANN utilization experience. Case study No. 13. Continuous 
fabrication of solar cells, 2:12728 (PB-247257) 

SILICON SOLAR CELLS/COVERINGS 
Effect of electron irradiation in vacuum on FEP-A silicon solar 
cell covers, 2:12717 (N-75-23668) 
SILICON SOLAR CELLS/DESIGN 
Silicon ribbon study program, 2:12720 (N-75-29910) 
SILICON SOLAR CELLS/EFFICIENCY 

Development of a high-efficiency thin silicon solar cell. Final 
report, 2:12724 (N-76-10568) 

Glass-si heterojunction solar cells. Quarterly progress report, | 
Jan-31 Mar 1975, 2:12731 (PB-252302) 

SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 

Glass-si heterojunction solar cells. Quarterly progress report, | 
Jan-31 Mar 1975, 2:12731 (PB-252302) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, | Jun-30 Sep 1975, 2:12726 (PB- 
246154) 

SILICON SOLAR CELLS/FABRICATION 

Development of a high-efficiency thin silicon solar cell. Final 
report, 2:12724 (N-76-10568) 

Development of low-cost thin film polycrystalline silicon solar 
cells for terrestrial applications. Progress report, | Jan-31 Mar 
1975, 2:12733 (PB-252314) 

Glass-si heterojunction solar cells. Quarterly progress report, | 
Jan-31 Mar 1975, 2:12731 (PB-252302) 

RANN utilization experience. Case study No. 13. Continuous 
fabrication of solar cells, 2:12728 (PB-247257) 

Silicon ribbon study program, 2:12720 (N-75-29910) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
— progress report, | Jun-30 Sep 1975, 2:12726 (PB- 

46154) 
SILICONES/BIBLIOGRAPHIES 

Chemistry of silicone resins (a bibliography with abstracts). 

Report for 1964-Jan 1976, 2:14257 (NTIS/PS-76/0057) 
SILVER/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 
SILVER/SUPERCONDUCTIVITY 

Resistance of superconducting-normal metal-superconducting 

sandwiches (Rh-Cu-Ag sandwiches), 2:14131 (LBL-5473) 
SILVER ALLOYS/PHASE TRANSFORMATIONS 
Study of massive transformations in metals and alloys. Final 
report, | May 1969-31 Jan 1975, 2:14058 (AD-A-012948) 
SILVER ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation-induced solute segregation, 2:14214 
SILVER ALLOYS/SUPERCONDUCTIVITY 

Systematic investigation of superconductivity in palladium alloys 

produced by ion implantation, 2:14206 
SILVER ALLOYS/THERMOELECTRIC PROPERTIES 

Effects of coatings and temperature on long term performance 
of TAGS thermoelements ( Tellurium-antimony-germanium- 
silver alloys), 2:13885 

SILVER NITRATES/RADIOLYSIS 

Nanosecond pulse radiolysis of ammoniacal solutions of silver 

salts (10-MeV electrons), 2:14331 
SILVER PERCHLORATES/RADIOLYSIS 

Nanosecond pulse radiolysis of ammoniacal solutions of silver 

salts (10-MeV electrons), 2:14331 
SILVER SELENIDES/THERMOELECTRIC PROPERTIES 

Transport theory of 3M high-performance thermoelectric 
materials (Copper silver selenide and gadolinium selenide), 
2:13881 

SILVER SULFATES/RADIOLYSIS 

Nanosecond pulse radiolysis of ammoniacal solutions of silver 

salts (10-MeV electrons), 2:14331 
SILVER-CADMIUM BATTERIES/CATHODES 

Use of hydrogen-absorbing electrode in alkaline battery (For 
protection against electrochemical damage due to battery 
reversal; patent), 2:13702 
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SILVER-ZINC BATTERIES/ANODES 
Development of zinc electrodes and inorganic separators for 
large size silver-zinc batteries. Final technical report, 4 Mar 
1974-31 Oct 1975 (40 and 850Ah), 2:13692 (AD-A-022467) 
Fundamental studies connected with electro-chemi¢éal energy 
a Final report (Adsorption of dendrite inhibitors on 
Zn), 2:13673 (N-75-30647) 
SILVER-ZINC BATTERIES/BATTERY CHARGERS 
Battery charger PP-4126( )/U. Final report, | Jul 1971-Jun 
1974, 2:13687 (AD-A-013364) 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Development of zinc electrodes and inorganic separators for 
large size silver-zinc batteries. Final technical report, 4 Mar 
1974-31 Oct 1975 (40 and 850Ah), 2:13692 (AD-A-022467) 
Separators for alkaline batteries (Patent; natural or synthetic 
cellulosic materials, styrene, nylon, glass fiber, Teflon, etc.), 


2:13696 i 
SILVER-ZINC BATTERIES/CATHODES 
Use of hydrogen-absorbing electrode in alkaline battery (For 
protection against electrochemical damage due to battery 
reversal; patent), 2:13702 
SILVER-ZINC BATTERIES/FABRICATION 
Standard line rechargeable battery, silver-zinc BB519/U. Final 
report Jul 1973-Jan 1975 (25 Ah), 2:13671 (AD-A-020365) 
SILVER-ZINC BATTERIES/TESTING 
State of charge determination for aerospace batteries. Final 
report, Oct 1973-Aug 1975, 2:13682 (AD-A-019480) 
SINGAPORE/PETROLEUM REFINERIES 
Trends in refinery capacity and utilization, 2:12324 (FEA/G- 
75/710) 
SITE SELECTION/LEGAL ASPECTS 
Siting considerations for nuclear power plants: the government 
view, 2:13443 
SITE SELECTION/MATHEMATICAL MODELS 
Mathematical modeling of topographic effects of wind energy 
systems, 2:12871 (BNWL-SA-5935) 
SITE SELECTION/METEOROLOGY 
Meteorological aspects in planning and operating nuclear power 
stations, 2:13451 
SITE SELECTION/PLANNING 
Florida Power and Light Power Plant site evaluation instrument, 
2:13444 ; 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON/BIOLOGICAL RADIATION EFFECTS 
Weakening of bone by osteolytic lesions in a radium case, 
2:14921 
SKELETON/SCINTISCANNING 
Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 
SKIMMERS/DESIGN 
Redesign, fabrication and test of a 1000-GPM high seas oil 
recovery system and design only of a 500-gpm high seas oil 
recovery. Final report, Jan 1974-Jun 1975, 2:12374 (AD-A- 
023534) 
SKIMMERS/PERFORMANCE TESTING 
Oil/water separator evaluation. Informal report, Jan-Nov 1974, 
2:12363 (AD-A-013210) 
Tests of oil recovery devices in broken ice fields. Phase I. Final 
report, 2:12367 (AD-A-016465 ) 
SKIN/PATHOLOGICAL CHANGES 
Temporal aspects of tumorigenic response to individual and 
mixed carcinogens (Response of mouse skin to 
benzo(a)pyrene ), 2:14841 (COO-2737-1) 
SLIGHTLY ENRICHED URANIUM 
(0 - 5 per cent.) 
SLIGHTLY ENRICHED URANIUM/SAFEGUARDS 
Assessment of domestic safeguards for low-enriched uranium: an 
INMM study, 2:12619 
SLOWPOKE REACTOR (OTTAWA) 
See SLOWPOKE-OTTAWA REACTOR 
SLOWPOKE REACTOR (TORONTO) 
See SLOWPOKE-TORONTO REACTOR 
SLOWPOKE-OTTAWA REACTOR/EXCURSIONS 
The self-limiting power excursion behaviour of the SLOWPOKE 
reactor: results of experiments and qualitative explanation, 
2:13464 (AECL-4770) 
SLOWPOKE-TORONTO REACTOR/EXCURSIONS 
The self-limiting power excursion behaviour of the SLOWPOKE 
reactor: results of experiments and qualitative explanation, 
2:13464 (AECL-4770) 
SLUDGES/CHEMICAL RADIATION EFFECTS ; 
Beneficial Uses Program. Tess — for period ending June 
30, 1976, 2:12561 (SAND-76-0511) 
SLUGS (FUEL) 
See FUEL RODS 
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SLURRY PIPELINES/COMPARATIVE EVALUATIONS 

Coal future: coal transportation-unit trains - slurry and 
pneumatic pipelines. Appendix F. Final report, 2:12281 (PB- 
248652) 

SMOG/MATHEMATICAL MODELS 

Mathematical modeling of simulated Bye greece ty smog. Final 

report Jun 1974-Jun 1975, 2:14684 (PB-246122) 
SMOG/PHOTOCHEMISTRY 

Outdoor smog chamber studies. Effect of hydrocarbon reduction 

on nitrogen dioxide, 2:14680 (PB-245829) 
SMOKATRON 

See ELECTRON-RING ACCELERATORS 
SMOKES/MONITORING 

Atmospheric pollution. Part 1. Smoke and sulfur dioxide. Part 2. 
Precipitation measurements using storage gages. Monthly 
bulletin, Nov 1973, 2:14660 (N-76-10583) 

Atmospheric pollution. part 1. Smoke and sulfur dioxide. part 2. 
Precipitation measurements using storage gages. Monthly 
bulletin, Dec 1973, 2:14661 (N-76-10584) 

SMOKES/PARTICLE SIZE 

Preliminary study of smoke formed in the combustion of an oil 
shale derived jet fuel (Development of particulate 
measurement system and acquisition of initial measurements), 
2:12433 

SNAP 19 BATTERY/PERFORMANCE TESTING 

SNAP 19 Viking RTG mission performance, 2:12664 

SNAP 19 BATTERY/USES 
SNAP 19 Viking RTG mission performance, 2:12664 
SNG PROCESSES 
See also HYGAS PROCESS 
SNG PROCESSES/ENVIRONMENTAL EFFECTS 

Environmental problem definition for petroleum refineries, 
synthetic natural gas plants, and liquefied natural gas plants. 
Final report, Jan-Oct 1975, 2:12386 (PB-252245) 

SNOW/DENSITY 

Accuracy evaluation of airborne snow water equivalent 
measurements using terrestrial gamma radiation spectral 
peaks, 2:14749 

SNR-1 REACTOR 

Handling of the SNR rotating plug system in consideration of 

safety aspects, 2:13217 
SNR-1 REACTOR/CONSTRUCTION 

Nuclear power station Kalkar. A prototype, 2:13152 (AED- 
Conf-75-737-001) 

SNR-1 REACTOR/CONTROL ELEMEN7S 

Results on the compatibility between SNR absorber components, 
2:13424 

SNR-1 REACTOR/CORE CATCHERS 

Analysis of hypothetical nuclear excursions in the external core 

retention system, 2:13593 
SNR-1 REACTOR/DESIGN 

Fast reactor programme. Fourth quarter 1975 progress report, 
2:13178 (RCN-244) 

SNR-1 REACTOR/EXCURSIONS 

The influence of the reactivity ramp on the course of the power 
transient in the MARK IA core of the SNR 300, 2:13633 

SNR-1 REACTOR/FLUID FLOW 

Studies on the sensitivity of fuel element flowmeters and 
thermoelements for the detection of local cooling disturbances 
in sodium-cooled reactors, 2:13209 

SNR-1 REACTOR/FUEL ASSEMBLIES 

A model for the calculation of the amplitude distribution of 
fluctuating temperature fields and its application to a SNR- 
type rod cluster fuel element, 2:13206 

SNR-1 REACTOR/FUEL ELEMENT CLUSTERS 

Experimental determination of temperature fields in rod clusters 

with sodium flow, 2:13208 
SNR-1 REACTOR/FUEL ELEMENT FAILURE 

Operation with defective fuel rods; an 18-rod cluster with SNR 

fuel rods (Mol 7 B), 2:13220 
SNR-1 REACTOR/FUEL ELEMENTS 

Focal points of research to increase the reliability of SNR fuel 

elements, 2:13219 
SNR-1 REACTOR/MELTDOWN 

Investigation of graphite as a protective coating for the SNR-300 

bottom cooling system, 2:13636 
SNR-1 REACTOR/NEUTRON ABSORBERS 

Results of an irradiation experiment with SNR absorber 

materials, 2:13218 
SNR-1 REACTOR/OFF-GAS SYSTEMS 

Optimization of layers of sand for the off-gas system of the SNR- 

300, 2:13214 
SNR-1 REACTOR/PRIMARY COOLANT CIRCUITS 

Core flow rate measurements for the monitoring of the primary 
coolant loop in the tank of the SNR-300, 2: 13213 

Pressure wave loads on the primary loop (SNR 300) i in 
consideration of elastic-plastic pipe wall deformation, 2:13601 
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SNR-1 REACTOR/REACTOR INSTRUMENTATION 

Sodium instrumentation development results with regard to the 

meeting of safety and reliability requirements, 2:13212 
SNR-1 REACTOR/REACTOR LICENSING 

Notice of the publication of nuclear partial licences for the 
erection of a nuclear power station with a natrium-cooled fast 
breeder reactor in the community Hoennepel of the town 
Kalkar, administrative district of Kleve, 2:13225 

SO-3 GROUPS/MAGNETIC MONOPOLES 

Scattering on magnetic charge, 2:15197 

SOCIO-ECONOMIC FACTORS/SIMULATION 

Experience with parameter identification for socioeconomic 

models, 2:13732 (SAND-76-5651) 
SODIUM/ATOM-MOLECULE COLLISIONS 

Electron affinity of UF,. Final report, March 1, 1976-June 30, 

1976, 2:15151 (COO-2850-1) 
SODIUM/CHEMICAL ANALYSIS 

Experience in the determination of sodium in the ppB region, 

2:14292 (AED-Conf-75-564-003) 
SODIUM/CHEMICAL REACTIONS 

Some reactions of monosilane with metallic sodium, 2:14312 
(BNWL-tr-208 ) 

Transport and deposition of metals in sodium-stainless steel 
systems. IV. Deposition of corrosion products, (Mn, Zn and 
Sb), in stainless steel capsules under a large temperature 
gradient, 2:14169 

SODIUM/CORROSIVE EFFECTS 

Changes in the structural material of a Na coolant loop due to 

Na corrosion and material transport, 2:14194 
SODIUM/DATA 

Metallic sodium as a coolant of fast nuclear reactors, (2), 

2:14168 
SODIUM/HEATING 

Heater protective devices, resistance grounding study (For 
protection of sodium pipe systems), 2:14365 (LMEC-TDR-76- 
2) 

SODIUM/THERMAL DIFFUSIVITY 

Transport and deposition of metals in sodium-stainless steel 
systems. V. An experiment on thermal diffusion of zinc, 
antimony and cesium in liquid sodium, 2:14170 

SODIUM 23/HIGH SPIN STATES 
The *Mg and **Si(t,a) reactions, 2:15239 
SODIUM 23 TARGET/NEUTRON REACTIONS 

Measurement of the neutron total cross section of sodium from 

32 keV to 37 MeV, 2:15237 (ORNL/TM-5614) 
SODIUM ALLOYS/FLUX DENSITY 

Basic pinning interaction between flux lines and superconducting 

precipitates, 2:14163 
SODIUM ALLOYS/SUPERCONDUCTIVITY 

Superconducting properties of homogeneous and heterogeneous 

lead-sodium alloys, 2:14145 
SODIUM CHLORIDES/GAS FLOW 

The effect of porous barriers on the molecular composition and 

total flux of a reactive gas mixture, 2:15174 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Thermodynamics of salt solutions and geothermal brines at 
elevated temperatures. Final report, Jun 1972-Mar 1975, 
2:12861 (PB-250733) 

Volumetric properties of aqueous sodium chloride solutions 
from 0° to 500°C at pressures up to 2000 bars based on a 
regression of the available literature data, 2:12862 (USGS- 
OFR-75-636) 

SODIUM CHLORIDES/VAPORS 
The effect of porous barriers on the molecular composition and 
total flux of a reactive gas mixture, 2:15174 
SODIUM COOLED REACTORS 
See also BELOY ARSK-3 REACTOR 
BN-350 REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
KNK REACTOR 
LMFBR TYPE REACTORS 
RAPSODIE REACTOR 
SODIUM COOLED REACTORS/DATA 
Metallic sodium as a coolant of fast nuclear reactors, (2), 
2:14168 
SODIUM COOLED REACTORS/QUALITY ASSURANCE 
Quality assurance (France), 2:13248 
SODIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 

Optical absorption of radiation-produced defects in NaMgF; and 

RbCaF, (Electrons), 2:14286 
SODIUM IODIDES/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 
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SODIUM IONS/ION-ATOM COLLISIONS 

Excitation functions of the autoionization states 2s2p*3s ('S) and 

ba ant (3S) of Ne atoms colliding slowly with Na* ions, 
SODIUM-SULFUR BATTERIES/DESIGN 

Development program for solid electrolyte batteries. Interim 
report, 2:13678 (PB-248326) 

Investigation of high temperature battery systems. Final report, | 
Jul 1974-31 Aug 1975 (10A for 2h, 100 cycles, 110 W/kg and 
110 Wh/kg), 2:13670 (AD-A-020164) 

SODIUM-SULFUR BATTERIES/ELECTRODES 

Research on electrodes and electrolyte for the Ford sodium- 
sulfur battery. Annual report, 30 Jun 1974-29 Jun 1975, 
2:13698 (PB-244289) 

Research on electrodes and electrolyte for Ford sodium-sulfur 
battery. Appendix a. List of research contributors. Report for 
30 Jun 1974-29 Jun 1975, 2:13699 (PB-244290) 

SODIUM-SULFUR BATTERIES/ELECTROLYTES 

Research on electrodes and electrolyte for the Ford sodium- 
sulfur battery. Annual report, 30 Jun 1974-29 Jun 1975, 
2:13698 (PB-244289) 

Research on electrodes and electrolyte for Ford sodium-sulfur 
battery. Appendix a. List of research contributors. Report for 
30 Jun 1974-29 Jun 1975, 2:13699 (PB-244290) 

SODIUM-SULFUR BATTERIES/PERFORMANCE TESTING 

Investigation of high temperature battery systems. Final report, | 
Jul 1974-31 Aug 1975 (10A for 2h, 100 cycles, 110 W/kg and 
110 Wh/kg), 2:13670 (AD-A-020164) 

SOILS/DECONTAMINATION 
Volume reduction of plutonium-contaminated soil, 2:14765 
SOILS/HEATING 

Design guidelines for agricultural soil warming systems utilizing 

waste heat. Interim report, 2:12904 (PB-252251) 
SOILS/MECHANICAL PROPERTIES 

Comparison of bedrock and surface seismic input for nuclear 

power plants, 2:14771 (UCRL-77671) 
SOILS/RADIOACTIVITY 

Environmental gamma-ray measurements using in situ and core 

sampling techniques, 2:14764 
SOILS/RADIONUCLIDE KINETICS 

Ruthenium: its behavior in plant and soil systems. Final report, 

2:14761 (PB-251107) 
SOILS/RADIONUCLIDE MIGRATION 

Chemical mechanisms of “Co transport in ground water from 
intermediate-level liquid waste trench 7: progress report for 
period ending June 30, 1975, 2:12560 (ORNL/TM-5348) 

SOILS/STABILIZATION 
Laboratory evaluation of lignite flyash as a stabilization additive 
for soils and aggregates. Final report, 2:12199 (PB-242741) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 

Reality of a sun-weather effect. Technical report, 2:15002 (AD- 
A-018768) 

SOLAR ACTIVITY/RESEARCH PROGRAMS 

The McDonnell Douglas Geophysical Observatory Program 
progress report XIII (conjugate point riometer program). Final 
report, 2:15086 (AD-A-017688) 

SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

Solar-geophysical data number 375. Part II (comprehensive 
reports). Data for May 1975-April 1975 and miscellanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:15018 (PB-247137-375-2/SL) 

SOLAR AIR CONDITIONERS/DESIGN 

Performance of a residential solar heating and cooling system. 
Annual progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

SOLAR AIR CONDITIONERS/HEAT STORAGE 

Residential hot water solar energy storage subsystems. Final 
report, 2:12791 (PB-252685) 

SOLAR AIR CONDITIONERS/OPERATION 

Assessment of a single family residence solar heating system in a 
suburban deve! nt setting. Monthly report, 10 Apr-10 
May 1975, 2:12784 (PB-242728) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 
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SOLAR AIR CONDITIONERS/PERFORMANCE 

Assessment of a single family residence solar heating system in a 
surburban development setting. Monthly report, 10 May-10 
Jun 1975, 2:12783 (PB-242727) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 

Experimental evaluation of the University of Florida solar 
powered ammonia/water absorption air conditioning system, 
2:12800 

Short and long term comparison of solar absorption air- 
conditioning system performance using real and synthetic 
weather data, 2:12801 

Test results for a Rankine engine powered vapor compression 
air-conditioner for 366°K heat source, 2:12806 

SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 

Performance of a residential solar heating and cooling system. 
Annual progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

SOLAR AIR CONDITIONERS/RANKINE CYCLE POWER 

SYSTEMS 

Solar-powered Rankine-cycle heat pump system, 2:12796 

Unique Rankine-cycle heat pump system, 2:12805 

SOLAR AIR CONDITIONING 

Conceptual design study for the application of a solar total 
energy system at the North Lake Campus, Dallas County 
Community College District, 2:12794 (SAND-76-0512) 

Methods of direct conversion of thermal energy into electrical 
energy, 2:12795 (TT-74-58066) 

Solar Total Energy Program plan, 2:12792 (SAND-76- 
0167(Rev.)) 

SOLAR AIR CONDITIONING/COST 

Integrated photovoltaic/thermal high intensity solar energy 

system (HISES) concept for residential applications, 2:12797 
SOLAR AIR CONDITIONING/DEMONSTRATION PROGRAMS 

National program for solar heating and cooling of buildings: 
project data summaries. Vol. 1. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 

SOLAR AIR CONDITIONING/ECONOMICS 

Industry view of solar heating and cooling, 2:13860 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

SOLAR AIR CONDITIONING/PLANNING 
Summary of solar heating and cooling of buildings (SHACOB). 
Phase I. Demonstration planning studies, 2:12798 
SOLAR AIR CONDITIONING/RESEARCH PROGRAMS 
Industry view of solar heating and cooling, 2:13860 
SOLAR ASSISTED HEAT PUMPS/OPERATION 

Evaluation of the solar building, Albuquerque, New Mexico. 

Annual report | Apr-31 Dec 1974, 2:12787 (PB-245392) 
SOLAR ASSISTED HEAT PUMPS/RANKINE CYCLE POWER 

SYSTEMS 

Solar-powered Rankine-cycle heat pump system, 2:12796 

Unique Rankine-cycle heat pump system, 2:12805 

SOLAR ATMOSPHERE/IN RED SPECTRA 

A table of semiempirical gf values. Part 3. Wavelengths: 

599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
SOLAR ATMOSPHERE/ULTRAVIOLET SPECTRA 

A table of semiempirical gf values. Part 1. Wavelengths: 5.2682 
nm to 272.3380 nm, 2:14980 (N-75-24599) 

A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 

SOLAR ATMOSPHERE/VISIBLE SPECTRA 

A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 

A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601 ) 

SOLAR CELL ARRAYS 

Power source requirements of electric propulsion systems used 
for north-south stationkeeping of communication satellites, 
2:12753 

SOLAR CELL ARRAYS/CONTROL SYSTEMS 
Comparison of candidate solar array maximum power utilization 
roaches, 2:12756 

Electrical power subsystem for the NATO III communications 
satellite, 2:12750 

Simplified minimum power dissipation approach to regulate the 
— array output power in a satellite power subsystem, 
2:12754 

SOLAR CELL ARRAYS/COST 

Low cost solar cell arrays, 2:12723 (N-76-10567) 

New concepts in solar photovoltaic electric power systems 
design, 2:12759 

Performance and cost analysis of photovoltaic power systems for 
on-site residential applications, 2:12742 
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SOLAR CELL ARRAYS/DESIGN 
Computer program for design and performance analysis of 
navigation-aid power systems, 2:12744 
SEP solar array technology development, 2:12746 
Small — station electrical power system design concepts, 
2:12755 


SOLAR CELL ARRAYS/ECONOMICS 
Integrated photovoltaic/thermal high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 
SOLAR CELL ARRAYS/EFFICIENCY 
Low cost solar cell arrays, 2:12723 (N-76-10567) 
SOLAR CELL ARRAYS/FABRICATION 
SEP solar array technology development, 2:12746 
SOLAR CELL ARRAYS/MATHEMATICAL MODELS 
Structural dynamics model for flexible solar arrays of the 
Communications Technology Satellite, 2:12718 (N-75-24034) 
SOLAR CELL ARRAYS/MECHANICAL STRUCTURES 
SAS-€ sola¥ array deployment dynamics. Technical memo, 
2:12715 (AD-A-022713) 
SOLAR CELL ARRAYS/MECHANICAL VIBRATIONS 
Structural dynamics model for flexible solar arrays of the 
Communications Technology Satellite, 2:12718 (N-75-24034) 
SOLAR CELL ARRAYS/PERFORMANCE 
ATS-6 power system: hardware implementation and orbital 
performance, 2:12751 
Comparison of candidate solar array maximum power utilization 
approaches, 2:12756 
Computer program for design and performance analysis of 
navigation-aid power systems, 2:12744 
In-orbit characteristics of the communications technology 
satellite deployable solar array, 2:12748 
Performance and cost analysis of photovoltaic power systems for 
on-site residential applications, 2:12742 
Synchronous orbit performance of Hughes Aircraft Company 
solar arrays, 2:12747 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Design of the High Energy Astronomy Observatory (HEAO) 
Pew subsystem, 2:12752 
SEP solar array technology development, 2:12746 
Ultralightweight solar array for naval sea control systems, 
2:12749 
SOLAR CELL ARRAYS/SPACECRAFT POWER SUPPLIES 
Status and future trends in space power, 2:12745 
SOLAR CELL ARRAYS/THERMAL CYCLING 
ATS-6 power system: hardware implementation and orbital 
performance, 2:12751 
SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Multi-kilowatt modularized spacecraft power processing system 
development, 2:13895 (N-75-33171) 
Physics and technology of semiconducting materials and 
converters, 2:12740 (TT-74-58063) 
SOLAR CELLS/COST 
Low cost solar cell arrays, 2:12723 (N-76-10567) 
New concepts in solar photovoltaic electric power systems 
design, 2:12759 
SOLAR CELLS/EFFICIENCY 
Low cost solar cell arrays, 2:12723 (N-76-10567) 
SOLAR CELLS/PERFORMANCE 
Applied research on II-VI compound materials for 
heterojunction solar cells. Quarterly progress report, | Jul-30 
Sep 1975, 2:12737 (PB-252892) 
SOLAR CELLS/RADIATION EFFECTS 
Interplanetary charged particle models (1974). NASA space 
vehicle design criteria (environment), 2:14584 (N-75-24607) 
SOLAR CELLS/SUN SHADES 
A general approach to the shaded sun sensor modeling problem 
with an application to the Fltsatcom shaded sun sensors. Final 
report, 2:12712 (AD-A-016529) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COATINGS 
— = surface treatments in solar energy applications, 


SOLAR COLLECTORS/COST 
Fixed collector employing reversible vee-trough concentrator 
and a vacuum tube receiver for high temperature solar energy 
systems, 2:12818 
Solar powered organic Rankine cycle engines: characteristics 
and costs, 2:12804 


SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS / 


SOLAR COLLECTORS/HEAT STORAGE 

Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 

SOLAR COLLECTORS/ORIENTATION 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

SOLAR COLLECTORS/PERFORMANCE 

Fixed collector employing reversible vee-trough concentrator 
and a vacuum tube receiver for high temperature solar energy 
systems, 2:12818 

Performance analysis of a cylindrical parabolic focusing 
collector and comparison with experimental results, 2:12814 

SOLAR COLLECTORS/PERFORMANCE TESTING 

Method of testing for rating solar collectors based on thermal 

performance, 2:12813 
SOLAR COLLECTORS/SURFACES 

Coatings and surface treatments in solar energy applications, 

2:12820 
SOLAR CONCENTRATORS/COST 

Fixed collector employing reversible vee-trough concentrator 
and a vacuum tube receiver for high temperature solar energy 
systems, 2:12818 

Solar heat exchangers, 2:12810 

SOLAR CONCENTRATORS/GEOMETRY 

Light collection within the framework of geometrical optics, 

2:12811 
SOLAR CONCENTRATORS/PERFORMANCE . 

Fixed collector employing reversible vee-trough concentrator 
and a vacuum tube receiver for high temperature solar energy 
systems, 2:12818 

Solar heat exchangers, 2:12810 

SOLAR CONCENTRATORS/REVIEWS 

Solar concentrator systems, 2:12816 

SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CORONA/EMISSION SPECTRA 

Theoretical and experimental studies in ultraviolet solar physics. 
Semiannual status report, | Jun-30 Jun 1975, 2:15009 (N-75- 
29977) 

SOLAR CORONA/WAVE PROPAGATION 

A theoretical model and radioburst-proton flux spectral 
correlations for U-shaped solar flare radio bursts. Final report, 
Aug 1971-Jun 1975, 2:15003 (AD-A-019637) 

SOLAR ELECTRIC PROPULSION 

A numerical simulation for the spiral raising to the 24 hour orbit 
by a low-thrust space vehicle with solar electric propulsion 
(SEP) system, 2:12719 (N-75-29177) 

SOLAR ELECTRIC PROPULSION/PLANNING 

Mission analysis program for solar electric propulsion 
(MAPSEP). Volume 1. Analytical manual, 2:12721 (N-75- 
31211) 

Mission analysis program for solar electric propulsion 
(MAPSEP). Volume 3. Program manual, 2:12722 (N-75- 
31213) 

SOLAR ELECTRONS/FLUX DENSITY 

Quantitative comparisons of type 3 radio burst intensity and fast 

electron flux at 1 AU, 2:15014 (N-76-11985) 
SOLAR ELECTRONS/SCATTERING 

The effect of adiabatic focusing upon charged particle 

propagation in random magnetic fields, 2:15031 (N-76-10976) 
SOLAR ENERGY/ECONOMICS 

Solar energy prospects for electric power generation in Brazil, 

2:1276 
SOLAR ENERGY/ENVIRONMENTAL EFFECTS 

Protecting the environment, 2:13750 

Solar energy environmental and resource assessment program. 
Summary report, 2:12711 (ERDA-76-138) 

SOLAR ENERGY/HEARINGS 

ERDA authorization fiscal year 1977. II. Solar energy. Hearings 
before the Subcommittee on Energy Research, Development 
and Demonstration of the Committee on Science and 
Technology, U.S. House of Representatives, Ninety-Fourth 
Congress, Second Session, February 5, 6, 1976, 2:12705 

SOLAR ENERGY/LEGAL ASPECTS 

Law and solar energy systems: legal impediments and 

inducements to solar energy systems, 2:12781 
SOLAR ENERGY/PLANNING 

Solar energy and the ERDA plan for research, development, and 
demonstration, 2:13858 

Solar energy environmental and resource assessment program. 
Summary report, 2:12711 (ERDA-76-138) 

SOLAR ENERGY/RESEARCH PROGRAMS 

Solar energy and the ERDA plan for research, development, and 

demonstration, 2:13858 
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SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS 

Biological solar energy conversion: approaches to overcome 
yield, stability and product limitations. Progress report no. 1, | 
Apr-30 Sep 1975, 2:12757 (PB-252925) 

SOLAR FLAR 

Solar atmosphere and the structure of active regions. 

Semiannual report, 1 Jan-30 Jun 1975, 2:15013 (N-75-30987) 
SOLAR FLARES/CHARGED PARTICLES 

Solar gamma-ray lines as probes of accelerated particle 

directionalities in flares, 2:15008 (N-75-24646) 
SOLAR FLARES/ELECTRON DENSITY 

Some results of investigation of solar cosmic rays on board 

Mars-7 station (7 September 1973), 2:15022 (N-75-24645) 
SOLAR FLARES/GAMMA RADIATION 

Time-dependent 2.2 MeV and 0.5 MeV lines from solar flares, 
2:15006 (N-75-21200) 

SOLAR FLARES/PROTON DENSITY 

Some results of investigation of solar cosmic rays on board 
Mars-7 station (7 September 1973), 2:15022 (N-75-24645) 

SOLAR FLARES/RADIOWAVE RADIATION 

A theoretical model and radioburst-proton flux spectral 
correlations for U-shaped solar flare radio bursts. Final report, 
Aug 1971-Jun 1975, 2:15003 (AD-A-019637) 

SOLAR FLARES/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Eastenition of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

Solar-geophysical data number 375. Part II (comprehensive 
reports). Data for May 1975-April 1975 and miscellanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:15018 (PB-247137-375-2/SL) 

SOLAR FLUX/CALCULATION METHODS 
Method for estimating hourly averages of diffuse and direct solar 
radiation under a layer of scattered clouds, 2:12707 
SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/DESIGN 
Solar heat energy conversion system (Patent), 2:12807 
SOLAR HEAT ENGINES/RANKINE CYCLE POWER 

SYSTEMS 

Solar powered organic Rankine cycle engines: characteristics 
and costs, 2:12804 

Test results for a Rankine engine powered vapor compression 
air-conditioner for 366°K heat source, 2:12806 

SOLAR HEATING SYSTEMS/DESIGN 

Performance of a residential solar heating and cooling system. 
Annual progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

SOLAR HEATING SYSTEMS/HEAT STORAGE 

Residential hot water solar energy storage subsystems. Final 
report, 2:12791 (PB-252685) 

SOLAR HEATING SYSTEMS/OPERATION 

Assessment of a single family residence solar heating system in a 
suburban development setting. Monthly report, 10 Apr-10 
May 1975, 2:12784 (PB-242728) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 

Evaluation of the solar building, Albuquerque, New Mexico. 
Annual report | Apr-31 Dec 1974, 2:12787 (PB-245392) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Assessment of a single family residence solar heating system in a 
surburban development setting. Monthly report, 10 May-10 
Jun 1975, 2:12783 (PB-242727) 

Assessment of a single family residence solar heating system in a 
suburban development setting. Solar heated residence 
technical research experiment. Quarterly report, | Oct 1974- 
31 Mar 1975, 2:12785 (PB-242729) 

Long term performance prediction of residential solar energy 
heating systems, 2:12799 

RANN utilization experience. Case study No. 17. Solar school 
projects, 2:12789 (PB-247260) 

Solar heating feasibility study. Interim report, | Jul 1974-1 Jun 
1975, 2:12782 (AD-A-025465) 

SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 

Performance of a residential solar heating and cooling system. 
— progress report, | Jul 1974-1 Feb 1975, 2:12786 (PB- 


SOLAR HEATING SYSTEMS/RANKINE CYCLE POWER 
SYSTEMS 
Solar-powered Rankine-cycle heat pump system, 2:12796 
SOLAR NEUTRINOS/NEUTRINO DETE ION 
Solar neutrinos: proposal for a new test (7°T1 + v yields *Pb + 
e~), 2:15024 
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SOLAR PONDS/TEMPERATURE GRADIENTS 
Proposal evaluation: ocean thermal gradients and solar ponds. 
Technical report, 2:12773 (AD-A-022080) 
SOLAR POWER PLANTS 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR SEA POWER PLANTS 
SOLAR THERMAL POWER PLANTS 

Methods of direct conversion of thermal energy into electrical 

energy, 2:12795 (TT-74-58066) 
SOLAR PROTONS/FLUX DENSITY 

A theoretical model and radioburst-proton flux spectral 
correlations for U-shaped solar flare radio bursts. Final report, 
Aug 1971-Jun 1975, 2:15003 (AD-A-019637) 

SOLAR RADIATION/GAMMA RADIATION 

Solar gamma ray monitor for OSO-H (0.3-10 MeV). Final 
report, 2:15007 (N-75-23922) 

SOLAR RADIATION/MEASURING INSTRUMENTS 

Design and evaluation of a measurement system for 
photosynthetically active quantum scalar irradiance, 2:14777 

SOLAR RADIATION/MEETINGS 

Results of the world space research, 1966/67, 2:15021 (N-75- 
33567) 

SOLAR RADIO BURSTS/ANGULAR DISTRIBUTION 

Directivity of low-frequency solar type 3 radio bursts, 2:15015 
(N-76-11986) 

SOLAR RADIO BURSTS/MATHEMATICAL MODCLS 

Theory of type 3b solar radio bursts, 2:15016 (N-76-18028) 

SOLAR RADIO BURSTS/RADIANT FLUX DENSITY 

Quantitative comparisons of type 3 radio burst intensity and fast 

electron flux at 1 AU, 2:15014 (N-76-11985) 
SOLAR RADIO BURSTS/SPECTRA 

A theoretical model and radioburst-proton flux spectral 
correlations for U-shaped solar flare radio bursts. Final report, 
Aug 1971-Jun 1975, 2:15003 (AD-A-019637) 

SOLAR RADIOWAVE RADIATION 

Solar effects on geomagnetic micropulsations and vif phase 
shifts, 2:15112 (AD-A-010438 ) 

SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

Solar-geophysical data number 375. Part II (comprehensive 
reports). Data for May 1975-April 1975 and miscellanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:15018 (PB-247137-375-2/SL) 

SOLAR SEA POWER PLANTS/COST 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume V. Appendices, 2:12778 
(PB-246182) 

SOLAR SEA POWER PLANTS/DESIGN 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume IV. Test program plan, 
2:12777 (PB-246181) 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume I. Executive summary. 
Final report, 2:12774 (PB-246178) 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume V. Appendices, 2:12778 
(PB-246182) 

SOLAR SEA POWER PLANTS/ECONOMICS 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume III. Baseline systera 
concept, 2:12776 (PB.346180) 

SOLAR SEA POWER PLANTS/FEASIBILITY STUDIES 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume I. Executive summary. 
Final report, 2:12774 (PB-246178) 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume II. Evaluation of prior 
work; subsystems and components, 2:12775 (PB-246179) 

SOLAR SEA POWER PLANTS/FOULING 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume IV. Test program plan, 
2:12777 (PB-246181) 

SOLAR SEA POWER PLANTS/HEAT EXCHANGERS 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume IV. Test program plan, 
2:12777 (PB-246181) 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume V. Appendices, 2:12778 
(PB-246182) 

SOLAR SEA POWER PLANTS/HEAT TRANSFER _ ‘ 

Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume V. Appendices, 2:12778 
(PB-246182) 
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SOLAR SEA POWER PLANTS/HYDRODYNAMICS 
Hydrodynamics of Gulf Stream ocean thermal power plants, 
2:12779 (PB-246951) 
SOLAR SEA POWER PLANTS/MECHANICAL STRUCTURES 
On the minimization of the ocean thermal differences machine 
vehicle sea motions, 2:12780 (PB-247176) 
SOLAR SEA POWER PLANTS/NITINOL HEAT ENGINES 
Nitinol heat engines, 2:12803 
SOLAR SEA POWER PLANTS/PERFORMANCE 
Ocean thermal energy conversion research on an engineering 
evaluation and test program. Volume III. Baseline system 
concept, 2:12776 (PB-246180) 
SOLAR SEA POWER PLANTS/SITE SELECTION 
Hydrodynamics of Gulf Stream ocean thermal power plants, 
2:12779 (PB-246951) 
SOLAR SPACE HEATING 
Conceptual design study for the application of a solar total 
energy system at the North Lake Campus, Dallas County 
Community College District, 2:12794 (SAND-76-05 12) 
Methods of direct conversion of thermal energy into electrical 
energy, 2:12795 (TT-74-58066) 
Solar Total Energy Program plan, 2:12792 (SAND-76- 
0167(Rev.)) 
SOLAR SPACE HEATING/COST 
Integrated photovoltaic/thermal high intensity solar energy 
system (HISES) concept for residential applications, 2:12797 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
National program for solar heating and cooling of buildings: 
project data summaries. Vol. I. Commercial and residential 
demonstrations, 2:13857 (ERDA-76-127) 
SOLAR SPACE HEATING/ECONOMICS 
Industry view of solar heating and cooling, 2:13860 
Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 
Solar heating feasibility study. Interim report, 1 Jul 1974-1 Jun 
1975, 2:12782 (AD-A-025465) 
SOLAR SPACE HEATING/PLANNING 
Summary of solar heating and cooling of buildings (SHACOB). 
Phase I. Demonstration planning studies, 2:12798 
SOLAR SPACE HEATING/RESEARCH PROGRAMS 
Industry view of solar heating and cooling, 2:13860 
SOLAR SYSTEM/DIMENSIONS 
Asteroid observations and planetary atmospheres analysis. 
Semiannual status report, | Jan-30 Jun 1975 (Constancy of 
— system dimensions over cosmic time), 2:15073 (N-75- 
1966) 
SOLAR SYSTEM EVOLUTION 
See also PLANETARY EVOLUTION 
Venus and Mercury as planets (General history), 2:15067 (N- 
75-24628) 
SOLAR THERMAL POWER PLANTS 
Conceptual design study for the application of a solar total 
energy system at the North Lake Campus, Dallas County 
Community College District, 2:12794 (SAND-76-0512) 
Solar Total Energy Program plan, 2:12792 (SAND-76- 
0167(Rev.)) 
SOLAR THERMAL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Comparative performance of solar thermal power generation 
concepts, 2:12760 
Solar thermal electric power plants: their performance 
characteristics and total social costs, 2:12763 
SOLAR THERMAL POWER PLANTS/ENERGY TRANSPORT 
Economic optimization of the energy transport component of a 
large distributed collector solar power plant, 2:12771 
SOLAR THERMAL POWER PLANTS/HEARINGS 
Solar satellite power system concepts. Hearings before the 
Subcommittee on Space Science and Applications and the 
Subcommittee on Energy Research, Development and 
Demonstration of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fourth Congress, 
Second Session, 2:13861 
SOLAR THERMAL POWER PLANTS/HEAT STORAGE 
Solar thermal electric power plants: their performance 
characteristics and total social costs, 2:12763 
SOLAR THERMAL POWER PLANTS/MATHEMATICAL 
MODELS 
Transient performance characteristics of a high temperature 
distributed solar collector field, 2:12772 
SOLAR THERMAL POWER PLANTS/OPTIMIZATION 
' Economic optimization of the energy transport component of a 
large distributed collector solar power plant, 2:12771 
SOLAR THERMAL POWER PLANTS/PERFORMANCE 
Comparative performance of solar thermal power generation 
concepts, 2:12760 


SOLID SCINTILLATION DETECTORS/PERFORMANCE / 


Transient performance characteristics of a high temperature 
2 


distributed solar collector field, 2:1277 
SOLAR THERMAL POWER PLANTS/SOLAR COLLECTORS 

Fixed collector employing reversible vee-trough concentrator 
and a vacuum tube receiver for high temperature solar energy 
systems, 2:12818 

SOLAR THERMAL POWER PLANTS/SOLAR PONDS 

Proposal evaluation: ocean thermal gradients and solar ponds. 
Technical report, 2:12773 (AD-A-022080) 

SOLAR WATER HEATERS : 

Methods of direct conversion of thermal energy into electrical 
energy, 2:12795 (TT-74-58066) 

SOLAR WATER HEATERS/COST 

Integrated photovoltaic/thermal high intensity solar energy 

system (HISES) concept for residential applications, 2:12797 
SOLAR WATER HEATERS/DESIGN 

Performance of a residential solar heating and cooling system. 
Annual pragress report, 1 Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

SOLAR WATER HEATERS/ECONOMICS 

Market capture potential of single vs. multi-structure solar 
energy space conditioning systems: 1975-2010, 2:12790 (PB- 
252451) 

Solar water heater industry in south Florida: history and 
projections, 2:12802 

SOLAR WATER HEATERS/PERFORMANCE TESTING 

Performance of a residential solar heating and cooling system. 
Annual progress report, 1 Jul 1974-1 Feb 1975, 2:12786 (PB- 
244644) 

SOLAR WATER HEATERS/REVIEWS 

Solar water heater industry in south Florida: history and 

projections, 2:12802 
SOLAR WIND 

Correlation of bow shock plasma wave turbulence with solar 

wind parameters, 2:15120 (AD-A-021249) 
SOLAR WIND/COUPLING 

Study of solar wind interactions. Final report, 15 Jan 1973-30 

Sep 1975, 2:15116 (AD-A-018872) 
SOLAR WIND/ELECTRIC FIELDS 

Unified model of auroral substorm development. Final report, | 

Jul 1973-30 Jun 1975, 2:15092 (AD-A-020313) 
SOLAR WIND/EXPANSION 
Evidence for the regulation of solar wind heat flux at 1 AU, 
2:15026 
SOLAR WIND/FLOW RATE 
High-speed solar wind fiow parameters at | AU, 2:15020 
SOLAR WIND/HEAT FLOW 

Evidence for the regulation of solar wind heat flux at | AU, 

2:15026 
SOLAR WIND/INTERACTIONS 

Response of the magnetosphere and atmosphere to the solar 
wind. Final report Jul 1972-Sep 1975, 2:15119 (AD-A- 
020659) 

Study of solar wind interactions. Final report, 15 Jan 1973-30 
Sep 1975, 2:15116 (AD-A-018872) 

The guiding center in a cell method in the three-dimensional 
problem on the interaction of the solar wind plasma with the 
conducting model of the Moon (numerical experiment), 
2:15023 (N-75-25801) 

SOLAR WIND/SHOCK WAVES 

Development of solar wind shock models with tensor plasma 
pressure for data analysis. Final technical report, 1 Aug 1970- 
31 Dec 1975, 2:15010 (N-75-29978) 

SOLAR WIND/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

SOLAR WIND/VELOCITY 
Solar wind s variations: 1962-1974, 2:15025 
SOLAR X-RAY BURSTS 

Solar atmosphere and the structure of active regions. 
Semiannual report, 1 Jan-30 Jun 1975, 2:15013 (N-75-30987) 

X-ray astronomy (Brief summary of recent findings), 2:14995 
(N-75-27977) 

SOLAR X-RAY BURSTS/TABLES 

Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 

SOL-GEL PROCESS 

Improvements in or relating to processes for separating metals 

from mixtures thereof, 2:14305 
SOLID FUELS 
See also ALLOY NUCLEAR FUELS 

Application of organic fuel superstructures at nuclear power 

plants, 2:13401 
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SOLID SCINTILLATION DETECTORS/PERFORMANCE 

Hand-held personnel and vehicle monitors (For special nuclear 
materials searches at area access and exit portals), 2:12585 
(LA-6359) 

SOLID STATE LASERS/DESIGN 
ae 2 a device having non-masking laser rod holders, 
a 
SOLID STATE PHYSICS 

Ukrainian Physics Journal (English cover-to-cover translation of 
July, 1971, issue of Ukrainian Physics Journa'), 2:15308 
(AEC-tr-7297/7) 

SOLID STATE PHYSICS/RESEARCH PROGRAMS 

Solid state research, 1975:4. Quarterly technical summary 

report, | Aug-31 Oct 1975, 2:15303 (AD-A-025489) 
SOLID WASTES 

See also WOOD WASTES 
SOLID WASTES/BIBLIOGRA PHIES 

Regional and urban solid waste disposal. Part 2. Local case 
studies (a or te with abstracts). Report for 1964-Feb 
1976, 2:14752 (NTIS/PS-76/0302) 

Regional and urban solid waste disposal. Part 3. Handling and 
disposal technology (a bibliography with abstracts). Report for 
1964-Feb 1976, 2:14753 (NTIS/PS-76/0303) 

SOLID WASTES/COMBUSTION 

A bioenvironmental study of emissions from refuse derived fuel. 
Final report, 2:14651 (AD-A-024661) 

Sludge drying and incineration, 2:13950 

Use of refuse as a fuel at Fort Monmouth, N.J. Final report, 
2:12699 (AD-B-003--456/SL) 

SOLID WASTES/ENERGY SOURCES 

Resource recovery technology for urban decision-makers, 
2:12696 (PB-252458) 

SOLID WASTES/ENERGY SUPPLIES 

Solid waste as an energy source for the Northeast, 2:13865 
(BNL-50559) 

SOLID WASTES/MANAGEMENT 
Solid waste planning in metropolitan regions (Book), 2:13867 
SOLID WASTES/PYROLYSIS 

Conversion of solid waste to fuels. Final report, Jul 1973-Jul 

1974, 2:12693 (AD-A-021655) 
SOLID WASTES/RECYCLING 

Recycling of compost in Dane, Green, and Rock Counties, 

Wisconsin by application to land, 2:13949 (PB-247111) 
SOLID WASTES/USES 

Technical and economic evaluation of recycled industrial 
secondary products for the preparation = a highway 
building aggregates, 2:13944 (PB-242576 

SOLID WASTES/WASTE DISPOSAL 

Environmental effects of trace elements from ponded ash and 
scrubber sludge. Final report, 2:14796 (PB-252090) 

Evaluation of hazardous wastes emplacement in mined openings. 
Final report, 2:14794 (PB-250701) 

Reclamation of anthracite coal refuse using treated municipal 
wastewater and sludge. Research project technical completion 
report, 2:12214 (PB-243114) 

Regional and urban solid waste disposal. Part 1. Management 
planning (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:14751 (NTIS/PS-76/0301 ) 

Regional and urban solid waste disposal. Part 2. Local case 
studies (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:14752 (NTIS/PS-76/0302) 

Regional and urban solid waste disposal. Part 3. Handling and 
disposal technology (a bibliography with abstracts). Report for 
1964-Feb 1976, 2:14753 (NTIS/PS-76/0303) 

Sludge drying and incineration, 2:13950 

Summaries of foreign government environmental reports, 
2:14669 (PB-231665-38/SL) 

Survey of flue gas desulfurization systems: Lawrence Power 
Station, Kansas Power and Light Co. Final report, Aug 1974- 
Sep 1975, 2:12205 (PB-246849) 

SOLID WASTES/WASTE MANAGEMENT 

Resource recovery technology for urban decision-makers, 

2:12696 (PB-252458) 
SOLIDS/CHARGED-PARTICLE TRANSPORT 

Polarization induced in a solid by the passage of fast charged 

particles, 2:15293 
SOLIDS/OPTICAL PROPERTIES 
Effect of quadratic electron-phonon interaction on band shapes, 


2:15312 
SOLIDS/STOPPING POWER 
Polarization induced in a solid by the passage of fast charged 
particles, 2:15293 
SOLIDS/THERMODYNAMIC PROPERTIES 
Computer simulation of the thermal pressure in solids and the 
equation of state, 2:14041 
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SOLID-STATE PLASMA/HARTREE-FOCK METHOD 
Hartree-Fock approximation and plasma frequency in a two- 
dimensional electron gas, 2:15447 
SOLITONS/RADIATIVE CORRECTIONS 
Quantizing solitons without using a box, 2:15214 
SOLITONS/WAVE FUNCTIONS 
Bound states and solitons in the Gross-Neuveu model, 2:15208 
(COO-307 1-176) 
SOLVATED ELECTRONS/ABSORPTION SPECTRA 
Nanosecond pulse radiolysis of ammoniacal solutions of silver 
salts (10-MeV electrons), 2:14331 
SOLVENT-REFINED COAL/HYDROGENATION 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
Catalytic hydrogenation of solvent-refined lignite to liquid fuels 
(5 refs.; autoclave studies at 375-450°C and H, pressure 1500- 
4500 psi; Ni-Mo-Al,O;; Co-Mo-Al,O;; Ni-W-Al,O;; Ni-W- 
SiO,-Al,O,; Al,O,; Sachs presulfided Ni-Mo-Al,O;; Co-Mo- 
Al,O;; Ni-W-Al,O;), 2:12161 
SOLVENT-REFINED COAL/PRODUCTION 
Dual temperature coal solvation process (Patent application), 
2:12188 (PB-230256) 
Solvent refined coal process including recycle of coal minerals 
(Patent application), 2:12189 (PB-230650) 
SOLVENT-REFINED COAL/TECHNOLOGY TRANSFER 
RANN utilization experience. Case study No. 19. Solvent-refined 
coal, 2:12192 (PB-247262) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS/CHEMICAL COMPOSITION 
Experimental study of an extractive coking process to produce 
low-sulfur liquid fuels from bituminous coal. Quarterly report, 
January 31, 1976-April 30, 1976, 2:12184 (FE-1754-3) 
SONIC LOGGING/DATA ACQUISITION SYSTEMS 
Device for the automatic adjustment of the amplitude of signals 
(Patent), 2:14597 
SONIC LOGGING/DISPLAY DEVICES 
Two-receiver, variable-density logging system (Patent), 2:14602 
SONIC LOGGING/EQUIPMENT 
Velocity logger for logging intervals (Patent), 2:14601 
SOOT/CARCINOGENESIS 
Experimental research on clarifying carcinogeneity of shale oil 
soot, 2:14943 (PB-246835-T/SL) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ACOUSTICS 
NOISE 


SOUND WAVES/WAVE PROPAGATION 
Propagation and attenuation of sound waves as well as spectrally 
resolved Rayleigh scattering in weakly ionized plasmas, 
2:15509 
Relaxation effect on sound propagation in partially ionized 
ases, 2:15534 
so AFRICA/URANIUM RESERVES 
SA keeps up with uranium technology, 2:12440 
SOUTH DAKOTA 
Northern Great Plains Resource Program: Socio-Economic and 
Cultural Aspects Work Group report, 2:12218 (PB-243156) 
SOUTH DAKOTA/AIR QUALITY 
Northern Great Plains Resource Program: Atmospheric Aspects 
Work Group report, 2:14670 (PB-243149) 
SOUTH DAKOTA/ENERGY SOURCES 
First-year work plan for a technology assessment of western 
energy resource development. Socio-economic environmental 
studies series (final), 2:13730 (PB-252034) 
SOUTH DAKOTA/WATER RIGHTS 
Declaration of Indian rights to the natural resources in the 
Northern Great Plains, 2:12302 (PB-244845) 
SOVIET UNION 
See USSR 
SOYBEANS 
Variability for components of yield induced in soybeans by seed 
treatment with gamma radiation, fission neutrons, and 
ethylmethane sulfonate, 2:14878 
SPACE FLIGHT/RADIATION HAZARDS 
Radiation environment and hazards for a geosynchronous space 
station, 2:14886 (N-76-17180) 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/EMERGENCY PLAN 
Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. |, 2:13776 (FEA/H-76-430) 
SPACE HEATING/ENERGY CONSERVATION 
Evaluation of engine-driven heat rap systems of small 
capacities, 2:13921 (CONF-75 1119-4) 





MAR. 31, 1977 


SPACE HEATING/ENERGY CONSUMPTION 
Energy consumption, 2:13854 
SPACE LATTIC 
See CRYSTAL LATTICES 
ae POWER es nw i a yo thot 
reliminary report postoperational safety of reactor power 
system for NASA sp nab station: Vehome III. Safety analysis, 
2:13233 (AI-AEC- Memo-12917( Vol. 3)) 
SPACE PROPULSION REACTORS/DESIGN 
Nuclear thermionic power system for spacecraft, 2:13497 
SPACE PROPULSION REACTORS/FEASIBILITY STUDIES 
ware coupled TI-MPD spacecraft electric propulsion, 
1 
SPACE VEHICLES/DESIGN 
Interplanetary charged particle models (1974). NASA space 
vehicle design criteria (environment), 2:14584 (N-75-24607) 
SPACE VEHICLES/ENERGY STORAGE 
Status and future trends in space power, 2:12745 
SPACE VEHICLES/NICKEL-CADMIUM BATTERIES 
Development of nickel-alkaline batteries for aerospace 
oe secondary power. Final report, 1 Dec 1972-30 Jun 
1975, 2:13672 (AD-A-022350) 
SPACE VEHICLES/ORIENTATION 
A general approach to the shaded sun sensor modeling problem 
with an application to the Fltsatcom shaded sun sensors. Final 
rt, 2:12712 (AD-A-016529) 
SPACE VEHICLES/PROPULSION 
Nuclear energy waste: space transportation and removal 
(Nuclear waste heat source and thermionic converters for 
electric thrust space vehicles for dumping wastes in space), 
2:12557 (N-76-16173) 
SPACE VEHICLES/RADIATION EFFECTS 
Interplanetary charged particle models (1974). NASA space 
vehicle design criteria (environment), 2:14584 (N-75-24607) 
SPACECRAFT POWER SUPPLIES/ELECTRIC BATTERIES 
ATS-6 power system: hardware implementation and orbital 
performance, 2:12751 
Design of the High Energy Astronomy Observatory (HEAO) 
power subsystem, 2:12752 
Power source requirements of electric propulsion systems used 
for — stationkeeping of communication satellites, 
2:12753 
SPACECRAFT POWER SUPPLIES/FUEL CELLS 
Multi-kilowatt modularized spacecraft power processing system 
development, 2:13895 (N-75-33171) 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 
A study of short test and charge retention test methods for 
—— spacecraft cells. Final report, 2:13683 (N-75- 
) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
ATS-6 power system: hardware implementation and orbital 
performance, 2:12751 
Comparison of candidate solar array maximum power utilization 
approaches, 2:12756 
Design of the High Energy Astronomy Observatory (HEAO) 
power subsystem, 2:12752 
Electrical power subsystem for the NATO III communications 
satellite, 2:12750 
In-orbit characteristics of the communications technology 
satellite deployable solar array, 2:12748 
Power source requirements of electric propulsion systems used 
~ — stationkeeping of communication satellites, 
212753 
SAS-C solar array deployment dynamics. Technical memo, 
2:12715 (AD-A-022713) 
SEP solar array technology development, 2:12746 
Simplified minimum power dissipation approach to regulate the 
solar array output power in a satellite power subsystem, 
2:12754 
Small — station electrical power system design concepts, 
2:12755 


Status and future trends in space power, 2:12745 
Structural dynamics model for flexible solar arrays of the 
Communications Technology Satellite, 2:12718 (N-75-24034) 
Synchronous orbit performance of Hughes Aircraft Company 
solar arrays, 2:12747 
SPACECRAFT POWER SUPPLIES/SOLAR CELLS 
Multi-kilowatt modularized spacecraft power processing system 
development, 2:13895 (N-75-33171) 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Multi-kilowatt modularized spacecraft power processing system 
development, 2:13895 (N-75-33171) 
SPACERS 
Nuclear fuel assembly (Patent), 2:13378 
Nuclear fuel assembly (Patent), 2:13380 


SPENT FUELS/REPROCESSING / 


Nuclear fuel assembly (Patent), 2:13381 
Spacer for rod-shaped nuclear fuel elements (Patent), 2:13379 
SPARK IGNITION ENGINES/EXHAUST GASES 

An analytical and experimental study of the performance and 
— of a hydrogen fueled peepee & yg Final 

rt, May 1973-Jun 1974, 2:14035 (PB-250) 

e- yt tical and experimental study of the performance and 
emissions of a hydrogen fueled reciprocating engine. Final 
report, May 1973-June 1974, 2:14036 (PB- 550810) 

Effects of outboard marine engine exhaust on the aquatic 
environment, 2:14801 

Lean mixture engines testing and evaluation program. Volume 
III: —" Final report, May-Dec 1974, 2:13968 (PB- 
251767) 

Oxides of nitrogen transformation while sampling combustion 
products containing carbon monoxide, 2:14023 

SPARK IGNITION ENGINES/FUEL CONSUMPTION 

Lean mixture engines testing and evaluation program. Volume 
Ill: appendices. Final report, May-Dec 1974, 2:13968 (PB- 
251767) 

SPARK IGNITION ENGINES/HYDROGEN FUELS 

An analytical and experimental study of the performance and 
emissions of a hydrogen fueled reciprocating engine. Final 
report, May 1973-Jun 1974, 2:14035 (PB-250810) 

Analytical and experimental study of the performance and 
emissions of a hydrogen fueled ars engine. Final 
report, May 1973-June 1974, 2:14036 (PB-250810) 

SPARK IGNITION ENGINES/PERFORMANCE TESTING 

Analytical and experimental study of the performance and 

emissions of a hydrogen fueled reciprocating engine. Final 
port, May 1973-June 1974, 2:14036 (PB-250810) 
SPECTRALLY SELECTIVE SURFACES/OPTICAL 

PROPERTIES 

Solar absorptance and emittance properties of several solar 
coatings, 2:12812 

SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 

Comparison of flat plate and cylindrical parabolic focusing solar 
energy collectors for Oak Ridge (Part 2), 2:12808 
(ORNL/MIT-214) 

SPENT FUEL CASKS 

Packing containers for fuel elements in the nuclear field 

(Patent), 2:13387 
SPENT FUEL CASKS/RUPTURES 

Evaluating the loss of a LWR spent fuel or plutonium shipping 
package into the sea (Radioecological effects), 2:12575 
(BNWL-SA-5744) 

SPENT FUEL ELEMENTS 

Frequency analysis as a method of post-irradiation testing, 

2:13400 


SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Theoretical investigations of the criticality in the head end of the 
reprocessing of HTR fuel elements, 2:12493 
SPENT FUEL ELEMENTS/MECHANICAL DECLADDING 
Method and apparatus for reducing rods or tubes of a bundle to 
stubs, in particular of 2 bundle of nuclear fuel elements 
(Patent), 2:12483 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Nondestructive assay of spent fuel for determination of residual 
fissile content, 2:12625 
SPENT FUEL ELEMENTS/REMOTE HANDLING EQUIPMENT 
Equipment for handling nuclear reactor fuel assemblies (Patent), 
2:13338 
SPENT FUEL ELEMENTS/REPROCESSING 
Uranium: resources, production, and demand including other 
nuclear fuel cycle data, 2:12437 
SPENT FUEL ELEMENTS/TRANSPORT 
Storage of spent AVR spherical fuel elements in the water pond 
of the hot cells at Juelich, 2:12511 
SPENT FUEL STORAGE 
Safety considerations in the ning of the final storage of 
carbidic fuel elements of ogy AVR reactor in the Asse saline 
(Problems of criticality, radioactivity release, after-heat, 
contamination of ground water), 2:12582 
Storage of spent AVR spherical fuel elements in the water pond 
of the hot celis at Juelich, 2:12511 
The KEWA concept for fuel element reception and storage, 
2:12487 
SPENT FUELS/DISSOLUTION 
Dissolution process for ZrO,-UO,-CaO fuels (Patent), 2:12506 
Iodine treatment in fuel dissolution, 2:12492 
SPENT FUELS/PUREX PROCESS 
Experience in the processing of highly depleted LWR and FBR 
fuels in the MILLI test plant, 2:12489 
Purex process for the reprocessing of nuclear fuels with high Pu 
content and high burn-up, 2:12501 
a of irradiated nuclear fuels on a semi-industrial 
scale, 2:12502 








SPENT FUELS/REPROCESSING / 


SPENT FUELS/REPROCESSING 

BWR fuel recovery economics, 2:12967 (K-OP-207) 

Closing the nuclear fuel cycle: the impact of indecision, 2:12480 

Conversion of radioactive ferrocyanide compounds to immobile 
glasses (Patent), 2:12539 

Dissolver vessel bottom assembly (Patent, fuel reprocessing 
dissolver), 2:12499 

LWR fuel reprocessing and recycle program. Quarterly report, 
July 1-September 30, 1976 (Shear; voloxidation; dissolution; 
Purex; off-gas adsorption; MOX fuel fabrication; 
environmental impact), 2:12478 (ORNL/TM-5660) 

Nuclear reprocessing bet, 2:12495 

Reprocessing of highly depleted oxidic nuclear fuels in the 
WAK, 2:12484 

Reprocessing of fast reactor fuels in France, 2:12494 (ERDA-tr- 
206) 

Separation by solvent extraction (Separation of U, Pu, and 
fission products; patent), 2:12498 

Temperature effect on the extraction of Pa, *Zr, Nb, and 
6Ru by tributylphosphate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 

SPENT FUELS/THOREX PROCESS 
Status of the development activities for HTGR reprocessing, 
2:12488 
SPENT FUELS/TRANSPORT 
Design lead shielded casks for shipment of spent fuel from 
wer reactors to reprocessing am at Tarapur, 2:14406 
(INIS-mf-3 108/18) 

Program for the development of ‘uilineions for safe shipment of 
spent fuel from commercial liquid metal fast breeder reactors 
in the United States, 2:12510 (SAND-76-5389) 

SPENT SHALES/USES 

Process of burning fuel slate to produce energy and cement 

clinker at the same time, 2:12434 
SPOIL BANKS/STABILITY 

Elastic-plastic stability analysis of mine-waste embankments. 

Report of investigations, 2:14744 (PB-249694) 
SPORADIC E/KINETICS 

Formation mechanisms of ionospheric sporadic layer E/sub s/ on 

different latitudes (Quasihydrodynamic theory), 2:15110 
SPUTTERING/EQUIPMENT 

Apparatus for studies of matrix-isolated sputtered products, 

2:14594 
SRC PROCESS 

Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 

Laboratory evaluation of ‘precoat filtration parameters for the 
solvent refined coal process, 2:12187 

SRC PROCESS/PILOT PLANTS 

Solvent refined coal (SRC) process. Monthly report Nos. 88 

thru 90, January-March 1974, 2:12190 (PB-233288) 
SRC PROCESS/RESEARCH PROGRAMS 

Solvent refined coal (SRC) process. Monthly report Nos. 88 

thru 90, January-March 1974, 2:12190 (PB-233288) 
SR-OB REACTOR 

See SUBCRITICAL ASSEMBLIES 
ST TOKAMAK/HIGH-FREQUENCY HEATING 

Fast and slow ion-cyclotron wave generation and heating in the 
ST Tokamak, 2:15359 

STAINLESS STEEL-304/CORROSION 

Changes in the structural material of a Na coolant loop due to 

Na corrosion and material transport, 2:14194 
STAINLESS STEEL-304/CREEP 

Interrelationships between creep iife criteria for four nuclear 

structural materials, 2:13371 
STAINLESS STEEL-304/FATIGUE 

Fatigue crack rates of structural alloys at four Kelvin, 
2:14093 (AD/A-012365) 

STAINLESS STEEL-304/INTERGRANULAR CORROSION 

Grain boundary penetration kinetics of nitrided type 304L 
stainless steel, 2:14198 

STAINLESS STEEL-304/STRESS CORRGSION 

Corrosion problems in light water reactors, 2:13011 

STAINLESS STEEL-304/SURFACE CLEANING 

Methane growth in tritium gas exposed to stainless steel, 

2:14336 (UCRL-78162) 
STAINLESS STEEL-304L/ANNEALING 

Heat effects upon annealing plastically deformed 304L stainless 

steel, 2:14084 
STAINLESS STEEL-310/FATIGUE 

Fatigue crack growth rates of structural alloys at four Kelvin, 
2:14093 (AD/A-012365) 

STAINLESS STEEL-310/THERMAL CONDUCTIVITY 

Magnetothermal conductivity, 2:14091 (AD/A-012365) 
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STAINLESS STEEL-316/CHEMICAL COMPOSITION 
Stainless steel capable of withstanding neutron irradiation 
(Patent; mechanical structures in fast neutron reactors), 
2:14054 
STAINLESS STEEL-316/CREEP 
Interrelationships between = life criteria for four nuclear 
structural materials, 2:1337 
STAINLESS STEEL-316/FATIGUE 
Fatigue crack growth rates of structural alloys at four Kelvin, 
2:14093 (AD/A-012365) 
STAINLESS STEEL-316/FUEL-CLADDING INTERACTIONS 
Role of cesium — on the development of fuel-cladding 
reactions, 2:12472 
STAINLESS STEEL-316/IODINATION 
The role of iodine in the development of the reaction between 
the fuel and its cladding in stainless steel (type 316) in 
reactors, 2:13393 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
High-temperature strength of cladding and structural materials 
or fuel elements under neutron bombardment, 2:14200 
(AED-Conf-75-657-001 ) 
Radiation-induced solute segregation in a low swelling 316 
stainless steel, 2:14224 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-3 10 
STAINLESS STEEL-316 
STAINLESS STEELS/CHEMICAL REACTIONS 
Transport and deposition of metals in sodium-stainless steel 
systems. IV. Deposition of corrosion products, (Mn, Zn and 
Sb), in stainless steel capsules under a large temperature 
radient, 2:14169 
STAINLESS STEELS/CORROSION 
Corrosion of stainless steel (a bibliography with abstracts). 
Report for 1964-Nov 1975 (225 abstracts), 2:14191 
(NTIS/PS-76/01 14) 
STAINLESS STEELS/DEPOSITS 
Transport and deposition of metals in sodium-stainless steel 
systems. II. Deposition of cesium in stainless steel capsules 
under a large temperature gradient, 2:13197 
STAINLESS STEELS/EROSION 
A mechanistic model for prediction of ductile erosion. Final 
report, 1 Jan 1973-31 Dec 1974, 2:14187 (AD-A- 
013833/9ST) 
STAINLESS STEELS/HEAT TREATMENTS 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
STAINLESS STEELS/HOT WORKING 
Boron-containing steel having superior hot workability for use in 
the nuclear reactors (Patent), 2:14107 
STAINLESS STEELS/MAGNETIC PROPERTIES 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Research and development of steel and alloy tubes and pipe for 
nuclear services, 2:13342 
Strucutral materials for cryogenic applications, 2:14096 (AD/A- 
012365) 
STAINLESS STEELS/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
STAINLESS STEELS/SPECIFIC HEAT 
Low-temperature thermal expansion and specific heat properties 
of structural materials, 2:14124 (AD/A-012365) 
STANDARDS 
See also SAFETY STANDARDS 
STANDARDS/LEGAL ASPECTS 
Bases for standards and regulations, 2:14899 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STAR CLUSTERS/INFRARED RADIATION 
Review of Orion A and Orion B, 2:15049 
STAR EVOLUTION 
Galactic gamma-ray observations and galactic structure, 2:15033 
(N-76-12933) 
Plasma on earth and in space (English translation of Russian 
book), 2:15128 (N-75-29895) 
STAR EVOLUTION/COMPUTER CODES 
Computer simulation of plasma and n-body problems. Annual 
report, Jun 1974-May 1975, 2:14985 (N-75-29894) 
STAR EVOLUTION/MASS TRANSFER 
Interstellar isotopic ratios, stellar mass losses and galactic 
evolution, 2:1504 
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STARS 
See also BINARY STARS 
CEPHEIDS 
MAIN SEQUENCE STARS 
NEUTRON STARS 
SUN 
SUPERNOVAE 
STARS/INFRARED SPECTRA 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
STARS/ULTRAVIOLET SPECTRA 
A table of semiempirical gf values. Part 1. Wavelengths: 5.2682 
nm to 272.3380 nm, 2:14980 (N-75-24599) 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
STARS/VISIBLE SPECTRA 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
STEAM/CHEMICAL REACTIONS 
Sulfur problems in the direct catalytic production of methane 
from coal-steam reactions (14 Refs.; catalysts consisting of 
alkate carbonate and Ni methanation catalyst), 2:12178 
STEAM/REACTIVITY WORTHS 
Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-52) 
STEAM/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of steam and water adapted for the 
IBM 360/195 computer (Programs STEAM67 and ASTEM for 
interpolation of data points), 2:14359 (DPSPU-76-11-3) 
STEAM CONDENSERS 
Waste-heat utilization system for the waste steam of a gas 
turbine (Patent; HTGR), 2:13075 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Selection of optimal geometry of evaporation channels according 
to maximum circulation characteristics, 2:13364 
Steam generator comprising a buffer zone for counter-current 
preheater (Patent), 2:13337 
Steam generator for pressurized-water reactors with the 
pressurized water flowing through a straight nest of boiler 
tubes, and a partial flow preheater (Patent), 2:13032 
STEAM GENERATORS/CORROSION 
Denting of Inconel 600 steam generator tubes in pressurized 
water reactors, 2:13017 (BNL-NUREG-21914) 
STEAM GENERATORS/DEFORMATION 
Denting of Inconel 600 steam generator tubes in pressurized 
water reactors, 2:13017 (BNL-NUREG-21914) 
STEAM GENERATORS/DESIGN 
Schemes of sodium-water steam generators, 2:13229 
Trepaud steam generator (PWR), 2:13062 
Vapor generator (Patent), 2:12902 
STEAM GENERATORS/HEAT TRANSFER 
Two-step explicit procedure formulation for fast decompression 
of two-phase water/steam mixture (LMFBR), 2:13154 (ANL- 
CT-76-46) 
STEAM GENERATORS/INSPECTION 
Apparatus for inspecting the tubes of steam generators (Patent), 
2:13334 
STEAM GENERATORS/LEAKS 
Evaluation of the ASB sodium-water tests, stage I with the 
programmes POOL, version G, and PARA 3, 2:13603 
STEAM GENERATORS/MATHEMATICAL MODELS 
TRANELO steam generator code description (PWR), 2:13024 
(WCAP-8859) 
STEAM GENERATORS/PERFORMANCE 
Experience of research, design, capacity, and operation with 
forced flow steam generators (PWR), 2:13041 
Operational experience with KWU U-tube steam generators and 
the influence of the design on the operational behaviour, 
2:13047 
STEAM GENERATORS/TWO-PHASE FLOW 
Two-step explicit procedure formulation for fast decompression 
of two-phase water/steam mixture (LMFBR), 2:13154 (ANL- 
CT-76-46) 
STEAM GENERATORS/WATER CHEMISTRY 
Denting of Inconel 600 steam generator tubes in pressurized 
water reactors, 2:13017 (BNL-NUREG-21914) 
STEAM LINES/HEAT TRANSFER 
Changes in the heat insulation behaviour of a superheated steam 
line by uneven circumferential pressure distribution (HTGR 
type reactors), 2:13099 


STEELS/FRACTURE PROPERTIES / 


STEAM LINES/VALVES 
Design and performance of General Electric boiling water 
reactor main steam line isolation valves, 2:13506 (APED- 
5750A) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS/SAFETY ENGINEERING 
Element for the reduction of the effects of a leak in the main- 
steam pipe of a nuclear reactor (Patent), 2:13345 
STEAM SYSTEMS/TRAPS 
Steam trap and air vent for thermal and atomic power plants, 
2:13344 
STEAM SYSTEMS/VALVES 
Element for the reduction of the effects of a leak in the main- 
steam pipe of a nuclear reactor (Patent), 2:13345 
STEAM TURBINES/DESIGN 
Some aspects of the design of saturated-steam turbines for 
nuclear power stations, 2:13365 
STEAM TURBINES/FUEL ECONOMY 
Efficient low-power operation of steam turbine marine power 
plants. Final report, 2:13976 (PB-249011) 
STEAM TURBINES/HEAT EXCHANGERS 
Selection of temperature heads in regenerative heat exchangers 
of turbine installations of nuclear power plants, 2:13363 
STEAM TURBINES/VALVES 
Sealing device for shafts (Patent), 2:12985 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Brittle fracture safety of reactor pressure vessel materials, 
2:14108 . 
STEEL-ASTM-A533-B/FABRICATION 
Use of the steel 20 MnMoNi 55 in the primary loop of the 
LWR-t reactors, 2:14056 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Brittle fracture safety of reactor pressure vessel materials, 
2:14108 
Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 
Test of 6-in.-thick pressure vessels. Series 3: intermediate test 
vessel V-7, 2:12970 (ORNL/NUREG-1 ) 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Electron microscope investigations of the embrittlement of 
pressure vessel steels by neutron irradiation, 2:14211 
STEEL-ASTM-A533-B/STRESS CORROSION 
Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 
STEEL-DIN-1-4970/PHYSICAL RADIATION EFFECTS 
High-temperature strength of cladding and structural materials 
for fuel elements under neutron bombardment, 2:14200 
(AED-Conf-75-657-001 ) 
STEEL-DIN-1-4981/CORROSION 
Materials testing and development, corrosion tests and coolant 
analyses (LMFBR), 2:13172 (KFK-1275/3) 
STEEL-DIN-1-4981/CREEP 
Studies on the in-pile creep of material No. 1.4981 in the 
temperature range between 350 and 700°C, 2:14210 
STEEL-DIN-1-4981/PHYSICAL RADIATION EFFECTS 
High-temperature strength of cladding and structural materials 
for fuel elements under neutron bombardment, 2:14200 
(AED-Conf-75-657-001 ) 
Studies on the in-pile creep of material No. 1.4981 in the 
temperature range between 350 and 700°C, 2:14210 
STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/CHARPY TEST 
A survey of tests for protection against non-ductile failure, 
2:14101 (INIS-mf-3 108/42) 
STEELS/CHEMICAL ANALYSIS 
Chemical analysis of steel (a bibliography with abstracts). 
Report for 1964-Apr 1976, 2:14289 (NTIS/PS-76/0415) 
STEELS/CORROSION PROTECTION 
Cadmium coatings containing dispersed nickel particles for the 
protection of high strength steels against corrosion, 2:14190 
(N-75-20546) 
STEELS/FATIGUE 
Positron lifetime measurements as a non-destructive technique 
to monitor fatigue damage. Technical progress report, 2:14062 
(COO-2128-12) 
STEELS/FRACTURE PROPERTIES 
A survey of tests for or against non-ductile failure, 
2:14101 (INIS-mf-3 108/42) 





STEELS/FRACTURE PROPERTIES / 


Crack expansion COD/COS for the assessment of the danger of 
cracking in 22 Ni Mo Cr 3 7 structural components, 2:14109 
Fracture-safe design : the critical material properties, 2:14102 
(INIS-mf-3 108/49) 
STEELS/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
STEELS/PHYSICAL RADIATION EFFECTS 
Electron microscope investigations of the embrittlement of 
pressure vessel steels by neutron irradiation, 2:14211 
Empirical dependence of OX 16H15M3B steel swelling on the 
temperature and irradiation dose, 2:13404 
STEELS/WELDING 
Ship steel weldments for low temperature service, 2:14174 
STEELS/YIELD STRENGTH 
a dynamic yield point in multimaterial impact, 
141 
STEK REACTOR/NEUTRON SPECTRA 
Comparison of SAND-II and RFSP-JUEL spectrum unfolding 
codes for several neutron spectra of the STEK facility, 
2:13473 (RCN-245) 
STELLAR ATMOSPHERES/INFRARED SPECTRA 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
STELLAR ATMOSPHERES/OPACITY 
Treatment of atomic and molecular line blanketing by opacity 
sampling, 2:14984 (N-75-27978) 
STELLAR ATMOSPHERES/ULTRAVIOLET SPECTRA 
A table of semiempirical gf values. Part 1. Wavelengths: 5.2682 
nm to 272.3380 nm, 2:14980 (N-75-24599) 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
STELLAR ATMOSPHERES/VISIBLE SPECTRA 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
STELLARATORS 
See also CLEO STELLARATOR 
PROTO-CLEO STELLARATORS 
URAGAN STELLARATOR 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Resonant effects in a stellarator with a longitudinal current in 
the plasma, 2:15376 
STELLITE/CORROSION 
Materials testing and development, corrosion tests and coolant 
analyses (LMFBR), 2:13172 (KFK-1275/3) 
STEM (PLANT) 
See PLANT STEMS 
STF REACTOR/SIMULATION 
STF simulation with PARKA and application to diagnostic 
instrumentation evaluation, 2:13470 (LA-UR-76-2067) 
STIRLING ENGINES/DESIGN 
Self-starting, intrinsically controlled Stirling engine, 2:13982 
STIRLING ENGINES/EFFICIENCY 
Philips Stirling engine: a study of its efficiency as a function of 
operating temperatures and working fluids, 2:13981 
STIRLING ENGINES/PERFORMANCE 
Stirling engine: engineering considerations in view of future 
needs, 2:13980 
STIRLING ENGINES/REVIEWS 
Stirling cycle engines, 2:13979 
Stirling engine: engineering considerations in view of future 
needs, 2:13980 
STIRLING ENGINES/THERMODYNAMICS 
Exploratory study of the Rainbow variant Stirling cycle engine, 
2:13983 
STOPPING POWER/TABLES 
Stopping power and range tables for heavy ions. Fundamental 
data on radiation physics. 2, 2:15288 (N-75-21094) 
STORAGE RINGS 
See also ESCAR 
ISABELLE STORAGE RINGS 
STORAGE RINGS/OPERATION 
Long term strategy for construction and operation of high 
energy physics facilities, 2:14529 (ERDA-76-17) 
STi ORAGE R GS/PLANNING 
Long term strategy for construction and operation of high 
energy physics facilities, 2:14529 (ERDA-76-17) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS/ENVIRONMENTAL EFFECTS 
Storm runoff handling for industrial installations, 2:14798 
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STRATIFIED CHARGE ENGINES/EXHAUST GASES 
Engine performance test of the Honda CVCC. Interim report, 
2:13966 (PB-246157) 
Low emissions combustion engines for motor vehicles, 2:13969 
STRATIFIED CHARGE ENGINES/FUEL CONSUMPTION 
Engine performance test of the Honda CVCC. Interim report, 
713966 (PB-246157) 
STRATIFIED CHARGE ENGINES/REVIEWS 
Stratified charge engines. Final report, Oct-Dec 1974, 2:13967 
(PB-251479) 
STRATOSPHERE/AIR POLLUTION . 
Economic and social measures of biologic and climatic change. 
CIAP mon —_ 6. Final report, 2:14692 (PB-247727) 
STRATOSPHERE/CONTAMINATION 


aa concentrations of CCI,F in 1974, 2:14726 
STREAMS 


See also RIVERS 
STREAMS/THERMAL POLLUTION 
Thermal response of heated streams: solution by the implicit 
method, 2:14816 (PB-247382) 
STREAMS/WATER RIGHTS 
Declaration of Indian rights to the natural resources in the 
Northern Great Plains, 2:12302 (PB-244845) 
STRING MODELS/CHARM PARTICLES 
psi spectroscopy of a charm string, 2:15191 
STRONTIUM/RECOVERY 
Pu processing; fractionization; encapsulation; wastes; uptake; 
hydrology; public protection, 2:12476 (ARH-ST-139) 
STRONTIUM 82/ISOTOPE PRODUCTION 
*2Sr-"Rb radioisotope generator (Patent), 2:14341 
Chemical isolation of “Sr from proton-irradiated Mo targets 
(Patent), 2:14343 
STRONTIUM 82/SEPARATION PROCESSES 
Chemical isolation of **Sr from proton-irradiated Mo targets 
(Patent), 2:14343 
STRONTIUM 88 TARGET/TRITON REACTIONS 
**Sr(t,p)*Sr reaction at 20 MeV and the systematics of pairing 
excitations near N = 50, 2:15253 
STRONTIUM 89/RADIOCHEMICAL ANALYSIS 
Measurement of strontium-89 and strontium-90 in environmental 
waters. A tentative reference method, 2:14805 (PB-251312) 
STRONTIUM 90/ENERGY LEVELS 
*8Sr(t,p)®Sr reaction at 20 MeV and the systematics of pairing 
excitations near N = 50 (J, mr), 2:15253 
STRONTIUM 90/ION EXCHANGE 
Decontamination of Savannah River Plant waste supernate 
(Removal of Cs-137, Sr-90, and Pu from waste supernate), 
2:12527 (DP-1436) 
STRONTIUM 90/RADIATION MONITORING 
Strontium-90 in a tropical rain forest: 12th-yr validation of a 32- 
yt prediction, 2:14767 
STRONTIUM 90/RADIOCHEMICAL ANALYSIS 
Measurement of strontium-89 and strontium-90 in environmental 
waters. A tentative reference method, 2:14805 (PB-251312) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Comparison of '*’Cs concentrations measured after in situ 
absorption with those determined by bulk water analyses or 
calculated from “Sr analyses, 2:14785 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division for August 1976 (WESF- 
encapsulated ®SrF,), 2:12654 (BNWL-1845-27) 
STRONTIUM FLUORIDES/MACHINING 
Machinability studies of infrared window materials and metals, 
2:14053 (Y/DA-6749) 
STRONTIUM IONS/COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
STRONTIUM IONS/ION-ION COLLISIONS 
Excitation of strongly forbidden levels by thermal-velocity 
charge exchange collisions, 2:15149 (AD-A-022759) 
STRONTIUM ISOTOPES/ISOTOPE RATIO 
Oregon State University solid-source mass spectrometer: a new 
instrument for research and instruction. Part I: description and 
system evaluation, 2:14591 (PB-247387) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 


DS 
See FASTENERS 
STYRENE/CHEMICAL RADIATION EFFECTS 
Reaction kinetics of the radiation-induced grafting of styrene on 
lyethylene film. Technical report, 2:14324 (AD-A-018335) 
STYRENE POLYMERS 
See POLYSTYRENE 
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SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
Western coal use in industrial boilers, 2:12292 
SUBBITUMINOUS COAL/COMBUSTION 
Western coal use in industrial boilers, 2:12292 
SUBCRITICAL ASSEMBLIES/DATA ACQUISITION SYSTEMS 
Coupling SUAK to CALAS. On-line data transfer and reduction, 
2:13468 (KFK-1750) 
SUDDEN IONOSPHERIC DISTURBANCE 
Effective loss factor in the D-region of the ionosphere during 
sudden ionospheric perturbations, 2:15108 (JPRS-65365) 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 375. Part I (prompt reports). 
Data for October 1975-September 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:15017 (PB-247137-375-1/SL) 
SULFATES/BIOLOGICAL EFFECTS 
Sulfates and the environment: a review. Technical report, 
2:14694 (PB-248122) 
SULFATES/CHEMICAL ANALYSIS 
Sulfur dioxide interferences in the measurement of ambient 
particulate sulfates. Final report on Volume 1, 2:14699 (PB- 
249620) 
SULFATES/ENVIRONMENTAL EFFECTS 
Sulfates and the environment: a review. Technical report, 
2:14694 (PB-248122) 
SULFATES/SAMPLING 
Sulfur dioxide interferences in the measurement of ambient 
particulate sulfates. Final report on Volume 1, 2:14699 (PB- 
249620) 
SULFIDES/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
SULFIDES/ECOLOGICAL CONCENTRATION 
Vertical distribution of sulfur species on benthic algal mats, 
2:14781 
SULFIDES/LATTICE VIBRATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603 ) 
SULFIDES/LIGHT SCATTERING 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603) 
SULFIDES/PHASE TRANSFORMATIONS 
Soft mode systems: SbSI and rare earth pentaphosphates, 
2:15307 (SAND-76-5603 ) 
SULFIDES/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR/ECOLOGICAL CONCENTRATION 
Vertical distribution of sulfur species on benthic algal mats, 
2:14781 
SULFUR/RECOVERY 
Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 
SULFUR/REMOVAL 
Evaluation of pollution control in fossil fuel conversion 
processes. Coal treatment: Section 1. Meyers process. Final 
report, 2:12191 (PB-246311) 
Hydrodesulfurization of liquid hydrocarbon utilizing a suspended 
catalyst particle of less than 10 microns (Patent), 2:12327 
Low-sulfur coal obtained by chemical desulfurization followed 
by liquefaction (6 refs.), 2:12159 
Low temperature processes for coal desulfurization, 2:12157 
(LBL-5216) 
Process for gasifying carbonaceous solids and removing toxic 
constituents from aqueous effluents (Patent), 2:12181 
Process for producing a sulfur free combustible gas (Patent; 4 
claims; | drawing), 2:12182 
SULFUR DIOXIDE/AIR POLLUTION MONITORS 
Remote measurements of sulfur dioxide emitted from stationary 
sources, 2:14721 
SULFUR DIOXIDE/BIOLOGICAL INDICATORS 
Animal indicators of air pollution, 2:14720 
SULFUR DIOXIDE/CONTROL 
A method for evaluating SO, abatement strategies. Final report, 
Feb-Dec 1974, 2:12204 (PB-246669) 
SO, control processes for non-ferrous smelters. Final report, Jun 
1974-Jun 1975, 2:14706 (PB-251409) 
Sulfates and the environment: a review. Technical report, 
2:14694 (PB-248122) 
SULFUR DIOXIDE/DIFFUSION 
Dispersion from tall stacks. Final report, 2:14710 (PB-251989) 


SULFUR FLUORIDES/ELECTRON ATTACHMENT / 


SULFUR DIOXIDE/MONITORING 

Air conservation. Volume 8, number 2, 1974, 2:14716 (TT-74- 
54053/2) 

Atmospheric pollution. Part |. Smoke and sulfur dioxide. Part 2. 
Precipitation measurements using storage gages. Monthly 
bulletin, Nov 1973, 2:14660 (N-76-10583) 

Atmospheric pollution. part 1. Smoke and sulfur dioxide. part 2. 
Precipitation measurements using storage gages. Monthly 
bulletin, Dec 1973, 2:14661 (N-76-10584) 

Comprehensive analysis of time-concentration relationships and 
validation of a single-source dispersion model. Final report, 
2:14703 (PB-250814) 

Data requirements for NO/sub x/ emission monitoring from 
fossil-fuel fired steam generators, 2:14725 

Diffusion-model calculations of long-term and short-term 
ground-level SO, concentrations in Allegheny County, 
Pennsylvania. Final report, 2:14676 (PB-245262) 

Dispersion from tall stacks. Final report, 2:14710 (PB-251989) 

Impact of energy shortage on ambient sulfur dioxide and 
particulate levels in metropolitan Boston AQCR. Final report, 
2:14687 (PB-246592) 

Implementation plan review for Washington as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:14677 (PB-245308) 

Model validation and time-concentration analysis of three power 
plants. Final report, 2:14702 (PB-250685) 

Modeling and analysis of selected SO, point sources in 
Wisconsin. Part I. Final report, 2:14671 (PB-244739) 

Summary report on modeling analysis of selected power plants 
in 128 AQCR for evaluation of impact on ambient SO, 
concentrations. Volume I. Final report, 2:14682 (PB-246081) 

Summary report on modeling analysis of selected power plants 
in 128 AQCRS for evaluation of impact on ambient SO, 
concentrations. Volume II. Final report, 2:14683 (PB-246082) 

SULFUR DIOXIDE/OXIDATION 

Chemical characterization of aerosol species produced in 

heterogeneous gas-particle reactions, 2:14658 (LBL-5215) 
SULFUR DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 

Remote measurements of sulfur dioxide emitted from stationary 

sources, 2:14721 
SULFUR DIOXIDE/REMOVAL 

Lime/limestone scrubbing for SO, and particulate removal in a 
marble bed scrubber. Final report | Jul 71-21 Dec 1972, 
2:12927 (PB-246114) 

Report on sulfur oxide control technology, 2:12203 (PB- 
246667) 

So, reduction in non-utility combustion sources: technical and 
economic comparison of alternatives. Final task report, May 
1974-Sep 1975, 2:12155 (PB-248051) 

Survey of flue gas desulfurization systems, Paddy's Run Station, 
Louisville Gas and Electric. Final report, 2:12201 (PB- 
246136) 

Survey of flue gas desulfurization systems: Phillips Power 
Station, Duquesne Light Co. Final report, Aug 1974-Jul 1975, 
2:12929 (PB-246285) 

Survey of flue gas desulfurization systems: Hawthorn Station, 
Kansas City Power and Light Co. Final report, 2:12202 (PB- 
246629) 

Survey of flue gas desulfurization systems: Lawrence Power 
Station, Kansas Power and Light Co. Final report, Aug 1974- 
Sep 1975, 2:12205 (PB-246849) 

Survey of flue gas desulfurization systems: Dickerson Station, 
Potomac Electric Power Co. Final report, Feb-Aug 1975, 
2:12206 (PB-246850) 

Survey of flue gas desulfurization systems: Will County Station, 
Commonwealth Edison Co. Final report, Jun 1974-Sep 1975, 
2:12207 (PB-246851) 

Survey of flue gas desulfurization systems: Reid Gardner Station, 
Nevada Power Co. Final report, Oct 1974-Sep 1975, 2:12208 
(PB-246852) 

Survey of flue gas desulfurization systems: Mohave Station, 
Southern California Edison Company. Final report, Jul 1974- 
Sep 1975, 2:12209 (PB-246929) 

Survey of flue gas desulfurization systems: Eddystone Station, 
Philadelphia Electric Company. Final report, 2:12210 (PB- 
247085) 

SULFUR DIOXIDE/SPECTRA 

Compilation of stratospheric trace gas spectral parameters. Final 

report, | Dec 1974-30 Nov 1975, 2:14652 (AD-A-025490) 
SULFUR DIOXIDE/WASHOUT 

Model for rain composition and the washout of sulfur dioxide, 
2:14654 (BNL-21794) 

SULFUR FLUORIDES/ATOM-MOLECULE COLLISIONS 

Product magnetic deflection slotted disk velocity analysis 
molecular beams kinetics: Lit+SnCl,, PCls, and SF,, 2:15165 





SULFUR FLUORIDES/ELECTRON ATTACHMENT / 


SULFUR FLUORIDES/ELECTRON ATTACHMENT 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
a calculations for many configurations of U I, 
SULFUR FLUORIDES/ELECTRONIC STRUCTURE 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
SULFUR FLUORIDES/ENERGY LEVELS 
=e calculations for many configurations of U I, 
715145 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS/ION-ATOM COLLISIONS 
Charge dependence of K x-ray production in nearly symmetric 
collisions of highly ionized S and Cl ions in gases, 2:15159 
SULFUR OXIDES/BIOLOGICAL EFFECTS 
Effects of sulfur oxides on the lung: an analytic base. Part I. 
Final report, 2:14938 (PB-246258) 
SULFUR OXIDES/CONTROL 
Assessment of the degree of flexibility in fuel distribution 
patterns. Final report, 2:14708 (PB-251675) 
SULFUR OXIDES/WASTE DISPOSAL 
Sulfur oxide throwaway sludge evaluation panel (SOTSEP). 
Volume I. Executive summary. Final report, 2:12922 (PB- 
242618) 
SUN 
See also SOLAR ATMOSPHERE 
SUN/ELECTROMAGNETIC FIELDS 
Research in space physics at the University of lowa. Annual 
report, 1975, 2:15076 (N-76-14985) 
SUN/INFRARED SPECTRA 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
SUN/MAGNETIC FIELDS 
Cooperative studies of chromospheric structure and magnetic 
fields. Final report 1 Oct 1972-30 Jun 1975, 2:15005 (AD-A- 
020553) 
Solar atmosphere and the structure of active regions. 
Semiannual report, | Jan-30 Jun 1975, 2:15013 (N-75-30987) 
SUN/ULTRAVIOLET SPECTRA 
A table of semiempirical gf values. Part 1. Wavelengths: 5.2682 
nm to 272.3380 nm, 2:14980 (N-75-24599) 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
An atlas of the solar ultraviolet spectrum between 2226 and 
2992 angstroms, 2:15004 (AD-A-019817) 
Final S020 skylab experiment report, 2:15012 (N-75-30986) 
Ultraviolet and visible solar flux measurements on board 
Concorde. Final report, 2:15019 (PB-247619) 
SUN/VISIBLE SPECTRA 
A table of semiempirical gf values. Part 2. Wavelengths: 
272.3395 nm to 599.3892 nm, 2:14981 (N-75-24600) 
A table of semiempirical gf values. Part 3. Wavelengths: 
599.4004 nm to 9997.2746 nm, 2:14982 (N-75-24601) 
Ultraviolet and visible solar flux measurements on board 
Concorde. Final report, 2:15019 (PB-247619) 
SUN SHADES/DESIGN 
A general approach to the shaded sun sensor modeling problem 
with an application to the Fltsatcom shaded sun sensors. Final 
report, 2:12712 (AD-A-016529) 
SUNSPOTS 
Cooperative studies of chromospheric structure and magnetic 
fields. Final report 1 Oct 1972-30 Jun 1975, 2:15005 (AD-A- 
020553) 
SUNSPOTS/MAGNETIC FIELDS 
Calculations for interpretation of solar vector magnetograph 
data. Final report, Oct 1970-May 1975, 2:15011 (N-75- 
29986) 
SUPER PHENIX REACTOR 
The fast breeder power station at Creys-Malville (Super-Phenix), 


2:13211 
SUPER PHENIX REACTOR/REACTOR PROTECTION 
SYSTEMS 
The main options of the Creys-Malville power station with 
respect to safety, 2:13632 
SUPERCONDU IG CABLES/NEUTRON REACTIONS 
DT fusion neutron irradiation of LLL superconductor wire at 
4.2°K, 2:14202 (UCID-17294) 
SUPERCONDUCTING CAVITY RESONATORS/DESIGN 
Eccentric superconducting rf cavity separator structure (Patent), 
2:14546 
SUPERCONDUCTING COILS/AC LOSSES 
Influence of a dc component on the ac losses of filamentary 
superconductors and superconducting coils, 2:15329 
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SUPERCONDUCTING COMPOSITES/ELASTICITY 
Low-temperature elastic constants of a superconducting coil 
composite, 2:14252 (AD/A-012365) 
SUPERCONDUCTING COMPOSITES/RESEARCH PROGRAMS 
Research in support of superconducting machinery-III. Semi- 
annual technical YP on materials, | September 1974-1 
March 1975, 2:14122 (AD/A-012365) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey 
issued quarterly, April-June 1976. Issue No. 76-02, 2:14389 
(NP-21190) 
SUPERCONDUCTING DEVICES/MATERIALS 
Materials research in support of superconducting machinery. 
Semi-annual report Apr-Sep 1975, 2:14048 (PB-249041 ) 
SUPERCONDUCTING DEVICES/RESEARCH PROGRAMS 
Research in support of superconducting machinery-IIl. Semi- 
annual technical reports on materials, | September 1974-1 
March 1975, 2:14122 (AD/A-012365) 
SUPERCONDUCTING FILMS/CRITICAL CURRENT 
Long superconducting film in resistive state subjected to a low- 
intensity microwave field, 2:15318 
SUPERCONDUCTING FILMS/CRITICAL FIELD 
Critical magnetic fields in type-I superconducting films 
(Ginzburg-Landau theory), 2:15330 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/PHONONS 
Quasiparticle recombination and 24-phonon-trapping in 
superconducting tunneling junctions, 2:15321 
SUPERCONDUCTING MAGNETS/CRITICAL CURRENT 
Performance of multifilamentary Nb;Sn under mechanical load, 
2:14392 (ORNL/TM-5653) 
SUPERCONDUCTING MAGNETS/DESIGN 
ESCAR mid-term report, 2:14554 (LBL-4818) 
Technology of producing reliable superconducting dipoles at 
Fermilab, 2:14545 (CONF-760829-26) 
SUPERCONDUCTING MAGNETS/FEASIBILITY STUDIES 
Superconducting toroidal magnets for fusion feasibility 
experiments and power reactors, 2:15586 
SUPERCONDUCTING MAGNETS/QUENCHING 
Measurements of magnet quench levels induced by proton beam 
spray, 2:14544 (CONF-760829-25) 
Quench development in magnets made with multifilamentary 
NbTi cable, 2:14543 (CONF-760829-24) 
SUPERCONDUCTING MAGNETS/SUPERCONDUCTING 
WIRES 
Results of the Fermilab wire production program, 2:14542 
(CONF-760829-23) 
SUPERCONDUCTING WIRES/AC LOSSES 
Experimental hysteretic loss for a series of superconducting 
filamentary NbTi wires and a field dependent critical state 
model. Final technical report 2 Oct 1972-31 Dec 1974, 
2:15327 (AD-A-018128) 
SUPERCONDUCTING WIRES/FABRICATION 
Results of the Fermilab wire production program, 2:14542 
(CONF-760829-23) 
SUPERCONDUCTING WIRES/HYSTERESIS 
Experimental hysteretic loss for a series of superconducting 
ilamentary NbTi wires and a field dependent critical state 
model. Final technical report 2 Oct 1972-31 Dec 1974, 
2:15327 (AD-A-018128) 
SUPERCONDUCTING WIRES/MAGNETIZATION 
Experimental hysteretic loss for a series of superconducting 
filamentary NbTi wires and a field dependent critical state 
model. Final technical report 2 Oct 1972-31 Dec 1974, 
2:15327 (AD-A-018128) 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Superconductivity: a changing R and D scene in Germany, 
2:15313 (AD-A-025445) 
SUPERCONDUCTORS 
See also TYPE-1 SUPERCONDUCTORS 
TYPE-I1 SUPERCONDUCTORS 
SUPERCONDUCTORS/AC LOSSES 
Influence of a dc component on the ac losses of filamentary 
superconductors and superconducting coils, 2:15329 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey 
issued quarterly, April-June 1976. Issue No. 76-02, 2:14389 
(NP-21190) 
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SUPERCONDUCTORS/CRITICAL CURRENT 
Performance of multifilamentary Nb,Sn under mechanical load, 
2:14392 (ORNL/TM-5653) 
SUPERCONDUCTORS/ELECTRICAL PROPERTIES 
Acoustoelectric and thermoelectric phenomena in 
superconductors, 2:15322 
SUPERCONDUCTORS/HOLES 
Electron-hole superconductor in electromagnetic fields, 2:15317 
SUPERCONDUCTORS/INSTABILITY 
ag omeage | and Peierls instability in coupled linear chain 
systems, 2:15324 
SUPERCONDUCTORS/ION IMPLANTATION 
lon implantation in superconductors, 2:14536 
SUPERCONDUCTORS /PAIRING INTERACTIONS 
Electron-hoie superconductor in electromagnetic fields, 2:15317 
SUPERCONDUCTORS/PERFORMANCE TESTING 
Performance of multifilamentary Nb,;Sn under mechanical load, 
2:14392 (ORNL/TM-5653) 
SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Effects, of impurities on the nonuniform state in layered 
superconductors, 2:15315 
SUPERCONDUCTORS/PHYSICAL RADIATION EFFECTS 
Ion implantation in superconductors, 2:14536 
SUPERCONDUCTORS/RESEARCH PROGRAMS 
Research in support of superconducting machinery-IIl. Semi- 
annual technical reports on materials, | September 1974-1 
March 1975, 2:14122 (AD/A-012365) 
SUPERCONDUCTORS/THERMODYNAMIC PROPERTIES 
Relaxation in superconductors, 2:15319 
SUPERCONDUCTORS/THERMOELECTRIC PROPERTIES 
Acoustoelectric and thermoelectric phenomena in 
superconductors, 2:15322 
Thermoelectric effects in superconductors and 
thermomechanical circulatory effect in superfluids, 2:15323 
SUPERCONDUCTORS/THERMOELECTRICITY 
Thermoelectrostatic effects in superconductors, 2:14164 
SUPERCONDUCTORS/TRANSIENTS 
Phenomenological approach to nonlinear transient phenomena 
in superconductors, 2:15316 
SUPERCRITICAL FLOW 
, See TURBULENT FLOW 
SUPERFLUIDITY/RESEARCH PROGRAMS 
Research investigation directed toward extending the useful 
range of the electromagnetic spectrum. Progress report No. 
25, 1 Jul 1974-30 Jun 1975, 2:15129 (AD-A-016105) 
SUPERFLUIDITY/THERMOELECTRIC PROPERTIES 
Thermoelectric effects in superconductors and 
thermomechanical circulatory effect in superfluids, 2:15323 
SUPERGIANT STARS/EMISSION SPECTRA 
Copernicus observations of Betelgeuse and Antares, 2:14979 (N- 
75-24598) 
SUPERHEATERS 
Improvements in crossed-flow surface thermal exchanges using 
the vaporization heat of a heating fluid (PWR and BWR; 
patent), 2:12978 
Improvements in steam-cycle thermal power-stations (Patent), 
2:13026 
SUPERNOVAE/SHOCK WAVES 
The structure of supernova shock waves, 2:14989 
SUPERSONIC TRANSPORT/ENVIRONMENTAL EFFECTS 
Economic and social measures of biologic and climatic change. 
CIAP monograph 6. Final report, 2:14692 (PB-247727) 
Environmental impact of stratospheric flight: biological and 
climatic effect of aircraft emissions in the stratosphere, 
2:14674 (PB-245141) 


Impacts of climatic change on the biosphere CIAP monograph 5. 


II. Climatic effects. Final report, 2:14691 (PB-247726) 
SUPERTANKERS 
See TANKER SHIPS 
SUR-100 SERIES REACTOR/REACTOR KINETICS 
Determination of the alpha factor from the analysis of pulse 
distance distributions, 2:13476 (TUBIK-43) 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 
Assessment of consequences from airborne releases of 
radioactive material, 2:14736 (SAND--76-5681 ) 
SURFACE CLEANING/STANDARDS 
Nuclear facilities. Surface cleanliness of components. Cleaning 
and preserving of fluid systems and associated components. 
Draft, 2:13361 
SURFACE CONTAMINATION MONITORS/DESIGN 
Wound counter (29 Jun 1976) (Engineering Materials) (17 
drawings), 2:14560 (CAPE-2535) 
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SURFACE MINING/AERIAL MONITORING 

LANDSAT inventory of surface-mined areas using extendible 

digital techniques, 2:12213 (N-75-33486) 
SURFACE MINING/COST 

Basic estimated capital investment and operating costs for coal 
strip mines, 2:12293 (BM-IC-8703) 

SURFACE MINING/ENVIRONMENTAL EFFECTS 

Strip-mining techniques to minimize environmental damage in 
the upper Missouri River Basin states. Information circular, 
1975, 2:12247 (PB-245843) 

Study of surface coal mining in West Virginia. Final report, 
2:12212 (N-74--74917) 

SURFACE MINING/LAND RECLAMATION 

Application of Landscat-2 data to the implementation and 
enforcement of the Pennsylvania Surface Mining Conservation 
and Reclamation Act. Progress report, 19 Dec 1975-19 Mar 
1976, 2:12233 (E-76--10233) 

Feasibility of using large tractor dozers in the surface mining of 
coal and the reclamation of mined areas. Final report, Oct 
1974-Oct 1975, 2:12225 (AD-A-022852) 

Northern Great Plains Resource Program: Surface Resources 
Work Group. Impact analysis, 2:12217 (PB-243153) 

Rehabilitation potentials and limitations of surface-mined land in 
the Northern Great Plains. General technical report, 2:12219 
(PB-244846) 

SURFACE MINING/MINING EQUIPMENT 

Feasibility of using large tractor dozers in the surface mining of 
coal and the reclamation of mined areas. Final report, Oct 
1974-Oct 1975, 2:12225 (AD-A-022852) 

SURFACE MINING/REGULATIONS 

Impact of significant deterioration proposals upon western 

surface coal mining operations, 2:12304 (PB-253254) 
SURFACE MINING/WATER POLLUTION 
Shallow ground water in selected areas in the Fort Union coal 
region. Open file report, 2:12220 (PB-244848) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
RIVERS 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/RADIOACTIVITY 

Tentative reference method for the measurement of gross alpha 
and gross beta radioactivities in environmental waters, 
2:14808 (PB-245890) 

SURFACE WATERS/SEASONAL VARIATIONS 

Water quality in vicinity of Fenton Hill Site, 1975, 2:14772 (LA- 
6511-MS) 

SURFACE WATERS/TRANSPORTATION SYSTEMS 

Inland waterway transportation, 2:13958 (PB-246074) 

SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/INSOLATION 

Method for estimating hourly averages of diffuse and direct solar 

radiation under a layer of scattered clouds, 2:12707 
SURFACES/OPTICAL PROPERTIES 
Coatings and surface treatments in solar energy applications, 
2:12820 
SURVEILLANCE 
See INSPECTION 
SURVIVAL CURVES/MATHEMATICAL MODELS 
A summary and review of the conference, 2:14876 
SWITCHES/DESIGN 

20 kJ field distortion pressure switch (7 Aug 1973) (Engineering 
Materials) (3 drawings), 2:14518 (CAPE-2529) 

Low impedance switch (Patent), 2:14522 

SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNTHANE PROCESS/ECONOMICS 
Economics of coal conversion systems, 2:12179 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/ELECTRIC CHARGES 

Electrostatic properties of JP-5 jet fuel from alternate sources. 

Memorandum report, 2:12425 (AD-A-025684) 
SYNTHETIC FUELS/ELECTRIC CONDUCTIVITY 

Electrostatic properties of JP-5 jet fuel from alternate sources. 

Memorandum report, 2:12425 (AD-A-025684) 
SYNTHETIC FUELS/FINANCIAL INCENTIVES 

Comments on the Administration's proposed Synthetic Fuels 

Commercialization Program, 2:13811 (RED-76-82) 
SYNTHETIC FUELS/FORECASTING 

Prospects and future role of synthetic fuels, 2:13833 

Resource, economic, and historic considerations related to issues 
of energy policy, 2:13853 
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SYNTHETIC FUELS/LEGISLATION 
Comments on the Administration's p' Synthetic Fuels 
Commercialization Program, 2:13811 (RED-76-82) 
SYNTHETIC FUELS/PRODUCTION 
Potential for RES: and marketing gasoline substitutes from 
western coal, 2:13820 (BNWL-20800 tig 
SYNTHETIC FUELS/RESEARCH PR MS 
Commercialization of new ener, saci , 2:13801 
EPA program status report: Synthetic Fuels rogram. Final 
rt, 2:12685 (PB-247140) 
Fossil fuel tec , 2:13819 
72 cof samy "and deve nt quarterly report. 
echnical Report No. 1, 2:14030 (AD-A-023 35) 
SYNTHETIC FUELS/TECHNOLOGY. ASSESSMENT 
Synthetic fuels in tive, 2:13830 
SYNTHETIC FUELS USTRY/ENVIRONMENTAL EFFECTS 
EPA program status report: Synthetic Fuels Program. Final 
rt, 2:12685 (PB-247140) 
Ss (C FUELS INDUSTRY/FINANCIAL INCENTIVES 
New Federal initiatives in energy commercialization, 2:13832 
SYNTHETIC FUELS INDUSTRY/GOVERNMENT POLICIES 
New Federal initiatives in energy cc ialization, 2:13832 
SYNTHOIL PROCESS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
SYNTHOIL PROCESS/ECONOMICS 
Economics of coal conversion systems, 2:12179 
SYSTEM FAILURE ANALYSIS 
Some current academic research in system ad theory. 
Technical report, 2:13499 (AD-A-020852) 
SYSTEM FAILURE ANALYSIS/MATHEMATICAL MODELS 
Economical optimization of power plant part systems by means 
of reliability investigations, 2:13299 (AED-Conf-76-014-002) 
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TADPOLES 
See AMPHIBIANS 
TANKER SHIPS/ACCIDENTS 
Risk assessment of storage and transport of liquefied natural gas 
and LP-gas. Final report, 2:12392 (PB-247415) 
TANKER SHIPS/CONSTRUCTION 
Ship steel weldments for low temperature service, 2:14174 
TANKER SHIPS/SAFETY 
Oil transportation by tankers: an analysis of marine pollution 
and safety measures, 2:12391 (PB-244457) 
TANTALATES/ORDER-DISORDER TRANSFORMATIONS 
Ferroelectric phase transition in LiTaO, studied by neutron 
scattering. I. The long- e order, 2:14269 
TANTALUM/ION-ATOM COLLISIONS 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
TANTALUM/SUPERCONDUCTIVITY 
Boundary energies of superconducting tantalum and niobium, 
2:14142 
TANTALUM/THERMOMAGNETISM 
Thermally induced magnetic flux in a superconducting ring, 
2:14177 
TANTALUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
TANTALUM 181 TARGET/ARGON 40 REACTIONS 
Argon ion reaction studies on tantalum and gold near Coulomb 
barrier energies, 2:15262 
TANTALUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Flux pinning in heavy ion irradiated Type-II superconductors, 
2:14204 
TANTALUM ALLOYS/SUBMERGED ARC WELDING 
Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 
012409) 
TAR 
See also BITUIMENS 
COAL TAR 
TAR/ENVIRONMENTAL EFFECTS 
Studies on the composition and aging of marine tars. Final 
report, 30 Jun 1972-10 Jan 1974, 2:12372 (AD-A-022882) 
TAR SANDS 
See OIL SANDS 
TARGETS/FABRICATION 
Co-producer target element fabrication (PT-NR-57), 2:14230 
(BNWL-CC-368) 
Targets for the production of radioisotopes and method of 
assembly (Patent), 2:14342 
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TARGETS/TESTING 
Defect test of tar; - components containing ceramic cores, 
2:14247 (BN “CC-436) 
TEA 
See BEVERAGES 
HNETIUM/ION EXCHANGE CHROMATOGRAPHY 
Recovery of technetium, palladium, rhodium, and ruthenium 
roduced by nuclear fission (Patent), 2:12533 
TEC UM 92/ENERGY LEVELS 
Shell-model study of th. N=49 isotones, 2:15248 
TECHNETIUM 99/UPTAKE 
Pu gow som fractionization; encapsulation; wastes; uptake; 
vecuied ap Ae blic protection, 2:12476 (ARH-ST-139) 
TRANSFER/RESEARCH PROGRAMS 
RANN utilization experience: final report to the National 
Science Foundation (with appendices) includes summary. 
Report for 11 Dec 1974-16 Jun 1975, 2:15643 (PB-247243) 
TEFLON/PHOTOEMISSION 
X-ray photoemission from coated surfaces. Final report, 2:14199 
(AD-A-020161) 
TEKTITES/RADIOACTIVITY 
Search for and analysis of radioactive halos in lunar material. 
Final report, 2:15078 (N-76-19025) 
TELEPHONES/EVALUATION 
—— services for mine communications research. Task D 
Applicability of available multiplex carrier equipment for mine 
te - gee systems. Final report, May 1974-Jun 1975, 2:12261 
(PB-249829) 
TELLURIUM/AUGER EFFECT 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
TELLURIUM/FORBIDDEN TRANSITIONS 
Neutral currents and parity breakdown in atomic transitions: 
three proposed experiments, 2:15156 (UCRL-51750(Rev.1)) 
TELLURIUM/PHOTOEMISSION 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
TELLURIUM/PHOTOIONIZATION 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
TELLURIUM/PHOTON-ATOM COLLISIONS 
Neutral emeann and parity breakdown in atomic transitions: 
three proposed experiments, 2:15156 (UCRL-51750(Rev.1)) 
TELLURIUM 125/MOESSBAUER EFFECT 
Moessbauer study on pure H,Te and photodissociated H,Te in 
argon, 2:14281 
TELLURIUM ALLOYS/THERMOELECTRIC PROPERTIES 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements (Tellurium-antimony-germanium- 
silver alloys), 2:13885 
TELLURIUM HYDRIDES/ELECTRONIC STRUCTURE 
Moessbauer study on pure H,Te and photodissociated H,Te in 
argon, 2:14281 
TELLURIUM IONS/RELAXATION 
Ionization phenomena. Progress report, August 1, 1975-July 31, 
1976 (Summary of research activities at Texas "A and M 
Cyclotron Institute), 2:15155 (ORO-4325-19) 
TENNESSEE RIVER/TEMPERATURE DISTRIBUTION 
Environmental parameters of the Tennessee River in Alabama. 
1. Thermal stratification. Final report, 2:14815 (N-76-18698) 
TENNESSEE RIVER/THERMAL POLLUTION 
Environmental parameters of the Tennessee River in Alabama. 
1. Thermal stratification. Final report, 2:14815 (N-76-18698) 
TERATOGENESIS 
Mutagenesis and Teratogenesis Section, 2:14908 (ORNL-5195) 
TERBIUM 149/ENERGY LEVELS 
Nuclear data sheets for A = 149, 2:15256 
TERBIUM ALLOYS/FERMI LEVEL 
Fermi surface effects in terbium alloys, 2:14130 (IS-T-732) 
TERBIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Fermi surface effects in terbium alloys, 2:14130 (IS-T-732) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS/DATA ANALYSIS 
Eastern deciduous forest biome progress report, September 1, 
1974-August 31, 1975, 2:14743 (EDFB/IBP-76/5) 
TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 
Eastern deciduous forest biome progress report, September |, 
1974-August 31, 1975, 2:14743 ( DFB/IBP-76/5) 
TEST FACILITIES/AIR CONDITIONING 
Building 381 Hi Bay air conditioning system, 2:14370 (UCID- 
17320) 
TEST FAST BREEDER REACTOR KALPAKKAM 
See KALPAKKAM LMFBR REACTOR 
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TESTES/CONTRACTION 
Autonomic nerves versus prostaglandins in the control of rat and 
rabbit testicular capsular contractions in vivo and in vitro, 
2:14867 
TESTOSTERONE/RADIOIMMUNOASSAY 
A proposal to study the adrenal cortex in maintaining the 
androgenic-anabolic status in humans under normal and 
stressful experimental conditions. Final scientific report, 
2:14856 (AD-A-020747) 
TEXAS/WIND POWER 
Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility, 2:12875 
TEXAS/WIND POWER PLANTS 
Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility, 2:12875 
TFTR DEVICE/NEUTRAL ATOM BEAM INJECTION 
PLT and TFTR neutral beam systems, 2:15591 (CONF-760935- 


31) 
THAILAND/WIND POWER 
Survey of the ible use of windpower in Thailand and the 
Philippines, 2:12869 (PB-245609) 
THALLIUM 193/NUCLEAR PROPERTIES 
New isotope 'Pb and the structure of 'T1; shape coexistence 
in '*8Hg and in '*®Au; and a new ion source: recent UNISOR 
research, 2:15259 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Stability of uniform temperature fie!ds in linear heat conductors 
with memory, 2:14504 
THERMAL CONDUCTION/ANALYTICAL SOLUTION 
Collocation method using B-splines for one-dimensional heat or 
mass-transfer-controlled moving boundary problems, 2:14503 
THERMAL CONDUCTIVITY/MEASURING METHODS 
Transient method for rapidly measuring thermal conductivity 
and diffusivity of salt mine core samples (the plane probe), 
2:12559 (ORNL/TM-4956) 
THERMAL DIFFUSIVITY/MEASURING METHODS 
Transient method for rapidly measuring thermal conductivity 
and diffusivity of salt mine core samples (the plane probe), 
2:12559 (ORNL/TM-4956) 
THERMAL EFFLUENTS/MATHEMATICAL MODELS 
Submerged thermal discharges, 2:14820 (PB-249996) 
THERMAL EFFLUENTS/MIXING 
Experimental studies of wing-wall mixing control. Final report, 
2:14822 (PB-252068) 
THERMAL ENERGY STORAGE EQUIPMENT/COST 
Residential hot water solar energy storage subsystems. Final 
report, 2:12791 (PB-252685) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Energy storage using latent heat of phase change. I. Hydrates of 
disodium phosphate. II. Prototype storage reservoir. Final 
report, | Jun 74-31 Jul 1975, 2:13664 (PB-244756) 
Fluid manifold design for a solar energy storage tank, 2:12709 
(N-75-27562) 
THERMAL ENERGY STORAGE EQUIPMENT/EFFICIENCY 
Residential hot water solar energy storage subsystems. Final 
report, 2:i12791 (PB-252685) 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Thermal energy storage for building heating and cooling 
applications. Quarterly progress report, April-June 1976, 
2:13663 (ORNL/TM-5S700) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Studies on the tolerance of young of-the-year Mississippi River 
fish to heated waters. Completion report, 2:14932 (PB- 
247094) 
Studies on the effects of thermal additions on selected 
zooplankton populations, 2:14819 (PB-249497) 
THERMAL POLLUTION/FORECASTING 
Forecasting power plant effects on the coastal zone, 2:13462 
(COO-2394-1) 
THERMAL POLLUTION/MATHEMATICAL MODELS 
An assessment of techniques for hydrothermal prediction. 
Technical report, 2:14821 (PB-250509) 
Application of remote sensing for prediction and detection of 
thermal pollution, phase 2, 2:14740 (N-76-18697) 
Thermal response of heated streams: solution by the implicit 
method, 2:14816 (PB-247382) 
THERMAL POLLUTION/MONITORING 
— of remote sensing for prediction and detection of 
thermal pollution, phase 2, 2:14740 (N-76-18697) 


THERMIONIC CONVERTERS/PERFORMANCE / 


THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR POLLUTION 
Model validation and time-concentration analysis of three power 
lants. Final report, 2:14702 (PB-250685) 
THERMAL POWER. PLANTS/AIR POLLUTION MONITORS 

A theoretical/experimental program to develop active optical 
pollution sensors: quantitative remote Raman lidar 
measurements of pollutants from stationary sources. Annual 
report, | Jun 1974-31 May 1975, 2:12918 (N-76-10582) 

THERMAL POWER PLANTS/FLUE GAS 
NO/sub x/ control measures for thermal power boilers, 2:12938 
THERMAL POWER PLANTS/FUEL CONSUMPTION . 

Implementation plan review for Washington as required by the 
Energy Supply and Environmental Coordination Act. Final 
report, 2:14677 (PB-245308) ; 

Summary report on modeling analysis of selected power plants 
in 128 AQCRS for evaluation of impact on ambient SO, 
concentrations. Volume II. Final report, 2:14683 (PB-246082) 

THERMAL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT: 

Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 

THERMAL POWER PLANTS/SCRUBBERS 

Absorption of sulfur dioxide in spray column and turbulent 
contacting absorbers. Final report, Jun 1974-1975, 2:12934 
(PB-247334) 

Quality assurance program for the EPA/Shawnee wet limestone 
scrubber demonstration program. Final report, 2:12937 (PB- 
252258) 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

An assessment of techniques for hydrothermal prediction. 
Technical report, 2:14821 (PB-250509) 

Heat assimilative capacity of the Sangamon River. Final report, 
1 Jul 1974-30 Jun 1975, 2:14817 (PB-248674) 

Thermal response of heated streams: solution by the implicit 
method, 2:14816 (PB-247382) 

THERMAL POWER PLANTS/WASTE HEAT 

Feasibility of using power plant reject heat for urban food and 
methane production, 2:12905 

RANN untilization experience. Case study No. 18. Management 
of heat rejected from power plants, 2:12903 (PB-247261) 

Technical and economic aspects of potential U.S. district heating 
systems, 2:13917 

THERMAL REACTORS/NEUTRON TRANSPORT 

Solution of multi-group diffusion equation in x-y-z geometry by 

finite fourier transformation, 2:13280 
THERMAL REACTORS/PERFORMANCE 

Nuclear power plant developments with thermal reactors, 

2:13357 
THERMAL REACTORS/SOLID FUELS 

Application of organic fuel superstructures at nuclear power 

plants, 2:13401 
THERMAL SHIELDS 
Device for the thermal shielding of a vessel wall (Patent), 
2:13191 
THERMAL SPRINGS 
See also HOT SPRINGS 
THERMAL SPRINGS/GEOCHEMISTRY 

Chemical characteristics of the major thermal springs of 

Montana, 2:12851 (USGS-OFR-76-480) 
THERMAL WATERS/CHEMICAL COMPOSITION 

Chemical characteristics of the major thermal springs of 
Montana, 2:12851 (USGS-OFR-76-480) 

Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 
166) 

THERMAL WATERS/ISOTOPE RATIO 

Geothermal investigations in Idaho. Part IV. Isotopic and 
geochemical analyses of water from the Bruneau-Grand View 
and Weiser areas, southwest Idaho, 2:12850 (USGS-OFR-76- 


166) 
THERMIONIC CONVERTERS/FEASIBILITY STUDIES 
Nuclear energy waste: space transportation and removal 
(Nuclear waste heat source and thermionic converters for 
electric thrust space vehicles for dumping wastes in space), 
2:12557 (N-76-16173) 
THERMIONIC CONVERTERS/OPERATION 
N,-Cs thermionic converter development (Cesium ionization by 
vibrational excited nitrogen), 2:13886 
THERMIONIC CONVERTERS/PERFORMANCE 
Features of a barium/cesium diode with plane, polycrystalline 
molybdenum electrodes for thermionic energy conversion, 
2:13891 (N-76-10571) 





THERMIONIC CONVERTERS/PERFORMANCE / 


a as an advanced performance thermionic converter, 
2:1389 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
Advanced thermionic converter development, 2:13888 
ERDA’s bicentennial thermionic research and technology 
bey quae 2:13887 
NASA thermionic-conversion program, 2:13889 
THERMIONIC DIODES 
(A device through which current may pass by virtue of thermionic 
emission of electrons or ions or both.) 
THERMIONIC DIODES/RESEARCH PROGRAMS 
Flame-heated thermionic diodes with cermet emitters and low 
work function collectors, 2:13890 
THERMIONIC REACTORS/RESEARCH PROGRAMS 
ERDA'’s bicentennial thermionic research and technology 
program, 2:13887 
THERMOCOUPLES/COATINGS 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements ( Tellurium-antimony-germanium- 
silver alloys), 2:13885 
THERMOCOUPLES/PERFORMANCE TESTING 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements (Tellurium-antimony-germanium- 
silver alloys), 2:13885 
THERMOELECTRIC GENERATORS 
Multi-kilowatt modularized spacecraft power processing system 
development, 2:13895 (N-75-33171) 
THERMOELECTRIC GENERATORS/DESIGN 
Electrical generator (Patent), 2:12660 
Microwatt thermoelectric generator (Patent), 2:12658 
Microwatt thermoelectric generator (Patent), 2:12659 
Solar heat energy conversion system (Patent), 2:12807 
Spherical radioisotope thermoelectric generators: an approach to 
high specific power devices, 2:12657 
Thermoelectric generator for an automotive charging system 
(Exhaust gas heat source), 2:13878 
THERMOELECTRIC GENERATORS/EFFICIENCY 
Integral formulation of the thermoelectric figure-of-merit: effects 
of lattice thermal conduction, 2:13884 
THERMOELECTRIC GENERATORS/FUEL SYSTEMS 
Electronic control of the fuel feed in liquid-fueled 
thermoelectric power sources. Research and development 
report, 2:13879 (AD-A-019772) 
THERMOELECTRIC GENERATORS/PERFORMANCE 
Low cost high performance generator (LCHPG), 2:12653 
Thermoelectric module designed for a wide range of applications 
using high performance selenide. materials (25 W modules), 
2:13877 
Use of silicon-germanium alloys in radioisotope thermoelectric 
generators, 2:12652 
THERMOELECTRIC GENERATORS/PERFORMANCE 
TESTING 
Long-term performance degradation of a radioisotope 
thermoelectric generator using silicon germanium, 2:12649 
Test and evaluation of the Navy half-watt RTG, 2:12651 
THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 
238Pu surface contamination of MHW impact shell assembly, 
2:12648 (MLM-2379) 
Development of a small radioisotopic heat source, 2:12650 
Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division for August 1976 (WESF- 
encapsulated ™SrF,), 2:12654 (BNWL-1845-27) 
Savannah River Laboratory monthly report: ** Pu fuel form 
processes, 2:12655 (DPST-76-128-8) 
Savannah River Laboratory monthly report: **Pu fuel form 
processes, 2:12656 (DPST-76-128-9) 
THERMOELECTRIC GENERATORS/RELIABILITY 
Test and evaluation of the Navy half-watt RTG, 2:12651 
THERMOELECTRIC GENERATORS/SPECIFICATIONS 
Thermoelectric module designed for a wide range of applications 
using high performance sslenide materials (25 W modules), 


THERMOELECTRIC GENERATORS/THERMOCOUPLES 
Effects of coatings and temperature on long term performance 
of TAGS thermoelements ( Tellurium-antimony-germanium- 
silver alloys), 2:13885 
THERMOELECTRIC GENERATORS/THERMOELECTRIC 
MATERIALS 
Elevated temperature stability of TPM-217 P type material, 
2:13882 
Preparation of gadolinium metal for thermoelectric devices, 
2:13883 
Time and temperature behavior of the thermoelectric properties 
of 78a/o Si-22a/o Ge alloy, 2:13880 
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Transport theory of 3M high-performance thermoelectric 
paren (Copper silver selenide and gadolinium selenide), 
Use of oy ee alloys in radioisotope thermoelectric 

:12652 


enerators, 2: 
THERMOELECTRIC MATERIALS/STABILITY 
Elevated temperature stability of TPM-217 P type material, 
2:13882 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/IMPURITIES 

Surface effects in controlled fusion devices. Report on the 
second international conference, San Francisco, California, 
USA, 16-20 February 1976, 2:15580 

THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 

Method for plasma confinement control (Patent), 2:15559 

THERMONUCLEAR DEVICES/PLASMA DIAGNOSTICS 
Rayleigh scattering from excited atoms in plasmas, 2:15418 

THERMONUCLEAR FUELS/CHEMICAL VAPOR DEPOSITION 
Coated thermonuclear fuel (Patent), 2:15596 

THERMONUCLEAR FUELS/LASER IMPLOSIONS 

Concerning the limiting emission parameters of high-power laser 
systems for laser-driven nuclear fusion, 2:15615 

Effects of fill pressure and pulse simultaneity on the laser driven 
implosion of dt filled glass microshells, 2:15607 (UCRL- 
77083) 

Implosion characteristics of deuterium-tritium pellets surrounded 
by high-density shells, 2:15605 (LA-6378-MS) 

Laser fusion, 2:15610 

THERMONUCLEAR FUELS/SHELLS 

Implosion characteristics of deuterium-tritium pellets surrounded 

by high-density shells, 2:15605 (LA-6378-MS) 
THERMONUCLEAR IGNITION/LASER RADIATION 

Ignition of thermonuclear microexplosions inside an egg-shaped 

cavity, 2:15537 
THERMONUCLEAR REACTIONS 

Plasma on earth and in space (English translation of Russian 

book), 2:15128 (N-75-29895) 
THERMONUCLEAR REACTIONS/NEUTRON FLUX 

Neutron yield calculations from self-similar spherical 

compressions, 2:15472 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 

TESTING 

Fission fragment simulation of fusion neutron radiation effects 
on bulk mechanical properties, 2:15623 (UCRL-78068 ) 

Jet experiments for the intense neutron source, 2:15619 (LA- 
UR-76-2074) 

Spatial variation of the damage energy and gas production in the 
experimental volume of a Li(D,n) neutron radiation damage 
facility, 2:15621 (ORNL/TM-5554) 

THERMONUCLEAR REACTOR MATERIALS/ORGANIC 

INSULATORS 

Organic insulation in fusion reactor magnet systems, 2:15622 
(RCN-240) 

THERMONUCLEAR REACTOR MATERIALS/PERMEABILITY 

Tritium transport in nonmetallic solids, 2:15617 (CONF-760558- 


6) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Reduction in thermal conductivity of ceramics due to radiation 
damage, 2:15620 (LA-UR-76-2090) 
Role of integrated lateral stress in surface deformation of He- 
implanted surfaces, 2:14226 
THERMONUCLEAR REACTOR MATERIALS/RESEARCH 
PROGRAMS 
CTR quarterly progress report, April-June 1976 (Surface 
studies, materials studies, and engineering for TEPR project), 
2:15544 (ANL/CTR-76-4) 
THERMONUCLEAR REACTOR MATERIALS/SOLUBILITY 
Tritium transport in nonmetallic solids, 2:15617 (CONF-760558- 


6) 
THERMONUCLEAR REACTOR WALLS/SPECIFICATIONS 
Toroidal structure for thermonuclear reactors (Patent), 2:15624 
THERMONUCLEAR REACTOR WALLS/SPUTTERING 
Experimental study of hot plasma in contact with a cold wall, 
es 5582 
Surface effects in controlled fusion devices. Report on the 
second international conference, San Francisco, California, 
USA, 16-20 February 1976, 2:15580 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also D-T REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
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Method and apparatus for the nuclear thermo-chemical cracking 
of water (Patent; dissociation of steam), 2:12669 
THERMONUCLEAR REACTORS/BEAM INJECTION 
HEATING 
ol of toroidal devices by means of cluster injection, 


2:15356 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Nuclear fusion (a bibliography with abstracts). Report for 1971- 
Sep 1975, 2:15342 (NTIS/PS-75/850) 
THERMONUCLEAR REACTORS/BOTTOMING CYCLES 
Low-temperature thermodynamic bottoming cycles for fusion 
reactors, 2:15601 (LA-UR-76-2061 ) 
THERMONUCLEAR REACTORS/COMPUTER 
CALCULATIONS 
Assessment of nucleonic methods and data for fusion reactors, 
2:15576 (LA-UR-76-2086) 
THERMONUCLEAR REACTORS/COMPUTER CODES 
Studies and code development for high temperature plasmas. 
Final report, 2:15438 (AD-A-019478) 
THERMONUCLEAR REACTORS/COORDINATED RESEARCH 
PROGRAMS 
Exploratory discussions concerning a possible EPRI/Kurchatov 
Institute joint program on fusion power. Special report, 
2:15554 (PB-247269) 
THERMONUCLEAR REACTORS/DIRECT ENERGY 
CONVERTERS 
Review of direct energy conversion for fusion reactors, 2:15603 
(UCRL-78204) 
THERMONUCLEAR REACTORS/EFFICIENCY 
Plant efficiency of fusion power stations, 2:15564 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
Inertial and inductive energy storage for fusion systems, 2:15592 
(LA-UR-76-1925) 
THERMONUCLEAR REACTORS/FEASIBILITY STUDIES 
Comments on "’Generalized criterion for feasibility of controlled 
fusion and its application to nonideal D-D systems’’, 2:15344 
THERMONUCLEAR REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Analytic representation of fields resulting from currents on a 
torus, 2:15585 (UCRL-52069) 
THERMONUCLEAR REACTORS/MATERIALS HANDLING 
Current CTR-related tritium handling studies at ORNL, 2:15599 
(CONF-760935-27) 
THERMONUCLEAR REACTORS/MHD GENERATORS 
Nonlinear Rayleigh-Taylor instability in hydromagnetics, 
2:15495 
THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Theory of neutral-beam injection, 2:15594 
THERMONUCLEAR REACTORS/NEUTRON REACTIONS 
Assessment of nucleonic methods and data for fusion reactors, 
2:15576 (LA-UR-76-2086) 
THERMONUCLEAR REACTORS/NUCLEAR ENGINEERING 
Engineering problems of fusion research. Report on the sixth 
symposium, San Diego, USA, 18-21 November 1975, 2:15569 
THERMONUCLEAR REACTORS/OCTUPOLAR 
CONFIGURATIONS 
Fusion reactor studies: key physics questions using the d.c. 
octopole. Key phase report No. 1, 2:15555 (PB-248320) 
THERMONUCLEAR REACTORS/PERFORMANCE 
Characteristics of D-D fusion reactor, (2). Thermal instability, 
2:15560 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Passive notch circuit for pulsed-off compression fields, 2:15588 
(LA-6403 ) 
Preliminary experiment for the development of a semi-fast (ms) 
fuse for intense currents (MA), 2:15589 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Environmental control of the tritium inventory in a fusion 
reactor facility, 2:15600 (MLM-2360(OP) ) 
Factors affecting calculations of dose resulting from a tritium 
release into the atmosphere, 2:15598 (CONF-760935-25) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Culham: fusion and commerce, 2:15572 
THERMONUCLEAR REACTORS/REVIEWS 
Status and future directions of fusion power research and 
development, 2:13764 
Technological requirements for power b Sales. 2:15563 
THERMONUCLEAR REACTORS/SHIEL 
Neutronic data consistency analysis for ithiusa blanket and 
shield design, 2:15577 (LA-UR-76-2092) 
THERMONUCLEAR REACTORS/SUPERCONDUCTING 
MAGNETS 
Superconducting toroidal magnets for fusion feasibility 
experiments ard power reactors, 2:15586 


THORIUM OXIDES/SOLVENT EXTRACTION / 


THERMONUCLEAR REACTORS/USES 
Development of energy by lasers. Nuclear fusion and isotope 
separation, 2:15561 
THERMONUCLEAR REACTORS/WASTE DISPOSAL 
Fusion reactor wastes, 2:15597 (BNWL-SA-5943) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH/ELECTRIC CURRENTS 
Plasma dynamics and current-sheath structure in a collision-free 
theta pinch, 2:15448 
THETA PINCH/GAS BLANKETS 
Transient charge-exchange effects in a neutral-gas layer, 2:15581 
THETA PINCH/PLASMA INSTABILITY 
Guiding center plasma stability of the bumpy theta pinch with 
weak pressure anisotropy, 2:15499 
THETA PINCH/PLASMA SHEATH 
Plasma dynamics and current-sheath structure in a collision-free 
theta pinch, 2:15448 
Transient charge-exchange effects in a neutral-gas layer, 2:15581 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/IGNITION 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273 ) 
THIOCYANATES/RADIATION ABSORPTION ANALYSIS 
Measurement of electrical ignition element composition mix 
using a gamma-ray densitometer. Technical report, 2:14297 
(AD-A-019273) 
THIOETHERS 
See SULFIDES 
THIOPHOSPHORIC ACID ESTERS/RADIOSENSITIVITY 
EFFECTS 
Research report from military medicine (investigations using 
chemical radioprotective agents on mammals), 2:14910 (AD- 
A-021715) 
THORIUM 
Utilization of thorium in PWR reactors, 2:13048 (ERDA-tr-214) 
THORIUM/FUEL CYCLE 
Prospects for self-sufficient equilibrium thorium cycles in 
CANDU reactors, 2:13123 (AECL-5501) 
THORIUM/MUONIC ATOMS 
Intensity of mesic x-ray transitions in lead, thorium, and 
uranium, 2:15146 
THORIUM/SEPARATION PROCESSES 
Concentration and purification of plutonium or thorium 
(Patent), 2:14306 
Improvements in or relating to processes for separating metals 
from mixtures thereof (Patent), 2:14305 
Studies on the adsorption behaviors of protactinium-233 on 
silica gel and unfired Vycor glass in nitric acid medium 
(Separation from irradiated thorium), 2:12477 (INER-0204) 
THORIUM/SOLVENT EXTRACTION 
Temperature effect on the extraction of ™Pa, ®Zr, Nb, and 
6Ru by tributylphosphate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 
THORIUM 228/UPTAKE 
Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 
THORIUM 232/UPTAKE 
Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 
THORIUM CARBIDES/PRODUCTION 
Apparatus for the production of spherical metal oxide or metal 
carbide particles (Patent), 2:12469 
THORIUM COMPLEXES/CHEMICAL BONDS 
Covalency in actinide 5f compounds: the ESCA spectra of 
diphthalocyaninato-uranium (iv) and -thorium(iv). Technical 
report, 2:14334 (AD-A-025863 ) 
THORIUM HYDRIDES/SPECIFIC HEAT 
Specific heat and superconductivity of Th,H,,; and Th,D,;, 
2:14277 
THORIUM HYDRIDES/SUPERCONDUCTIVITY 
Specific heat and superconductivity of Th,H,; and Th,D,;, 
2:14277 
THORIUM OXIDES/DISSOCIATION ENERGY 
Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661) 
THORIUM OXIDES/IONIZATION POTENTIAL 
Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661) 
THORIUM OXIDES/PRODUCTION 
Apparatus for the production of spherical metal oxide or metal 
carbide particles (Patent), 2:12469 





THORIUM OXIDES/SOLVENT EXTRACTION / 


THORIUM OXIDES/SOLVENT EXTRACTION 
Temperature effect on the extraction of **Pa, ®Zr, *Nb, and 
‘Ru by tributylphosphate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 
THREE MILE ISLAND-1 REACTOR/ENVIRONMENTAL 
EFFECTS 
Evaluation of environmental data relating to selected nuclear 
wer plant sites: the Three Mile Island Nuclear Station Site, 
:13434 (ANL/EIS-4) 
THREE MILE ISLAND-2 REACTOR/ENVIRONMENTAL 
EFFECTS 
Evaluation of environmental data relating to selected nuclear 
power plant sites: the Three Mile Island Nuclear Station Site, 
2:13434 (ANL/EIS-4) 
THROMBOCYTES 
See BLOOD PLATELETS 
THRUSTERS/PERFORMANCE 
Mone | 4 bodies powered by diatomic cold-gas thrusters, 
THTR-300 REACTOR/CONTROL ELEMENTS 
Experimental studies on the absorber rod concept of the THTR 
300, 2:13423 
THTR-300 REACTOR/COOLING TOWERS 
Cable network cooling tower for the Schmehausen nuclear 
power plant. Natural-draught cooling system prevents steam 
eo from cooling towers and the heating-up of the river, 
: 1 
THTR-300 REACTOR/NEUTRON ABSORBERS 
On the resonance absorption of hafnium. Data check on the 
basis of experiments made with a lead spectrometer, 2:13093 
THTR-300 REACTOR/PRESSURE VESSELS 
The prestressed cast-iron pressure vessel as a He storage tank in 
the THTR shutdown system, 2:13094 
THTR-300 REACTOR/SAFEGUARDS 
Safeguards-system for pebble bed reactors, 2:12616 
THTR-300 REACTOR/STEAM GENERATORS 
Detection of pipe ruptures in steam generators of HTR reactors 
and measures to limit the release of activity illustrated by the 
— of the 300 MWe THTR nuclear power station, 
713631 
THULIUM 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
THYROID/SCINTISCANNING 
Nuclear medicine: a mods pilot study report, 2:14863 (PB- 
248256) 
TIDAL POWER/ENVIRONMENTAL EFFECTS 
Protecting the environment, 2:13750 
TIDAL POWER PLANTS/DESIGN 
Tidal power station (Patent), 2:12864 
TIME-OF-FLIGHT SPECTROMETERS/DESIGN 
Differential elastic and inelastic scattering of 9- to 15-MeV 
neutrons from carbon, 2:15228 
TIME-OF-FLIGHT SPECTROMETERS/PERFORMANCE 
Differential elastic and inelastic scattering of 9- to 15-MeV 
neutrons from carbon, 2:15228 
TIN/CRYSTAL-PHASE TRANSFORMATIONS 
Effect of uniaxial stress on the superconducting transition of tin 
whiskers and of bulk tin, 2:14065 
TIN/DEPOSITION 
Investigation of tin as a constituent of inorganic coatings for 
magnesium alloys. Final report, | May 1974-30 Apr 1975, 
2:14186 (AD-A-013278) 
TIN/ELECTRIC CONDUCTIVITY 
Resistance current states and the nonstationary properties of 
superconducting channels, 2:15332 
TIN/INTERMEDIATE STATE 
Intermediate state thermal conductivity of superconductors: size 
effect in a longitudinal lamellar structure, 2:14159 
TIN/MIXED STATE 
Direct observation of the two-dimensional mixed state in thin 
films of type I superconductors, 2:14155 
TIN/PHASE DIAGRAMS 
Effect of uniaxial stress on the superconducting transition of tin 
whiskers and of bulk tin, 2:14065 
Superconductivity in the advanced laboratory, 2:14182 
TIN/TRANSITION TEMPERATURE 
Superconductivity in the advanced laboratory, 2:14182 
TIN 120 TARGET/CARBON 12 REACTIONS 
Decoupling effects in the light mass barium isotopes, 2:15255 
TIN 124 TARGET/CARBO 12 REACTIONS 
Decoupling effects in the light mass barium isotopes, 2:15255 
TIN ALLOYS 
See also TIN BASE ALLOYS 
TIN ALLOYS/CRITICAL CURRENT 
ac loss and dc critical current densities of Nb,Sn tapes by the 
solid state diffusion process, 2:14129 (BNL-21771) 
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Effect of third element additions on the properties of bronze 
processed Nb,Sn, 2:14128 (BNL-21767) 

Hysteretic critical currents in Pb-Sn lamellar eutectic, 2:14136 

Influence of thermally induced matrix stresses on the 
Part om! _—- of Nb,Sn wire conductors, 
2:14127 (BNL-21755) 


TIN ALLOYS/CRITICAL FIELD 
Influence of thermally induced matrix stresses on the 
superconducting properties of Nb,;Sn wire conductors, 
2:14127 (BNL-21755) 
TIN ALLOYS/CRYSTAL STRUCTURE 
Theory for the effects of disorder on T/sub c/ and B/sub c2/ in 
Nb,Sn and Nb,Al, 2:14066 
TIN ALLOYS/DEPOSITION 
Investigation of tin as a constituent of inorganic coatings for 
magnesium alloys. Final report, | May 1974-30 Apr 1975, 
2:14186 (AD-A-013278) 
TIN ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at four Kelvin 
(Ti-SAI-2.5Sn, Ti-6Al-4V), 2:14093 (AD/A-012365) 
TIN ALLOYS/GRAIN GROWTH 
Effect of third element additions on the properties of bronze 
processed Nb,Sn, 2:14128 (BNL-21767) 
TIN ALLOYS/MECHANICAL PROPERTIES 
Effect of omega phase on selected properties of beta III titanium 
alloy. Final report, Feb 1971-Nov 1974, 2:14098 (AD-A- 
012701) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of low temperature neutron irradiation on Nb,Sn 
composite wires in fields up to 10 tesla, 2:14203 
TIN ALLOYS/SUPERCONDUCTIVITY 
Anisotropic length changes at the superconducting transition in 
dilute indium-tin alloy single crystals, 2:14157 
Superconductivity in powder-metallurgically produced 
composites of CuNb, CuV and CuSnNb, 2:14156 
TIN ALLOYS/THERMAL STRESSES 
Influence of thermally induced matrix stresses on the 
superconducting properties of Nb,Sn wire conductors, 
2:14127 (BNL-21755) 
TIN ALLOYS/TRANSITION TEMPERATURE 
Effect of pressure on the superconducting transition temperature 
of (LaPr)Sn, and (LaGd)Sng, 2:14140 
TIN BASE ALLOYS/ANTIFERROMAGNETISM 
Itinerant f-electron antiferromagnetism in NpSng, 2:14088 
TIN CHLORIDES/ATOM-MOLECULE COLLISIONS 
Product magnetic deflection slotted disk velocity analysis 
molecular beams kinetics: Li+SnCl,, PCl;, and SF,, 2:15165 
TIN COMPOUNDS/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1 .2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
TIN COMPOUNDS/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1.2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
TIN IONS/COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials (supplement). Final report 16 Jun-15 Sep 1975, 
2:15133 (AD-A-025092) 
TIN SULFIDES/CRYSTAL STRUCTURE 
Study of the pseudoternary compounds Sn/sub 1 .2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
TIN SULFIDES/TRANSITION TEMPERATURE 
Study of the pseudoternary compounds Sn/sub 1 .2-x/Er/sub x/ 
Mo,S, and SnMo,S/sub 8-x/Se/sub x/ and their 
superconducting critical temperatures, 2:14280 
TIRES/RECYCLING 
A study of the feasibility of requiring the Federal Government to 
use retreaded tires. Final report, 2:13945 (PB-243028) 
TIRES/ROLLING FRICTION 
Rolling resistance of tires measured under transient and 
equilibrium conditions on Calspan’s tire research facility. Final 
report, Apr 1975-Jan 1976, 2:14004 (PB-251932) 
TISSUE-EQUIVALENT MATERIALS/NEUTRON TRANSPORT 
Frequency of occurrence of various nuclear reactions when fast 
neutrons (approximately-less-thanS0 MeV) pass through 
tissue-equivalent material, 2:15302 
TISSUES 
See also SKIN 
TISSUES/BIOLOGICAL RADIATION EFFECTS 
INDOSE: program for calculating radial energy deposited due to 
scattered particles, 2:14871 (BNL-21469) 
TISSUES/CHARGED-PARTICLE TRANSPORT 
Two-dimensional visualization of stopping pion distributions, 
2:15292 





MAR. 31, 1977 241S 


TISSUES/ENERGY ABSORPTION 
INDOSE: program for calculating radial energy deposited due to 
scattered particles, 2:14871 (BNL-21469) 
TITANATES/ELECTRICAL PROPERTIES 
Photoassisted electrolysis of water using a BaTiO, electrode, 
2:14320 
TITANATES/ORDER-DISORDER TRANSFORMATIONS 
Critical growth and saturation effects in order-parameter 
fluctuations with two time scales, 2:15337 
TITANIUM/CHEMICAL RADIATION EFFECTS 
Deuteron trapping in titanium, 2:14219 
TITANIUM/CRYSTAL DEFECTS 
Atomic structure of defects in HCP metals, 2:14073 
TITANIUM/OXIDATION 
A study of pre-ignition processes in zirconium, titanium, and 
zirconium hydride, 2:14192 (AD-A-019166) 
TITANIUM/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
TITANIUM 49 TARGET/ALPHA REACTIONS 
Systematics in back-angle alpha-particle scattering: Sc, Ti, V 
and Cr isotopes, 2:15247 
TITANIUM 50/ENERGY LEVELS 
Nuclear data sheets for A = 50, 2:15243 
TITANIUM 50 TARGET/ALPHA REACTIONS 
Systematics in back-angle alpha-particle scattering: Sc, Ti, V, 
and Cr isotopes, 2:15247 
TITANIUM ALLOYS 
See also INCONEL X750 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CORROSION 
Irradiation and corrosion effects in vanadium and vanadium base 
alloys, 2:14209 
TITANIUM ALLOYS/CRITICAL FIELD 
Pinning in the paramagnetic limit, 2:14137 
TITANIUM ALLOYS/FATIGUE 
Fatigue crack growth rates of structural alloys at four Kelvin 
(Ti-SAI-2.5Sn, Ti-6AI-4V), 2:14093 (AD/A-012365) 
TITANIUM ALLOYS/HYDRIDATION 
Solid-state hydrogen storage materials of application to energy 
needs. Semiannual technical report No. 2, 1 Jan-30 Jun 1975, 
2:12678 (AD-A-019528) 
TITANIUM ALLOYS/HYSTERESIS 
Experimental hysteretic loss for a series of superconducting 
filamentary NbTi wires and a field dependent critical state 
model. Final technical report 2 Oct 1972-31 Dec 1974, 
2:15327 (AD-A-018128) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Effect of omega phase on selected properties of beta III titanium 
roe Final report, Feb 1971-Nov 1974, 2:14098 (AD-A- 
012701) 
TITANIUM ALLOYS/PHYSICAL PROPERTIES 
Handbook on materials for superconducting machinery. 
(mechanical, thermal, electrical, and magnetic properties of 
structural materials including data sheets for the first 
supplement). Report for Nov 1974-Nov 1975, 2:14099 (AD- 
A-023228) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation and corrosion effects in vanadium and vanadium base 
alloys, 2:14209 
Swelling and microstrucutral changes in irradiated vanadium 
alloys, 2:14225 
TITANIUM ALLOYS/PLASTICITY 
Low-temperature plasticity of superconducting materials of 
niobium-titanium alloys (E), 2:14116 
TITANIUM ALLOYS/PROTECTIVE COATINGS 
Erosion and fatigue behavior of coated titanium alloys for gas 
turbine engine compressor applications. Final report, 2:14188 
(AD-A-022344) 
TITANIUM ALLOYS/SHAPE MEMORY EFFECT 
owe of alloying on the shape memory phenomenon in nitinol, 
714117 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Hydrogen storage, water electrolysis and fuel cells for electric 
energy storage, 2:12679 (BNL-21498) 
TITANIUM ALLOYS/STRAIN AGING 
Effects of interstitial oxygen and nitrogen on the mechanical 
roperties of niobium-titanium alloys, 2:14115 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Flux-flow resistance minima in Type-II superconductors, 2:14134 
TITANIUM ALLOYS/TENSILE PROPERTIES 
Effects of interstitial oxygen and nitrogen on ihe mechanical 
properties of niobium-titanium alloys, 2:14115 


TOKAMAK DEVICES/MAGNETIC FIELD CONFIGURATI/ 


TITANIUM ALLOYS/TRANSITION TEMPERATURE 
On the properties of amorphous vanadium alloys, 2:14147 
TITANIUM. AL ALLOYS/YIELD STRENGTH 

Low-temperature plasticity of superconducting materials of 

niobium-titanium alloys (E), 2:14116 
TITANIUM BASE ALLOYS/CHARGE EXCHANGE 

Charge transfer: an alternative to describe the superconducting 

properties of the A-15 structure, 2:14135 
TITANIUM BASE ALLOYS/CRACKS 

Crack growth in Ti-8Al-1Mo-1V with real-time and accelerated 

flight by flight loading, 2:14105 (N-75-29092) 
TITANIUM BASE ALLOYS/CREEP 

Static and cyclic creep properties of Ti-6Al-4V for several heat 

treatments. Technical report, 2:14090 (AD-A-011842) 
TITANIUM BASE ALLOYS/EROSION 

A mechanistic model for prediction of ductile erosion. Final 
report, | Jan 1973-31 Dec 1974, 2:14187 (AD-A- 
013833/9ST) 

TITANIUM BASE ALLOYS/FATIGUE 

Fatigue crack growth and J-integral fracture parameters of Ti- 
6Al-4V at ambient and cryogenic temperatures, 2:14092 
(AD/A-012365) 

Fracture testing and results for a Ti-6Al-4V alloy at liquid 
helium temperature, 2:14097 (AD/A-012365) 

TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 

Crack-closure and crack-growth measurements in surface-flawed 
titanium alloy Ti-6Al-4V, 2:14106 (N-75-30299) 

Fatigue crack growth and J-integral fracture parameters of Ti- 
6Al-4V at ambient and cryogenic temperatures, 2:14092 
(AD/A-012365 ) 

Fracture testing and results for a Ti-6AI-4V alloy at liquid 
helium temperature, 2:14097 (AD/A-012365) 

Growth of surface and corner cracks in beta-processed and mill- 
annealed Ti-6AI-4V, 2:14103 (N-75-27135) 

TITANIUM BASE ALLOYS/SUBMERGED ARC WELDING 
Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 

012409) 
TITANIUM BASE ALLOYS/SURFACE TREATMENTS 

Surface characterization of titanium and titanium alloys. Part I. 
Effect on titanium - 6 aluminum - 4 vanadium alloy of 
commercial treatments. Final report, Jun 1975-Jan 1976, 
2:14061 (AD-A-025334) 

TITANIUM BASE ALLOYS/TENSILE PROPERTIES 

Plastic deformation of unaged RMI 38644 (Ti-3.4 Al-8.3 V-5.8 

Cr-3.9 Zr-4.2 Mo), 2:14118 
TITANIUM CARBIDES/CHEMICAL PREPARATION 

The preparation of titanium-vanadium carbide/nickel cermets. 
Technical report, 2:14231 (PB-252596) 

TITANIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 

Aging behavior of radiation-damaged titanium tritide from *He 
NMR, 2:14287 

TITANIUM OXIDES/DISSOCIATION ENERGY 

Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661 ) 

TITANIUM OXIDES/IONIZATION POTENTIAL 

Thermochemistry of gaseous metal oxides. Final report, | Apr 
1973-31 Dec 1975, 2:14307 (AD-A-025661 ) 

TITANIUM OXIDES/PHYSICAL RADIATION EFFECTS 

CTR quarterly progress report, April-June 1976 (Surface 
studies, materials studies, and engineering for TEPR project), 
2:15544 (ANL/CTR-76-4) 

TOKAMAK DEVICES 
See also ALCATOR DEVICE 
ATC DEVICES 
DOUBLET-3 DEVICE 
JET TOKAMAK 
LT-3 TOKAMAK 
PLT DEVICES 
ST TOKAMAK 
TFTR DEVICE 
TOKAMAK DEVICES/ALFVEN WAVES 
Current-driven Alfven instability, 2:15494 
TOKAMAK DEVICES/CONTROL SYSTEMS 
Sustainment of equilibrium of a plasma cord in a Tokamak with 
the aid of an automatic control system, 2:15625 
TOKAMAK DEVICES/DISTRIBUTION FUNCTIONS 
Multispecies transport in collisional tokamaks, 2:15387 
TOKAMAK DEVICES/ELECTRON TEMPERATURE 

First measurements of plasma parameters with the Tokamak-10 

setup, 2:15380 
TOKAMAK DEVICES/ENERGY BALANCE 

Neutral-atom balance in the plasma of the T-4 tokamak, 

2:15375 

TOKAMAK DEVICES/ION TEMPERATURE 
xt measurements of plasma parameters with the Tokamak-10 
v2tup, 2:15380 
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TOKAMAK DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Ergodization of magnetic surfaces in Tokamaks, 2:15587 
TOKAMAK DEVICES/OPERATION 
Experimental and theoretical studies of belt pinches and high- 
beta tokamaks, 2:15548 (COO-2456-38) 
TOKAMAK DEVICES/PLASMA DENSITY 
Some observations on maximum densities in tokamak 
experiments, 2:15435 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Concentration and effective charge of impurities in plasmas by 
laser radiation scattering, 2:15406 
Sub-millimetre lasers for collective scattering in long Debye 
length plasmas, 2:15407 
TOKAMAK DEVICES/PLASMA DRIFT 
ee distribution of drift-wave fluctuations in tokamaks, 
715538 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Computational study of axisymmetric modes in noncircular cross 
section tokamaks, 2:15476 (PPPL-1283) 
Observation of the fine structure of a disruptive instability in a 
tokamak, 2:15487 (CONF-761012-30) 
TOKAMAK DEVICES/REVIEWS 
Fusion research. II. Detailed reactor studies identify more 
problems, 2:15573 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Instability of the runaway-electron beam in a tokamak, 2:15490 
Runaway electrons in the TM-3 tokamak, 2:15374 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
Superconducting toroidal magnets for fusion feasibility 
experiments and power reactors, 2:15586 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Mode-coupling stabilization of the dissipative trapped-electron 
instability, 2:15484 
New macroscopic theory of anomalous diffusion induced by the 
dissipative trapped-ion instability, 2:15493 
TOKAMAK TYPE REACTORS/DESIGN 
Tokamak experimental power reactor conceptual design. 
Volume I, 2:15542 (ANL/CTR-76-3( Vol.1)) 
Tokamak experimental power reactor conceptual design. 
Volume II, 2:15543 (ANL/CTR-76-3(Vol.2)) 
TOKAMAK TYPE REACTORS/EFFICIENCY 
Plant efficiency of fusion power stations, 2:15564 
TOKAMAK TYPE REACTORS/IMPURITIES 
Effect of plasma confinement and impurity level upon the 
performance of a D-T burning tokamak experimental power 
reactor, 2:15370 
TOKAMAK TYPE REACTORS/JOULE HEATING 
Ohmic heating of tokamaks (MHD instability and skin effects), 
2:15357 
TOKAMAK TYPE REACTORS/OPERATION 
Operation and control of high density tokamak reactors, 
2:15545 (CONF-760935-22) 
TOKAMAK TYPE REACTORS/PERFORMANCE 
Tokamak hybrid study (Blanket design evaluation), 2:15578 
(PPPL-1284) ; 
TOKAMAK TYPE REACTORS/PLASMA CONFINEMENT 
Effect of plasma confinement and impurity level upon the 
performance of a D-T burning tokamak experimental power 
reactor, 2:15370 
Trapping of charged particles by a travelling wave with 
increasing phase velocity, 2:15362 
TOKAMAK TYPE REACTORS/PLASMA HEATING 
Alpha-particle heating of tokamak plasmas, 2:15358 
Plasma heating (Review of present technological and 
experimental status of auxiliary heating techniques), 2:15350 
(CONF-760935-10) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
Annual progress report (Nonlinear saturation of instabilities; 
linear stability theory for tokamaks), 2:15473 (COO-3497-21) 
TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
Fusion r/d on advanced fuels, homopolar —— circuit 
breakers and tokamak diagnostics. Final report, 2:15557 (PB- 
248322) 
TOKAMAK TYPE REACTORS/SCALING LAWS 
ration and control of high density tokamak reactors, 
2:15545 (CONF-760935-22) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Oak Ridge EPR and TNS studies (Reference design), 2:15547 
(CONF-760935-32) 
Tokamak experimental power reactor, 2:15574 
TOKAMAK TYPE REACTORS/THERMONUCLEAR IGNITION 
ration and control of high density tokamak reactors, 
2:15545 (CONF-760935-22) 
TOKYO-1 REACTOR 
See FUKUSHIMA-I1 REACTOR 
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iquid-me inary cycles for statio' power (Nuclear power 
plants), 2:12949 (N-75-30649) 9 

TOROIDAL PINCH TYPE REACTORS/PLASMA HEATING 

Plasma a (Review of present technological and 
experimental status of auxiliary heating techniques), 2:15350 
(CONF-760935-10) 

TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/PLASMA INSTABILITY 
Stability and spectra of the bumpy theta pinch, 2:15488 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/BIBLIOGRAPHIES 

Total energy systems for buildings (citations from the NTIS Data 
Base). Report for 1964-Feb 1976 (46 citations), 2:13912 
(NTIS/PS-76/0274) _ 

Total energy systems for buildings (citations from the 
————— Index Data Base). Report for 1964-Feb 1976 (55 
citations), 2:13913 (NTIS/PS-76/0275) 

TOTAL ENERGY SYSTEMS/CONTROL SYSTEMS 

Solar total energy control data acquisition system, 2:12753 
(SAND-76-0506) 

TOTAL ENERGY SYSTEMS/DATA ACQUISITION SYSTEMS 

Solar total energy control data acquisition system, 2:12793 
(SAND-76-0506) 

TOTAL ENERGY SYSTEMS/DESIGN 

Conceptual design study for the application of a solar total 
energy system at the North Lake Campus, Dallas County 
Community College District, 2:12794 (SAND-76-0512) 

TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 

Conceptual design study for the application of a solar total 
energy system at the North Lake Campus, Dallas County 
Community College District, 2:12794 (SAND-76-0512) 

TOTAL ENERGY SYSTEMS/MAINTENANCE 
Total energy systems operation, 2:13722 
TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
Solar Total Energy Program plan, 2:12792 (SAND-76- 
0167(Rev.)) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 

Central station solar electric power using liquid metal heat 
transport, 2:12768 

Collector field of optimization for a solar thermal electric power 
plant, 2:12770 ; 

Development of the solar power central receiver concept, 
2:12767 (SAND-76-8677) 

Solar thermal power systems based on optical transmission. 
Technical report No. |. Solar tower receiver study. Report for 
1 Jul-30 Dec 1974, 2:12766 (PB-253166) 

Windowed versus windowless solar energy cavity receivers, 
2:12769 

TOWER FOCUS POWER PLANTS/HEAT TRANSFER 

Central station solar electric power using liquid metal heat 

transport, 2:12768 
TOWER FOCUS POWER PLANTS/HELIOSTATS 

Collector field of optimization for a solar thermal electric power 
plant, 2:12770 

Design, fabrication, and test of a heliostat for a central receiver 
solar thermal power plant. Project technical report, May 
1974-Sep 1975, 2:12765 (PB-252667) 

TOWER FOCUS POWER PLANTS/PERFORMANCE 

Solar thermal electric power plants: their performance 

characteristics and total social costs, 2:12763 
TOWER FOCUS POWER PLANTS/RESEARCH PROGRAMS 

Development of the solar power central receiver concept, 

2:12767 (SAND-76-8677) 
TRAINS/COMPARATIVE EVALUATIONS 

Coal future: coal transportation-unit trains - slurry and 
pneumatic pipelines. Appendix F. Final report, 2:12281 (PB- 
248652) 

TRAINS/DIESEL ENGINES 

A study of fuel economy and emission reduction methods for 
marine and locomotive diesel engines. Interim report, Nov 
1974-May 1975, 2:13970 (PB-246725) 

TRAINS/ELECTRIC MOTORS , 

Factors affecting railroad electrification as applied to Conrail, 

2:13986 (PB-248798) 
TRANSDUCERS/DESIGN 
Fast response, 2.5K psi (17.24 MPa) transducer for 
measurement of gas pressure in PWR fuel rods, 2:13014 
(ANCR-NUREG- 1320) 
TRANSFER (ENERGY) 

See ENERGY TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
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TRANSFER (MASS) 
See MASS TRANSFER 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
MOS TRANSISTORS 
TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Neutron hardness assurance for bipolar transistors through 
determination of physical parameters. Final report, 2:14575 
(AD-A-019155) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/BLAST EFFECTS 
Zonal transportation system vulnerability. Final report, 2:14609 
(AD-A-024460) 
TRANSPORTATION SYSTEMS/ECONOMICS 
Multiregional economic impacts of energy and transportation 
policies. Report No. 8, 2:13956 (PB-224586) 
TRANSPORTATION SYSTEMS/EDUCATION 
Directory of transportation education (Post-secondary 
institutions), 2:13714 
TRANSPORTATION SYSTEMS/EMERGENCY PLAN 
Proposed energy conservation contingency plan: emergency 
commuter parking management and carpooling incentives. 
Contingency plan No. 2, 2:13777 (FEA/H-76/431) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
A summary of opportunities to conserve transportation energy. 
Final report, 2:13962 (PB-247790) 
Energy conservation through urban transportation planning. 
Final report, 2:13957 (PB-245214) 
Energy conservation in the food system: a publications list, 
2:13772 (FEA/D-76/080) 
TRANSPORTATION SYSTEMS/ENERGY POLICY 
Joint strategies for urban transportation, air quality, and energy 
conservation. Joint action programs, 2:13931 (PB-244473) 
Multiregional economic impacts of energy and transportation 
policies. Report No. 8, 2:13956 (PB-224586) 
TRANSPORTATION SYSTEMS/FIRE HAZARDS 
Zonal transportation system vulnerability. Final report, 2:14609 
(AD-A-024460) 
TRANSPORTATION SYSTEMS/MATHEMATICAL MODELS 
Multiregional economic impacts of energy and transportation 
policies. Report No. 8, 2:13956 (PB-224586) 
TRANSPORTATION SYSTEMS/NUCLEAR MATERIALS 
MANAGEMENT 
Physical security during transportation, 1976, 2:12603 
TRANSPORTATION SYSTEMS/POWER SYSTEMS 
Circuit breaker development and application. Phase II. Report 
for 1973-1974, 2:12253 (PB-248311) 
TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 
The development of a transportation demonstration project in a 
military community. Part I. Report and action plan. Technical 
report, Jan-Dec 1975, 2:13951 (AD-A-023421) 
TRANSPORTATION SYSTEMS/REVIEWS 
Inland waterway transportation, 2:13958 (PB-246074) 
TRANSPORTATION SYSTEMS/SECURITY 
Advanced physical protection systems for facilities and 
transportation, 2:12599 
TRAPPED ELECTRONS/ENDOR 
ENDOR studies of radiation-produced trapped electrons and 
radicals in disordered systems. Final report, | Nov 1974-31 
Oct 1975, 2:14325 (AD-A-020120) 
TRAPPED-PARTICLE INSTABILITY 
New macroscopic theory of anomalous diffusion induced by the 
dissipative trapped-ion instability, 2:15493 
TRAPPED-PARTICLE INSTABILITY/BETA RATIO 
Finite-beta and resonant-electron effects on trapped-electron 
instabilities, 2:15486 
TRAPPED-PARTICLE INSTABILITY/FEEDBACK 
Feedback suppression of dissipative trapped-particle instabilities 
by neutral-beam injection, 2:15485 
TRAPPED-PARTICLE INSTABILITY/INSTABILITY GROWTH 
RATES 
Finite-beta and resonant-electron effects on trapped-electron 
instabilities, 2:15486 
TRAPPED-PARTICLE INSTABILITY/NONLINEAR PROBLEMS 
Linear and nonlinear theory of trapped-particle instabilities, 
2:15475 (PPPL-1279) 
TRAPPED-PARTICLE INSTABILITY/STABILIZATION 
Feedback suppression of dissipative trapped-particle instabilities 
by neutral-beam injection, 2:15485 
Mode-coupling stabilization of the dissipative trapped-electron 
instability, 2:15484 


TRITIUM/TISSUE DISTRIBUTION / 


Stabilization of the trapped-electron mode by a collisionally 
broadened Landau resonance, 2:15482 
TRAPS 
Device for trapping fission products (Patent; HTGR), 2:13073 
TREAT REACTOR 0 OPES 
Fast-neutron hodoscope at TREAT: data processing, analysis, 
and results, 2:13489 
TREAT REACTOR/REACTOR OPERATION 
Reactor development program progress report, July-August 
1976, 2:13505 (ANL-RDP-S52) 
TRIGA TYPE REACTORS 
See also NSRR REACTOR 
TRIGA TYPE REACTORS/FUEL MANAGEMENT 
TRIGA core management model (TRICOM code), 2:13478 
TRIGA-3-ILLINOIS REACTOR/FUEL ELEMENTS 
Neutron spectrum and radial power distribution measurements 
in a TRIGA reactor fuel element, 2:13488 
TRITIUM 
Tritium formation and elimination in light-water reactors, 
2:13615 
TRITIUM/BETA-MINUS DECAY 
Aging behavior of radiation-damaged titanium tritide from *He 
NMR, 2:14287 
TRITIUM/BREEDING 
Tritium release from lithium silicate and lithium aluminate, in- 
reactor and out-of-reactor, 2:15575 (BNWL-2116) 
TRITIUM/BUILDUP 
Tritium accumulation in lettuce fumigated with elemental 
tritium, 2:14928 (PB-250428) 
TRITIUM/COMPRESSION 
Neutron yield calculations from self-similar spherical 
compressions, 2:15472 
TRITIUM/CONTAINMENT 
Containment and recovery system for fuel-reprocessing plants, 
2:12479 (UCRL-78585) 
Current CTR-related tritium handling studies at ORNL, 2:15599 
(CONF-760935-27) 
Environmental control of the tritium inventory in a fusion 
reactor facility, 2:15600 (MLM-2360(OP)) 
Tritium containment and blanket design challenges for a | GWe 
mirror fusion central power station, 2:15602 (UCRL-77968) 
TRITIUM/DIFFUSION 
Tritium transport in nonmetallic solids, 2:15617 (CONF-760558- 


6) 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Detection and measurement of tritium forms released from a 
nuclear production complex, 2:14732 (DP-MS-76-38X) 
TRITIUM/GAS CHROMATOGRAPHY 
Potential application of gas chromatography to the analysis of 
hydrogen isotopes, 2:14293 (MLM-2356) 
TRITIUM/MATERIALS HANDLING 
CTR quarterly progress report, April-June 1976 (Surface 
studies, materials studies, and engineering for TEPR project), 
2:15544 (ANL/CTR-76-4) 
Environmental control of the tritium inventory in a fusion 
reactor facility; 2:15600 (MLM-2360(OP)) 
Timing tests: automatic valve closure for tritium leaks, 2:14404 
(UCID-17256) 
Tritium operating safety seminar, Los Alamos, New Mexico, July 
30, 1975, 2:14398 (LA-6307C ) 
TRITIUM/MONITORING 
Vertical profiles of HTO, HDO, and H,O in the troposphere. 
Technical note, 2:14735 (PB-245731) 
TRITIUM/RADIATION HAZARDS 
Public health implications of radioluminous materials, 2:14891 
(PB-246642) 
TRITIUM/RADIATION MONITORING 
‘Fallout tritium’ distribution in the environment, 2:14768 
LLL model NR-1 tritium sniffer (5 Mar 1975) (Engineering 
Materials) (34 drawings), 2:14559 (CAPE-2528) 
TRITIUM/RADIOCHEMICAL ANALYSIS 
Tentative reference method for measurement of tritium in 
environmental waters. Environmental monitoring series, 
2:14804 (PB-25 1244) 
TRITIUM/RELEASE LIMITS 
Factors affecting calculations of dose resulting from a tritium 
release into the atmosphere, 2:15598 (CONF-760935-25) 
TRITIUM/REMOV AL 
Tritium removal from air streams by catalytic oxidation and 
water adsorption, 2:14737 (UCRL-78173) 
TRITIUM/SAMPLING 
Detection and measurement of tritium forms released from a 
nuclear production complex, 2:14732 (DP-MS-76-38X) 
TRITIUM/SCINTILLATION COUNTING 
Analysis of carbon-14 and tritium in reactor stack gas, 2:14300 
(PB-248286) 
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TRITIUM/TISSUE DISTRIBUTION 

Tritium fractionation in plants. Environmental monitoring series, 
2:14927 (PB-245839) 

TRITIUM COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Detection and measurement of tritium forms released from a 
nuclear production complex, 2:14732 (DP-MS-76-38X) 

TRITIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 

Aging behavior of radiation-damaged titanium tritide from *He 

NMR, 2:14287 
TRITIUM COMPOUNDS/SAMPLING 

Detection and measurement of tritium forms released from a 

nuclear production complex, 2:14732 (DP-MS-76-38X) 
TRITIUM RECOVERY 

Containment and recovery system for fuel-reprocessing plants, 
2:12479 (UCRL-78585) 

Current CTR-related tritium handling studies at ORNL, 2:15599 
(CONF-760935-27) 

TRITIUM TARGET/NEUTRON REACTIONS 
Elastic neutron scattering from distributed fusion neutrons, 
deuterium, tritium, and lithium, 2:15227 (LA-6537-MS) 
TRITON REACTIONS/PICKUP REACTIONS 
The **Mg and **Si(t,@) reactions (15 and 23.5 MeV), 2:15239 
TRITON REACTIONS/STRIPPING 

*8Sr(t,p)*Sr reaction at 20 MeV and the systematics of pairing 
excitations near N = 50, 2:15253 

Study of particle-pairing vibration multiplets in ?"'Bi, 2:15265 

TROPOSPHERE/DEUTERIUM COMPOUNDS 

Vertical profiles of HTO, HDO, and H,O in the troposphere. 

Technical note, 2:14735 (PB-245731) 
TROPOSPHERE/TRITIUM COMPOUNDS 

Vertical profiles of HTO, HDO, and H,O in the troposphere. 

Technical note, 2:14735 (PB-245731) 
TROPOSPHERE/WATER VAPOR 

Vertical profiles of HTO, HDO, and H,O in the troposphere. 

Technical note, 2:14735 (PB-245731) 
TROUT/RADIOACTIVITY 

Cesium-137 activities in fish residing in thermal discharges to 

Lake Michigan, 2:14811 
TRUCKS/ACCIDENTS 

Risk assessment of storage and transport of liquefied natural gas 

and LP-gas. Final report, 2:12392 (PB-247415) 
TRUCKS/AERODYNAMICS 

Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Report for 1964-Feb 1976 (33 citations), 2:13999 
(NTIS/PS-76/0283) 

Aerodynamic forces on motor vehicles (citations from the 
Engineering Index Data Base). Report for 1970-Feb 1976 (70 
citations), 2:14000 (NTIS/PS-76/0284) 

TRUCKS/EXHAUST GASES 

Mass emissions from ten pre-controlled gasoline trucks, and 
comparisons between different trucks on a road course. Final 
report, 2:14022 (PB-251586) 

TRUCKS/FUEL CONSUMPTION 

Aerodynamic forces on motor vehicles (citations from the NTIS 
Data Base). Report for 1964-Feb 1976 (33 citations), 2:13999 
(NTIS/PS-76/0283) 

Aerodynamic forces on motor vehicles (citations from the 
Engineering Index Data Base). Report for 1970-Feb 1976 (70 
citations), 2:14000 (NTIS/PS-76/0284) 

Fuel consumption of tractor-trailer trucks as affected by speed 
limit and payload weight. Final report Dec 1973-Jul 1974, 
2:13965 (PB-248953) 

Mass emissions from ten pre-controlled gasoline trucks, and 
comparisons between different trucks on a road course. Final 
report, 2:14022 (PB-251586) 

Statistical study of speed and fuel, 1973-1974, 2:14034 (PB- 
244736) 

TRUCKS/FUEL ECONOMY 

A study of technological improvements to optimize truck 
configurations for fuel economy. Final report, May 1974-Jan 
1975, 2:13996 (PB-24668 1) 

TRUCKS/OPERATION 

Statistical study of speed and fuel, 1973-1974, 2:14034 (PB- 

244736) 
TRUCKS/TIRES 

Rolling resistance of tires measured under transient and 
equilibrium conditions on Cal ‘s tire research facility. Final 
report, Apr 1975-Jan 1976, 2:14004 (PB-251932) 

TRYPSIN/BI HEMICAL REACTION KINETICS 

Trypsin-induced ATPase activity in potato mitochondria, 

2:14844 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 

See also PRESSURE TUBES 
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TUBES/CREEP 
Laser interferometer system for the measurement of creep in 
pressurized tubes, 2:14506 (HEDL-SA-1101) 
TUBES/FABRICATION 
Special requirements for pipe and tubing for nuclear and other 
special applications, 2:13333 
TUB /FILM. COOLING 
Hydrodynamically-controlled rewetting, 2:14502 
TUBES/SUPPORTS 
Tube holding device for tube bundles in heat exchangers 
(Patent), 2:13340 
TUBES/WETTABILITY 
Hydrodynamically-controlled rewetting, 2:14502 
TUBES (CONDUITS) 
See PIPES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 
Catalytic hydrogenation of coal-derived liquids. Interim report, 
March-May 1976 (Ni-W catalyst), 2:12160 (FE-2034-3) 
TUNGSTEN/CHARGED-PARTICLE TRANSPORT 
Inelastic interaction mean free path of negative pions in tungsten 
(5 to 15 GeV/c), 2:15289 (N-75-28206) 
TUNGSTEN/EDGE DISLOCATIONS 
Interaction between interstitial atoms and 1/2 < 111 > (110) 
edge dislocations, and its influence on the Peierls stress, 
2:14078 
TUNGSTEN/TWINNING 
Computer simulation study of the structure of twin boundaries 
and twinning dislocations in body centred cubic metals, 
2:14075 
TUNGSTEN 176/ENERGY LEVELS 
Nuclear data sheets for A = 176, 2:15260 
TUNGSTEN ALLOYS 
See also STELLITE 
TUNGSTEN ALLOYS/YIELD STRENGTH 
Influence of dynamic yield point in multimaterial impact, 
2:14120 
TUNGSTEN FLUORIDES/ATOM-MOLECULE COLLISIONS 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
TUNGSTEN FLUORIDES/IONIZATION 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
TURBINE BLADES/EROSION 
Liquid film thickness measurements in University of Michigan 
wet steam tunnel. Technical report, 2:13541 (PB-247804) 
TURBINE BLADES/PROTECTIVE COATINGS 
NS-4 coating process development for columbium alloy airfoils. 
Final report, Apr 1974-Feb 1976, 2:14189 (AD-A-025797) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/HEAT RECOVERY 
Preliminary study of the fuel saving potential of regenerative 
turbofans for commercial subsonic transports, 2:14005 (N-75- 
30178) 
TURBINES/WORKING FLUIDS 
Use of unconventional fluids for single stage supersonic turbines 
of low power output, 2:12901 
TURBULENT FLOW/HEAT TRANSFER 
Transient hydraulics and heat transfer in turbulent flow, 2:13294 
TURBULENT FLOW/HYDRAULICS 
Transient hydraulics and heat transfer in turbulent flow, 2:13294 
TWINNING/COMPUTER CALCULATIONS 
Computer simulation study of the structure of twin boundaries 
and twinning dislocations in body centred cubic metals, 
2:14075 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TYPE-I SUPERCONDUCTORS/CRITICAL FIELD 
Critical magnetic fields in type-I superconducting films 
(Ginzburg-Landau theory), 2:15330 
TYPE-I S RCONDUCTORS/ELECTRIC CONDUCTIVITY 
Transport properties in the intermediate state, 2:14139 
TYPE-I SUPERCONDUCTORS/MAGNETIC SUSCEPTIBILITY 
Pa tic effect in Type-I superconductors, 2:15331 
TYPE-I SUPERCONDUCT RS/THERMAL CONDUCTIVITY 
Transport Foo ae in the intermediate state, 2:14139 
TYPE-I SUPERCONDUCTORS/THERMOELECTRIC 
PROPERTIES 
Transport properties in the intermediate state, 2:14139 
TYPE-II SUPERCONDUCTORS/AC LOSSES 
NEDR: a computer program for calculating ac losses in a type-II 
superconductor with a field-dependent surface barrier, 
215314 (IS-4017) 
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TYPE-II SUPERCONDUCTORS/CRITICAL CURRENT 
Separation of resistive and magnetic contributions to the 
hysteresis of Type II superconductors in time-dependent fields, 
2:14151 
TYPE-II SUPERCONDUCTORS/FREE ENERGY 
Inhomogeneous Type-II superconductor at high fields and 
superconducting nuclei above H/sub c2/, 2:15320 
TYPE-II SUPERCONDUCTORS/MIXED STATE 
Calculations of the thermal conductivity in the mixed state of a 
dirty superconductor, 2:15326 
TYPE-II SUPERCONDUCTORS/PARAMAGNETISM 
Flux-flow resistance of paramagnetically-limited Type-II 
superconductors, 2:15325 
TYPE-II SUPERCONDUCTORS/PHASE TRANSFORMATIONS 
Flux-flow resistance of paramagnetically-limited Type-Il 
superconductors, 2:15325 
TYPE-II SUPERCONDUCTORS/THERMAL CONDUCTIVITY 
Calculations of the thermal conductivity in the mixed state of a 
dirty superconductor, 2:15326 
TYPE-Iit SUPERCONDUCTORS 
See TYPE-I1 SUPERCONDUCTORS 


U 


UCLBL 

See LAWRENCE BERKELEY LABORATORY 
UCLLL 

See LAWRENCE LIVERMORE LABORATORY 
ULTRACENTRIFUGE ENRICHMENT PLANTS 

See CENTRIFUGE ENRICHMENT PLANTS 
ULYANOVSK REACTOR VK-50 

See VK-50 REACTOR 
UNDERGROUND EXPLOSIONS 

See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/SEISMIC EFFECTS 

Earthquake triggering by earthquakes and nuclear explosions at 
rates of less than 1°/day, 2:14955 (UCRL-52096) 

UNDERGROUND EXPLOSIONS/SITE SELECTION 

Subsurface geology of the Lawrence Livermore Laboratory 
portion of Area 4 at the Nevada Test Site, 2:14770 (UCRL- 
52061) 

UNDERGROUND MINING 
Coal preparation. Energy program report, 2:12255 (PB-249053) 
UNDERGROUND MINING/DUSTS 

Dust suppression with water sprays during continuous coal 
mining operations. Report of investigations, 2:12246 (PB- 
245562) 

UNDERGROUND MINING/EXPLOSIONS 

Dust dispersal by explosion-induced airflow. Entrainment by 

airblast. Report of investigations 1976, 2:12300 (PB-253014) 
UNDERGROUND MINING/GEOLOGY 

Geologic and ground-control aspects of an experimental 
shortwall operation in the Upper Ohio Valley. Report of 
investigations, 2:12272 (PB-251983) 

UNDERGROUND MINING/GROUND SUBSIDENCE 

Relationship between undergound mine water pools ans 
subsidence in the northeastern Pennsylvania anthracite fields. 
Final report, 25 Sep 1973-3 Apr 1975, 2:12235 (PB-242467) 

Subsidence monitoring in conjunction with underground mine 
flushing operations. Final report, 2:12268 (PB-250818) 

Use of photo interpretation and geological data in the 
identification of surface damage and subsidence. Final report, 
Nov 1973-Apr 1975, 2:12236 (PB-242468 ) 

UNDERGROUND MINING/MINING EQUIPMENT 

Automatic brakes for mine-track transportation systems in 
underground coal mines. Final report, 2:12269 (PB-250941) 

Data flow requirements for remote supervisory control of 
continuous mining machines. Final report, Jan-Aug 1975, 
2:12257 (PB-249298) 

Standardization of controls for underground electric face 
equipment. Final report, 2:12237 (PB-242562) 

Standardization of controls for underground electric face 
equipment. Appendix |. Remote control continuous miners. 
Research report, 2:12238 (PB-242563) 

Standardization of controls for underground electric face 
equipment. ‘ue 2. Trolley mine locomotives. Research 
report, 2:12239 (PB-242564) 

Standardization of controls for underground electric face 
equipment. Appendix 3. Railed personnel carriers. Research 
report, 2:12240 (PB-242565) 

UNDERGROUND MINING/RESEARCH PROGRAMS 

Geologic investigations of underground coal mining problems, 

2:12226 (BM-RI-8022) 


URANIUM/PROSPECTING / 


UNDERGROUND MINING/REVIEWS 
A systems approach to underground coal mining. Phase I. 
Problem analysis and research recommendations. Energy 
program report, 2:12256 (PB-249054) 
UNDERGROUND MINING/SAFETY 
Selected geologic factors affecting mining of the Pittsburgh 
coalbed. Report of investigations, 1975, 2:12263 (PB-249851) 
UNDERGROUND MINING/SUPPORTS 
Geologic and ground-control aspects of an experimental 
shortwall operation in the Upper Ohio Valley. Report of 
investigations, 2:12272 (PB-251983) 
UNDERGROUND POWER TRANSMISSION/GAS-INSULATED 
CABLES 
Development of an evaporation-cooled underground 
transmission system. Final report, 2:12941 (EPRI-TD-229) 
UNIFIED GAUGE MODELS/MAGNETIC MONOPOLES 
Scattering on magnetic charge, 2:15197 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM/ELECTRIC POWER 
Critique of the electricity industry. Research report ERG 013, 
2:13835 (NP-21227) 
UNITED KINGDOM/ENERGY CONSUMPTION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Reprocessing in Europe, 2:12497 
UNITED KINGDOM/INTERNATIONAL COOPERATION 
Industrial international data base: the cement industry, 2:13845 
(NATO/CCMS-46) 
UNITED KINGDOM/NUCLEAR INDUSTRY 
Atomic energy 1945-1952 - an involved view, 2:12962 
How the Nuclear Power Company is being organised, 2:12961 
UNITED STATES OF AMERICA 
See USA 
UNITS/DIAGRAMS 
World electricity supplies. Quantities and SI units. General pub, 
2:13942 (THE/GENP-127) 
UNLEADED GASOLINE/ADDITIVES 
Non-leaded gasoline having improved anti-knock quality 
(Patent), 2:14037 
URAGAN STELLARATOR/HIGH-FREQUENCY HEATING 
High frequency heating and equilibrium of plasma in the 
"Uragan-2"’ Stellarator, 2:15351 (CONF-761012-25) 
URANATES/LATTICE PARAMETERS 
Redetermination of the crystal structure of barium uranate, 
2:14339 
URANIUM 
See also ENRICHED URANIUM 
SLIGHTLY ENRICHED URANIUM 
Uranium (Prospecting, mining and processing; economic policy), 
2:12436 
URANIUM/ALPHA REACTIONS 
Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions, 2:15270 
URANIUM/CHEMICAL ANALYSIS 
Automated sample-processing and titration system for the 
determination of uranium, 2:12598 
SALE: Safeguards Analytical Laboratory Evaluation computer 
code, 2:12584 (ANCR-1316) 
URANIUM/ENERGY SUPPLIES 
Uranium: the market and adequacy of supply, 2:12516 
URANIUM/FORECASTING 
United States uranium resources: the 1975-2000 outlook, 
2:13766 
URANIUM/FUEL CYCLE 
Recycling of U and Pu, 2:13261 (AED-Conf-76-004-012) 
URANIUM/ION-ATOM COLLISIONS 
K-vacancy production by 4.88-GeV protons, 2:15163 
Projectile charge and velocity dependence of L-subshell 
ionization cross sections ratios for heavy elements, 2:15158 
URANIUM/MARKET 
Changing scene for uranium in Canada, 2:12583 
Uranium: the market and adequacy of supply, 2:12516 
URANIUM/MELTING 
Coating method for graphite (Patent), 2:14055 
URANIUM/MUONIC ATOMS 
Intensity of mesic x-ray transitions in lead, thorium, and 
uranium, 2:15146 
URANIUM/NEON 20 REACTIONS 
Nuclear fireball model for proton inclusive spectra from 
relativistic heavy-ion collisions, 2:15270 
URANIUM/NONDESTRUCTIVE ANALYSIS 
Random drivers for all sizes, 2:12452 
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URANIUM/PROSPECTING 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program, April-June 
1976, 2:12442 (GJBX-65(76)) 
URANIUM/RECOVERY 
Manufacture of tic fertilizers and recovery of byproduct 
uranium: a review, 2:12444 (AAEC/E-355) 
URANIUM/RESEARCH PROGRAMS 
Critical review of uranium research at Drev, 1963 - 1973, 
2:14047 (N-75-33224) 
URANIUM/SEPARATION PROCESSES 
Partitioning of actinide elements from high-level waste using 
laser photochemical methods, 2:12525 (BNL-21456) 
URANIUM/SOLVENT EXTRACTION 
Extraction data for uranium, plutonium, americium, zirconium 
and ruthenium in the system HNO,-Levextrel-TBP, 2:12500 
Se tion by solvent extraction (Separation of U, Pu, and 
ission products; patent), 2:12498 
Tem rature effect on the extraction of Pa, *Zr, *®Nb, and 
u by tributylphosphate in kerosene (10-60°C; thorium fuel 
reprocessing), 2:12496 
URANIUM/SPECTROPHOTOMETRY 
Spectrophotometric determination of uranium in nuclear waste, 
2:14301 (ARH-SA-250) 
URANIUM/STOCKPILES 
rae States uranium resources: the 1975-2000 outlook, 
1376 
URANIUM *,33/BREEDING 
233) breeding and neutron multiplying blankets for fusion 
reactors, 2:15583 
URANIUM 234/UPTAKE 
Uranium and thorium decay series nuclides in plankton from the 
Caribbean, 2:14810 
URANIUM 235/CENTRIFUGATION 
Cascade plant control by timer method (Patent), 2:12455 
Centrifuge assembly (Patent), 2:12457 
Isotope separation plant (Patent), 2:12456 
URANIUM 235/CHEMICAL ANALYSIS 
Se ae measurements of fissionable material for 
safeguard s in reprocessing plants in Europe, 2:12622 
URANIUM 238/E RICHED URANIUM 
Isotope enrichment method (Patent), 2:12448 
URANIUM 235/FUEL CYCLE 
Fuel cycle cost comparison of choices in U-235 recycle in the 
HTGR, 2:13070 (GA-A-14060) 
URANIUM 235/GASEOUS DIFFUSION PROCESS 
Gas separation barrier (Patent), 2:12453 
Improvements to installations for the enrichment of uranium 
through gaseous diffusion (Patent), 2:12454 
URANIUM 235/ISOMERIC TRANSITIONS 
Excitation of isomeric nuclear levels by laser radiation via the 
mechanism of inverse internal electron conversion, 2:15269 
URANIUM 235/ISOTOPE SEPARATION 
Isotope separation method (Patent), 2:12449 
URANIUM 235/LASER ISOTOPE SEPARATION 
Device for carrying out isotope separation by means of laser 
radiation, 2:12460 
Isotope separation device (Patent), 2:12459 
Laser with stabilized wavelength (Patent), 2:12462 
Method and device for extracting ions from a partly ionized 
er by means of a magnetic field gradient (Patent), 
712461 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Unresolved resonance eters obtained from polarization 
measurements on °U, 2:15272 (LA-UR-76-1318) 
URANIUM 238/CHARGED-PARTICLE TRANSPORT 
Hadron cascades in iron and uranium, 2:15290 
URANIUM 238/ELECTRON REACTIONS 
Hadron cascades in iron and uranium, 2:15290 
URANIUM 238/HADRON REACTIONS 
Hadron cascades in iron and uranium, 2:15290 
URANIUM 238/ISOTOPE SEPARATION 
Isotope se tion method (Patent), 2:12449 
URANIUM /LASER ISOTOPE SEPARATION 
Laser with stabilized wavelength (Patent), 2:12462 
URANIUM 238/NUCLEAR CASCADES 
Hadron cascades in iron and uranium, 2:15290 
URANIUM 238/UPTAKE 
Uranium and — decay series nuclides in plankton from the 
Caribbean, 2:14810 
URANIUM 238 TARGET/NEUTRON REACTIONS 
ENDF/B-IV representation of the **U total neutron cross 
section in the resolved resonance energy region, 2:15271 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/ELECTRONIC STRUCTURE 
Neutron diffraction study of USb: The ordered state, 2:14089 
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URANIUM BASE ALLOYS/RESEARCH PROGRAMS 

Critical review of uranium research at Drev, 1963 - 1973, 
2:14047 (N-75-33224) 

URANIUM CARBIDES/CHEMICAL PREPARATION 

Method of preparing uranium nitride or uranium carbonitride 
bodies (Patent), 2:14234 

URANIUM CARBIDES/PHYSICAL PROPERTIES 

Moduli; thermal creep, radiation creep, and diffusion of UC, 

UN, and (U, Pu)C, 2:14237 (ANL-AFP-15) 
URANIUM CARBIDES/PRODUCTION 

Apparatus for the production of spherical metal oxide or metal 
carbide particles (Patent), 2:12469 

Process for p uranium carbonitride (Patent), 2:12466 

URANIUM CARBIDES/RADIATION EFFECTS 
Diffusion of fission-produced xenon in uranium monocarbide, 
2:13198 
URANIUM CARBIDES/SINTERING 
Reaction sintering of uranium monocarbide, 2:12467 
URANIUM CO) EXES/CHEMICAL BONDS 

Covalency in actinide Sf compounds: the ESCA spectra of 

diphthalocyaninato-uranium (iv) and -thorium(iv). Technical 
rt, 2:14334 (AD-A-025863 ) 
URANIUM DEPOSITS/DISTRIBUTION 

Uranium in Canada: distribution, discovery, and measurement, 

2:13767 
URANIUM DEPOSITS/EXPLORATION 

Uranium: resources, production, and demand including other 

nuclear fuel cycle data, 2:12437 
URANIUM DEPOSITS/GEOLOGY 
Survey of uranium favorability of Paleozoic rocks in the 
Mogollon Rim and Slope region, east central Arizona, 2:12438 
URANIUM DIOXIDE/DISSOLUTION 
Dissolution process for ZrO,-UO,-CaO fuels (Patent), 2:12506 
URANIUM DIOXIDE/EQUATIONS OF STATE 

Vapor pressure measurements to 7000 K and equation of state 
of oxide fuels for fast reactor safety analysis, 2:13159 
(EURFNR-1361) 

URANIUM DIOXIDE/FISSION PRODUCT RELEASE 

Effects of annealing under high statis pressure on precipitation 
behavior of fission gas bubbles in irradiated UO,, 2:14249 

Fission gas release from UO, fuel during low-temperature 
irradiation, 2:13396 

URANIUM DIOXIDE/FUEL-CLADDING INTERACTIONS 

Role of cesium iodide on the development of fuel-cladding 

reactions, 2:12472 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

A review of irradiation-induced densification in uranium dioxide 
fuel. Special report, 2:13374 (PB-245996) 

Characteristics of UO,-Zircaloy fuel rod materials from the 
Saxton reactor for use in power burst facility, 2:13015 
(ANCR-NUREG-1321) 

Effects of annealing under high statis pressure on precipitation 
behavior of fission gas bubbles in irradiated UO,, 2:14249 

URANIUM DIOXIDE/POROSITY 
Oxygen diffusion measurements in porous UO/sub 2+x/, 2:14244 
URANIUM DIOXIDE/SOLVENT PROPERTIES 

Prediction of the inert gas solubilities in stoichiometric molten 

UO,, 2:12470 
URANIUM DIOXIDE/SORPTIVE PROPERTIES 
Adsorption of carbon dioxide on uranium and plutonium oxides, 


2:14337 
URANIUM DIOXIDE/VAPOR PRESSURE 
Vapor pressure measurements to 7000 K and equation of state 
of oxide fuels for fast reactor safety analysis, 2:13159 
(EURFNR-1361) 
URANIUM DIOXIDE/YOUNG MODULUS 
Computer model for the UO, elastic modulus, 2:14240 
URANIUM HEXAFLUORIDE/ADSORPTION 
Method of absorbing UF, from gaseous mixtures in alkamine 
absorbents (Patent), 2:12447 
URANIUM HEXAFLUORIDE/ATOM-MOLECULE COLLISIONS 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
URANIUM HEXAFLUORIDE/IONIZATION 
Electron affinity of UF,. Final report, March 1, 1976-June 30, 
1976, 2:15151 (COO-2850-1) 
URANIUM HEXAFLUORIDE/SEPARATION PROCESSES 
Method of absorbing UF, from gaseous mixtures in alkamine 
absorbents (Patent), 2:12447 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Isotope separation by thermally driven countercurrent gas 
centrifuge, 2:12458 
URANIUM PES/ISOTOPE SEPARATION 
Economic considerations on the uranium isotope separation by 
means of ion exchangers, 2:12450 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Laser isotope separation (Patent), 2:12463 
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URANIUM ISOTOPES/RADIOECOLOGICAL 

CONCENTRATION 

Artificial and natural radionuclides in marine life, 2:14924 (PB- 
248358) 

URANIUM MINES/ENVIRONMENTAL EFFECTS 

Gamma radiation surveys at inactive uranium mill sites. Final 
report, 2:12577 (PB-250675) 

Water quality impacts of uranium mining and milling activities in 
the Grants Mineral Belt, New Mexico. Final report, 2:12578 
(PB-251470) 

URANIUM MINES/RADIATION MONITORING 

Continuous radon gas survey of the Twilight mine. Technical 

progress report (Colorado), 2:12443 (PB-250615) 
URANIUM NITRIDES/CHEMICAL PREPARATION 

Method of preparing uranium nitride or uranium carbonitride 

bodies (Patent), 2:14234 
URANIUM NITRIDES/PHYSICAL PROPERTIES 
Moduli; thermal creep, radiation creep, and diffusion of UC, 
UN, and (U, Pu)C, 2:14237 (ANL-AFP-15) 
URANIUM NITRIDES/PRODUCTION 
Process for preparing uranium carbonitride (Patent), 2:12466 
URANIUM ORES/MINING 

Gold, nickel and uranium mining in Australia, 2:12439 

Summary of ground-water quality impacts of uranium mining 
and milling in the Grants mineral belt, New Mexico. Technical 
note (final), 2:14809 (PB-247282) 

URANIUM ORES/ORE PROCESSING 

Filtration aids in uranium ore processing, 2:12446 
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Quarterly report No. 2, Oct-Dec 1974, 2:13927 (PB-245183) 

VENUS PLANET 
Venus and Mercury as planets, 2:15067 (N-75-24628) 
VERMONT/TERRESTRIAL ECOSYSTEMS 

Experimental ecology of selected vertebrate species. Final report 
(Effects of sub-lethal y radiation on survival of chipmunks and 
pocket gophers), 2:14905 (COO-3426-13) - 

VERSUCHSATOMKRAFTWERK KAHL REACTOR 
See VAK REACTOR 
VERTICAL AXIS TURBINES/AERODYNAMICS 
Numerical solution for the unsteady lifting characteristics of 
variable pitch cross-flow wind turbines, 2:12882 
VERTICAL AXIS TURBINES/DESIGN 
Design consideration for the Darrieus Rotor, 2:12883 
VERTICAL AXIS TURBINES/PERFORMANCE 
Design consideration for the Darrieus Rotor, 2:12883 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIDAL-1 REACTOR/PLANNING 

Feasibility study phase II. 1563 MW(e) HTGR plant concepts 
Vidal nuclear generating station, 2:13065 (AED-Conf-75-553- 
O11) 

VIDAL-2 REACTOR/PLANNING 

Feasibility study phase II. 1563 MW(e) HTGR plant concepts 
Vidal nuclear generating station, 2:13065 (AED-Conf-75-553- 
O11) 

VINYL MONOMERS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Standard support and environmental impact statement: emission 
standard for vinyl chloride, 2:14700 (PB-249703) 

VINYLBENZENE 
See STYRENE 
VIRGINIA/ELECTRIC POWER 

Final report of the Electricity Costs Commission, 2:13837 (PB- 
245022) 

Summary and recommendations of the final report of the 
Electricity Costs Commission, 2:13838 (PB-245179) 

VIRGINIA/GEOLOGICAL SURVEYS 

Studies of the pattern and ages of post-metamorphism faults in 
part of the Northern Piedmont (Virginia and North Carolina). 
First annual progress report, May 15, 1975-August 15, 1975, 
2:14952 (VPI-SU-4802-4) 

VIRGINIA/SEISMOLOGY 

Studies of the pattern and ages of post-metamorphism faults in 
part of the Northern Piedmont (Virginia and North Carolina). 
First annual progress report, May 15, 1975-August 15, 1975, 
2:14952 (VPI-SU-4802-4) 

VK-50 REACTOR/REACTOR KINETICS 

Measurement of the effective values of the alpha coefficient of 

25 for the VK-50 reactor, 2:12986 
VOLCANIC ROCKS/STRESS ANALYSIS 

Determination of in situ stress in U12t.02 SRI Alcove, Aqueduct 

Mesa, Nevada Test Site, 2:14951 (USGS-474-236) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
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WAGON WHEEL EVENT/ENVIRONMENTAL IMPACT 
STATEMENTS 
Structural response and environmental impact evaluation 
supplemental investigation. Phase I (Irrigation systems and 
facilities), 2:14614 (TID-27207) 
WAGON WHEEL EVENT/GROUND MOTION 
Structural response and environmental impact evaluation 
supplemental investigation. Phase I (Irrigation systems and 
facilities), 2:14614 (TID-27207) 
WAK 
( Wiederaufarbeitungsanlage Karlsruhe.) 
Reprocessing of highly depleted oxidic nuclear fuels in the 
WAK, 2:12484 
WAK/OPERATION 
Reprocessing of irradiated nuclear fuels on a semi-industrial 
scale, 2:1250 
WALLS/HEAT STORAGE 
Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, | Jan-30 Jun 1975, 2:12788 (PB- 
246364) 
WALLS/HEAT TRANSFER 
Thermic controls to regulate solar heat flux into buildings. 
Seniannual progress report, 1 Jan-30 Jun 1975, 2:12788 (PB- 
246364) 
WANKEL ENGINES/MATHEMATICAL MODELS 
Rotary piston expander engine, 2:13978 
WANKEL ENGINES/PERFORMANCE TESTING 
Rotary piston expander engine, 2:13978 
WASATCH FORMATION/STRATIGRAPHY 
Stratigraphic section of part of the Green River Formation and 
underlying units exposed in Tommys Draw, western Piceance 
Creek Basin, Colorado, 2:12416 (USGS-OFR-75-422) 
WASHINGTON/AIR POLLUTION 
Area and point-source inventories in the states of Alaska, Idaho 
and Washington. Final report, 2:14713 (PB-253301) 
WASHINGTON/ENERGY SHORTAGES 
Crude supply alternatives for the Northern Tier States. Volume 
I. Executive summary, 2:12388 (FEA/G-76/358) 
WASHINGTON/ENERGY SUPPLIES 
Crude supply alternatives for the Northern Tier States. Volume 
Il. Technical report, 2:12389 (FEA/G-76/359) 
Pilot study: Northern Tier supply curtailment, 2:12390 (FEA/H- 
76/360) 
WASHINGTON/PETROLEUM 
Crude oil supply alternatives for the Northern Tier states, 
2:13824 (FEA/G-76/350) 
WASHINGTON DC/ENERGY BALANCE 
Energy balance for the Washington metropolitan area for 1973. 
Final report, 2:13721 (PB-245391) 
WASHINGTON DC/ENERGY CONSUMPTION 
Energy balance for the Washington metropolitan area for 1973. 
Final report, 2:13721 (PB-245391) 
WASHINGTON DC/FUEL CONSUMPTION 
Energy balance for the Washington metropolitan area for 1973. 
Final report, 2:13721 (PB-245391) 
WASHINGTON DC/INDUSTRY 
Energy, land use, and growth policy: implications for 
metropolitan Washington. Second edition. Final report, 
2:13728 (PB-245249) 
WASHINGTON DC/INFORMATION CENTERS 
Energy information resources maintained by the metropolitan 
Washington Council of Governments. Final report, 2:13711 
(PB-245248) 
WASHINGTON DC/LAND USE 
Energy, land use, and growth policy: implications for 
metropolitan Washington. Second edition. Final report, 
2:13728 (PB-245249) 
WASHOUT/MATHEMATICAL MODELS 
Model for rain composition and the washout of sulfur dioxide, 
2:14654 (BNL-21794) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/BIBLIOGRAPHIES 
Regional and urban solid waste disposal. Part 2. Local case 
studies (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:14752 (NTIS/PS-76/0302) 
Regional and urban solid waste disposal. Part 3. Handling and 
isposal technology (a bibliography with abstracts). Report for 
1964-Feb 1976, 2:14753 (NTIS/PS-76/0303) 
WASTE DISPOSAL/MANAGEMENT 
Regional and urban solid waste disposal. Part 1. Management - 
planning (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:14751 (NTI /PS-76/0301) 


WATER/CORROSIVE EFFECTS / 


WASTE DISPOSAL/WATER POLLUTION 

Dredged material research. Notes, news, reviews, etc. 

Miscellaneous paper, 2:14788 (AD-A-023988) 
WASTE HEAT/BIBLIOGRAPHIES 

Waste heat utilization. Volume 2, 1975-March 1976 (citations 
from the Engineering Index Data Base). Report for 1975-Mar 
1976 (71 citations), 2:13938 ( NTIS/PS-76/0278 ) 

WASTE HEAT/HEAT RECOVERY 

Feasibility of using power plant reject heat for urban food and 
methane production, 2:12905 

Sulfuric acid plant Rankine cycle waste heat recovery, 2:13940 

Technical and economic aspects of potential U.S. district heating 
systems, 2:13917 

The development and testing of a novel high-temperature 
ceramic recuperator, 2:13939 (PB-245059) 

Waste heat utilization. Volume 2, 1975-March 1976 (citations 
from the Engineering Index Data Base). Report for 1975-Mar 
1976 (71 citations), 2:13938 ( NTIS/PS-76/0278) 

WASTE HEAT/USES 

Absorption air conditioning. Technical report, 2:13937 (AD-A- 
022079) 

An assessment of the utilization of waste heat in greenhouses, 
2:13121 (AECL-5109) 

Design guidelines for agricultural soil warming systems utilizing 
waste heat. Interim report, 2:12904 (PB-252251) 

Feasibility of using power plant reject heat for urban food and 
methane production, 2:12905 

RANN untilization experience. Case study No. 18. Management 
of heat rejected from power plants, 2:12903 (PB-247261 ) 

Sludge drying and incineration, 2:13950 

Sulfuric acid plant Rankine cycle waste heat recovery, 2:13940 

Technical and economic aspects of potential U.S. district heating 
svstems, 2:13917 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE MANAGEMENT/COMPARATIVE EVALUATIONS 

Resource recovery technology for urban decision-makers, 
2:12696 (PB-252458) 

WASTE MANAGEMENT/HEARINGS 

Solid waste management and resource recovery. Hearings before 
a subcommittee of the Committee on Government Operations, 
House of Representatives, Ninety-Fourth Congress. Second 
Session, March 23, 24, 26, and 31, 1976, 2:12688 

WASTE OILS/GOVERNMENT POLICIES 

Model Used Oil Recycling Act (Booklet), 2:13790 
WASTE OILS/RECYCLING 

Model Used Oil Recycling Act (Booklet), 2:13790 
WASTE PROCESSING PLANTS/MATERIALS RECOVERY 

Specifications for materials recovered from municipal refuse. 

Final report, 2:14524 (PB-242540) 
WASTE SOLUTIONS 

See LIQUID WASTES 
WASTE WATER/USES 

Reuse of power plant desulfurization waste water. Final report, 
Jan 1974-Apr 1975, 2:14795 (PB-250732) 

WASTE WATER/WASTE PROCESSING 

Integrated power process model of water use and wastewater 
treatment in olefins production. Final report, 2:12359 (PB- 
244269) 

WASTES 

See also GASEOUS WASTES 

INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 

WASTES/ENERGY SUPPLIES 

Site energy handbook. Volume I. Methodology for energy survey 
and appraisal, 2:13770 (ERDA-76/131/1) 

Site energy handbook. Volume II. Forms for energy survey and 
appraisal, 2:13771 (ERDA-76/131/2) 

WASTES/RADIOACTIVE WASTE DISPOSAL 
Nuclear waste disposal utilizing a gaseous core reactor, 2:12950 
(N-76-17640) 
WATER 
See also CONNATE WATER 
DRINKING WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHARGED-PARTICLE TRANSPORT 

Stopping power and range tables for heavy ions. Fundamental 

data on radiation physics. 2, 2:15288 (N-75-21094) 








WATER/CORROSIVE EFFECTS / 


WATER/CORROSIVE EFFECTS 
Fatigue crack growth characteristics of a533 brade b glass i 
plate in an environment of high-temperature primary grade 
nuclear reactor water, 2:14119 
WATER/ELECTROLYSIS 
ee electrolysis of water using a BaTiO, electrode, 
:14320 
Photoassisted electrolysis of water using single crystal a-Fe,O, 
anodes, 2:14321 
WATER/ELECTRON CAPTURE 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
WATER/ELECTRON DRIFT 
Electron capture and drift in polyatomic gases (Cross sections, 
poo lifetime, slow electron energy losses), 2:15142 (TID- 
) 
WATER/HYDRODYNAMICS 
Computer simulation technique for oil spills off the New Jersey- 
Delaware coastline. Final report, 2:12368 (AD-A-018947) 
Predicted oil slick movement from various locations off the New 
Jersey-Delaware coastline. Final report, 2:12369 (AD-A- 
019019) 
WATER/L-S COUPLING 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
WATER/PHOTOLYSIS 
Photoassisted electrolysis of water using a BaTiO, electrode, 
2:14320 
Photoassisted electrolysis of water using single crystal a-Fe,O, 
anodes, 2:14321 
WATER/PURIFICATION 
Experiments with organic phosphorus compounds for the 
treatment of cooling water, 2:12964 (AED-Conf-75-564-002) 
Subsequent treatment of continuously produced solids from 
water purification plants (For 1,300-MW nuclear power 
plants), 2:12963 (AED-Conf-75-564-001 ) 
WATER/RADIOCHEMICAL ANALYSIS 
Measurement of strontium-89 and strontium-90 in environmental 
waters. A tentative reference method, 2:14805 (PB-251312) 
Measurement of total radium and radium-226 in environmental 
waters. A tentative reference method, 2:14806 (PB-251313) 
Tentative reference method for measurement of tritium in 
environmental waters. Environmental monitoring series, 
2:14804 (PB-251244) 
WATER/ROTATIONAL STATES 
Electron capture and drift in polyatomic gases (Cross sections, 
rates, lifetime, slow electron energy losses), 2:15142 (TID- 
27203) 
Hartree-Fock calculations for many configurations of U I, 
2:15145 
WATER/SHOCK WAVES 
Particle velocity measurement in underwater shock waves. 
Research and development report, 2:14605 (AD-A-017795) 
WATER/STRUCTURAL CHEMICAL ANALYSIS 
Use of perturbed gamma-gamma directional correlations in the 
study of anomalous water structure. Research project 
technical completion report (Cobalt-57 tracer), 2:14311 (PB- 
252190) 
WATER/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of steam and water adapted for the 
IBM 360/195 computer (Programs STEAM67 and ASTEM for 
interpolation of data points), 2:14359 (DPSPU-76-11-3) 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
HFIR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
TRIGA TYPE REACTORS 
WWR TYPE REACTORS 
WATER COOLED REACTORS/BLOWDOWN 
Blow-down activity performed at the Scalbatraio Center of the 
Pisa University: comparison between experimental results and 
RELAP-3 calculations, 2:13554 
Experiences of RELAP-3 for analysis of blowdown experiments 
in Japan, 2:13563 
Improved momentum balance calculation in RELAP-3. 
Comments on the shortcomings of the nodal method in the 
hydrodynamics calculations, 2:13564 
NICKY - A computer programme for the analysis of blowdown 
transients of nuclear power reactors in an equilibrium 
approximation, 2:13557 
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Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident. Comparison 
between theoretical and experimental results, 2:13596 

WATER COOLED REACTORS/CORE FLOODING SYSTEMS 
FLIRA: Reflooding calculation model following an accidental 

rimary fluid loss, 2:13266 4 

WA COOLED REACTORS/ECCS 
Liquid film thickness measurements in University of Michigan 

wet steam tunnel. Technical report, 2:13541 (PB-247804) 

WATER COOLED REACTORS/EXCURSIONS 
Analysis of moderator feedback effects on rapid power burst by 

EUREKA, 2:13560 

WATER COOLED REACTORS/FUEL CYCLE } 

LWR fuel reprocessing and recycle program. Quarterly report, 
July 1-September 30, 1976 (Shear; voloxidation; dissolution; 
Purex; off-gas adsorption; MOX fuel fabrication; 
environmental impact), 2:12478 (ORNL/TM-5660) 

WATER COOLED REACTORS/LOSS OF COOLANT 
Analytical model for displacement velocity of liquid film on a 

hot vertical surface, 2:13583 

Different approach to hydraulic calculations for loss of coolant 
accident analysis, 2:13567 

Frequency of undulations on a falling water film, 2:13575 

Heat transfer to falling water film on a vertical surface, 2:13576 

Simulation of loss-of-coolant accidents taking into account 
thermodynamic non-equilibrium states, 2:13607 

WREM: water reactor evaluation model. (Revision 1), 2:13535 
(PB-241920) 

WATER COOLED REACTORS/PLUTONIUM RECYCLE 
Relative safeguards risks of advanced reactor concepts (Material 

diversion in fuel cycle for seven reactor concepts), 2:12621 

WATER COQLED REACTORS/PRESSURE VESSELS 

Possibility of building encased water cooled power reactors with 
the capacity of 2000 MW, 2:13059 

WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Use of the steel 20 MnMoNi 55 in the primary loop of the 

LWR-type reactors, 2:14056 

WATER COOLED REACTORS/RADIOACTIVE EFFLUENTS 
New US regulation on radioactive effluent releases, 2:13244 

WATER COOLED REACTORS/REACTOR ACCIDENTS 

Instationary discharge rates and shear factors in pipe ruptures, 

713609 


2:13 
WATER HEATERS/EMERGENCY PLAN 

Proposed energy conservation contingency plan: emergency 
heating, cooling, and hot water restrictions. Contingency plan 
No. 1, 2:13776 (FEA/H-76-430) 

WATER POLLUTION 

Assessment of the costs and capabilities of water pollution 
control technology for the steam electric power industry. Final 
report, 2:13743 (PB-251372) 

Endangered species (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:14663 (NTIS/PS-75/881) 

Implementation plan for the cost of a clean environment report, 
2:13738 (PB-244911) 

Summaries of foreign government environmental reports, 
2:14669 (PB-23 1665-38/SL) 

Summaries of foreign government environmental! reports. 
Number 43, 2:14666 (NTISUB/B-135-76/003) 

WATER POLLUTION/BIBLIOGRAPHIES 

Mercury pollution (a bibliography with abstracts). Report for 
1974-Apr 1976, 2:14665 (NTIS/PS-76/0315) 

Summaries of foreign government environmental reports, 
Number 37, 2:14668 (PB-231665-37/SL) 

WATER POLLUTION/CONTROL 

Emissions from processes producing clean fuels. Final report, 
2:14679 (PB-245671) 

Environmental control industry. and analysis of conditions and 
prospects for the pollution control equipment industry. Final 
report, 2:14695 (PB-248474) 

Planning considerations for statewide inventories of critical 
environmental areas: a reference guide. Final report, 1972- 
1974, 2:14650 (AD-A-020819) 

Program for preventing and eliminating oil pollution of the 
Buffalo River. Final report, Jul 1968-Jun 1972, 2:14792 (PB- 
249518) , 

Up-dip versus down-dip mining, an evaluation. Environmental 
protection technology series (final), 2:12242 (PB-244420) 

Water Pollution Control Act of 1972, regional impacts, San 
Francisco Bay/Central Valley. Final report, 2:14793 (PB- 
249730) 

WATER POLLUTION/DIFFUSION 

Computer simulation technique for oil spills off the New Jersey- 
Delaware coastline. Final report, 2:12368 (AD-A-018947) 

Effects of hydrodynamic processes on the development of 
ground-water pollution: study on physical models in a 
saturated porous medium, 2:14800 
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Predicted oil slick movement from various locations off the New 
Jersey-Delaware coastline. Final report, 2:12369 (AD-A- 
019019) 

WATER POLLUTION/MEETINGS 

Seventh international conference on water pollution research. 
Technical papers. Conference held in Paris, France, 
September 9-13, 1974, 2:14797 

WATER POLLUTION/MERCURY 

Mercury pollution (a bibliography with abstracts). Report for 

1974-Apr 1976, 2:14665 (NTIS/PS-76/0315) 
WATER POLLUTION/MONITORING 

Sampling and identification of pollutant oils in industrial 
watercourses. Final report, Jul 1968-Jul 1971, 2:14791 (PB- 
249362) 

WATER POLLUTION/ODOR 

Water Resources Research Program. Abatement of malodors at 
diked, dredged-material disposal sites. Final report, 2:14653 
(ANL/WR-76-3 ) 

WATER POLLUTION/STATISTICS 

National environmental statistical report. Final report, 2:14685 
(PB-246233) 

WATER POLLUTION ABATEMENT/TECHNOLOGY 

ASSESSMENT 

Environmental assessment: complexity compounded by 
uncertainty, 2:14827 

WATER QUALITY/BIBLIOGRAPHIES 

Water quality modeling. Hydrological and limnological systems. 
Volume |. 1964-1974 (a bibliography with abstracts). Report 
for 1964-1974, 2:14773 (NTIS/PS-76/0443 ) 

Water quality modeling. Hydrological and limnological systems. 
Volume 2. 1975-June 1976 (a bibliography with abstracts). 
Report for 1975-Jun 1976, 2:14774 (NTIS/PS-76/0444) 

WATER QUALITY/MATHEMATICAL MODELS 

Water quality modeling. Hydrological and limnological systems. 
Volume |. 1964-1974 (a bibliography with abstracts). Report 
for 1964-1974, 2:14773 (NTIS/PS-76/0443 ) 

Water quality modeling. Hydrological and limnological systems. 
Volume 2. 1975-June 1976 (a bibliography with abstracts). 
Report for 1975-Jun 1976, 2:14774 (NTIS/PS-76/0444) 

WATER QUALITY/SEASONAL VARIATIONS 

Water quality in vicinity of Fenton Hill Site, 1975, 2:14772 (LA- 
6511-MS) 

WATER RESERVOIRS/SEISMIC EFFECTS 

Waves generated by horizontal oscillations. Final report, 
2:13544 (PB-252457) 

WATER RESOURCES 

Northern Great Plains Resource Program: Water Work Group 
report (North Dakota, Wyoming, and Montana), 2:12215 
(PB-243150) ; 

WATER RESOURCES/GOVERNMENT POLICIES 

Hydroelectric power potential at Corps of Engineers projects: 
recommendations and executive summary. Research report, 
2:13834 (AD-A-013402) 

WATER RESOURCES/HYDROELECTRIC POWER 

Hydroelectric power potential at Corps of Engineers projects: 
recommendations and executive summary. Research report, 
2:13834 (AD-A-013402) 

WATER RESOURCES/PLANNING 

Boundaries of analysis: an inquiry into the Tocks Island Dam 

controversy (Book), 2:13749 
WATER RIGHTS/LEGAL ASPECTS 

Declaration of Indian rights to the natural resources in the 

Northern Great Plains, 2:12302 (PB-244845) 
WATERFLOODING/MATHEMATICAL MODELS 

Improved method to predict multiphase waterflood performance 

for constant rates or pressures, 2:12313 (BM-RI-8055) 
WATERFLOODING/PERFORMANCE 

Improved method to predict multiphase waterflood performance 

for constant rates or pressures, 2:12313 (BM-RI-8055) 
WAVE ENERGY CONVERTERS 

An inquiry into the feasibility of using ocean surface wave 
energy to power an oceanographic data collection buoy. Final 
report, 2:12865 (AD-A-023005) 

Modified linear analysis of a wave-energy conversion buoy, 
2:12866 

WAVES (SHOCK) 
See SHOCK WAVES 
WEATHER/SOLAR ACTIVITY 

Reality of a sun-weather effect. Technical report, 2:15002 (AD- 
A-018768) 

WELDED JOINTS/ACOUSTIC EMISSION TESTING 

Inspection of nuclear reactor welding by acoustic emission. Data 
report, November 1975-May 1976, 2:13320 (NUREG-0035-2) 

Welder’s introduction to acoustic emission technology, 2:14512 

WELDED JOINTS/INDUSTRIAL RADIOGRAPHY 

Evaluation of ultrasonics and optimized radiography for 2219- 

t87 aluminum weldments, 2:14507 (N-76-16445) 


WIND POWER/FEASIBILITY STUDIES / 


WELDED JOINTS/ULTRASONIC TESTING 

Evaluation of ultrasonics and optimized radiography for 2219- 
t87 aluminum weldments, 2:14507 (N-76-16445) 

Ultrasonic inspection of welds in thin-walled structural elements 
with quantification and recording illustrated on the example of 
zirconium fuel channels in a reactor core, 2:13366 

WELDING FLUXES/PERFORMANCE 

Research on materials for submerged arc welding of titanium. 
Final report, 15 Jun 1974-14 Jun 1975, 2:14049 (AD-A- 
012409) 

WELDS 
See WELDED JOINTS 
WELL CASINGS/MATERIALS TESTING 

Concrete-polymer materials for geothermal applications. 
Progress report No. 7, October-December 1975, 2:12859 
(BNL-20865 ) 

WELL LOGGING 
See also SONIC LOGGING 
WELL LOGGING/MANUALS 
Well logging manual. Final report, 2:12310 (PB-247641) 
WELL LOGGING/SAMPLERS 
Apparatus for testing earth formations composed of particles of 
various sizes (Patent), 2:14596 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/EXPLOSIVE FRACTURING 

Chemical explosives fracturing field demonstrations. Final 
report, 2:12312 (BERC-0001-1 ) 

WELL STIMULATION/IN-SITU COMBUSTION 

In-situ combustion method for the recovery of hydrocarbons 
(Patent), 2:12322 

WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/GEOTHERMAL GRADIENTS 

Method of predicting geothermal gradients in wells (Patent), 

2:12849 
WEST VIRGINIA/COAL MINES 

Determining cleat orientation of deeper coalbeds from overlying 
coals, 2:12231 (BM-RI-8611) 

WEST VIRGINIA/LAND RECLAMATION 

Investigation of mining related pollution reduction activities and 
economic incentives in the Monongahela River basin. Final 
report, 2:12241 (PB-244352) 

WEST VIRGINIA/SURFACE MINING 

Study of surface coal mining in West Virginia. Final report, 

2:12212 (N-74--74917) 
WHISTLERS/WAVE PROPAGATION 

Nonlinear interaction of a plasma with a ‘helical’ electron beam, 
2:15536 

Theoretical study of amplitude pulsations of ‘key-down’ whistler- 
mode signals in the geomagnetosphere, 2:15118 (AD-A- 
019643) 

WHITE DWARF STARS/EXTREME ULTRAVIOLET 

RADIATION 

An extrasolar extreme-ultraviolet object. Il. The nature of Hz 
43, 2:14990 

WHITE DWARF STARS/SPECTROPHOTOMETRY 
An extrasolar extreme-ultraviolet object. Ii. The nature of Hz 
43, 2:14990 
WHITE DWARF STARS/STELLAR ATMOSPHERES 
Astrometrics and astrophysics, No. 17, 2:14987 (N-75-21164) 
WILD ANIMALS/ECOLOGY 

Endangered species (a bibliography with abstracts). Report for 

1964-Nov 1975, 2:14663 (NTIS/PS-75/881) 
WIND/RESEARCH PROGRAMS 

Wind engineering research digest. Volume 2, 2:12876 (PB- 
252838) 

WIND POWER/AVAILABILITY 

Evaluation and use of the wind energy in North East Brazil, 
2:12873 

Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility (Texas), 
2:12875 

Siting of wind driven tus (USA), 2:12872 

WIND POWER/BIBLI PHIES 

Wind power (citations from the NTIS data base). Report for 
1964-Apr 1976, 2:12867 (NTIS/PS-76/0358) 

Wind power (citations from the Engineering Index data base). 
Report for 1970-Apr 1976, 2:12868 (NTIS/PS-76/0359) 

WIND POWER/ENERGY STORAGE 

Capturing hydro power, earth power and wind power with 

means and methods of storing same (Patent), 2:13662 
WIND POWER/ENVIRONMENTAL EFFECTS 
Protecting the environment, 2:13750 





WIND POWER/FEASIBILITY STUDIES / 


WIND POWER/FEASIBILITY STUDIES 
Survey of the possible use of windpower in Thailand and the 
Philippines, 2:12869 (PB-245609) 
WIND POWER/MEETINGS 
Wind energy overview, 2:12870 
WIND POWER/RESEARCH PROGRAMS 
ba eae, research digest. Volume 2, 2:12876 (PB- 
52838) 
WIND POWER PLANTS/DESIGN 
Wind power plant (Patent), 2:12880 
WIND POWER PLANTS/ECONOMICS 
Consumer's cost of electricity from windmills (USA), 2:12874 
Operational, cost, and technical study of large windpower 
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Recommendations of the Reactor Safety Commission (RSC). II. 
Nuclear power plant Sued (KWS), 2:13030 
WYHL-2 REACTOR/REACTOR LICENSING 
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immunosuppression in radiation leukemogenesis: model 
studies with exogenous virus, 2:14914 
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Cross sections for the Ni, Cu, Zn"*, "*O, xn) reactions near the 
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Coulomb barrier (Comparisons with optical model, sharp 
cutoff model, parabolic barrier model), 2:15254 
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Germany), 2-7 Aug 1976) 

2:14845 Dep. NTIS, $3.50 

2:14846 Dep. NTIS, $3.50 

(14. US ERDA air cleaning conference, Sun 

Valley, Idaho, United States of America 

(USA), 2-4 Aug 1976) 

2:13019 Harvard Air Cleaning Lab., 
Boston, MA 

2:12528 See DP-MS-76-20 

2:12479 See UCRL-78585 

(Applied superconductivity conference, 

Stanford, California, United States of 

America (USA), 17-20 Aug 1976) 

2:14542 Dep. NTIS, $3.50 

Dep. NTIS, $3.50 

Dep. NTIS, $3.50 

Dep. NTIS, $3.50 

See BNL-21755 

See BNL-21767 

2:14129 See BNL-21771 

2:14554 See LBL-4818 

(20. annual SPIE technical symposium, San 

Diego, California, United States of America 

(USA), 23-27 Aug 1976) 

2:14857 See LBL-5342 

2:14052 See Y/DA-6742 

2:14053 See Y/DA-6749 


2:14543 
2:14544 
2:14545 
2:14127 
2:14128 





CONF-760843- 
Report No. 
CONF-760843- 


1 
CONF-760905- 


13 
14 


CONF-760909- 
3 

CONF-760911- 
1 

CONF-760919- 


4 
CONF-760922- 


1 
4 


13 
CONF-760935- 


CONF-761003- 


17 
CONF-761006- 


6 
9 


18 
CONF-761012- 


Abstract No. Availability 

(9. summer school on nuclear 

Mikolajki, Poland, 30 Aug-11 seers 1976) 
2:1527 See BNL- 31783 

(International joint pressure a and 
piping and petroleum mechanical 
engineering conference, Mexico City, 
Mexico, 19-24 Sep 1976) 

2:12163 Institute of Gas Technology, 
Chicago, IL 

American Society of 
Mechanical Engineers, New 
York, NY 

(International symposium on wind energy 
systems, Cambridge, United Kingdom of 
Great Britain and Northern Ireland (UK), 7- 
9 Sep 1976) 

2:12871 See BNWL-SA-5935 

(5. international conference on Raman 
spectroscopy, Freiburg, German, Federal 
Republic of (F.R. Germany), 2-8 Sep 1976) 
2:15307 See SAND-76-5603 

(17. DOD explosives safety seminar, 
Denver, Colorado, United States of America 
(USA), 14-16 Sep 1976) 

2:14604 See MLM-2375(OP) 
(International conference on magnetism, 
Amsterdam, Netherlands, 6-10 Sep 1976) 
2:15305 See LA-UR-76-1549 
2:15306 See LA-UR-76-1671 
2:14267 See BNL-21760 

(2. topical meeting on the technology of 
controlled nuclear fusion, Richland, 
Washington, United States of America 
(USA), 21-23 Sep 1976) 

2:15603 See UCRL-78204 

2:15352 See LA-UR-76-2168 
2:15350 Dep. NTIS, $3.50 

2:15619 See LA-UR-76-2074 
2:15601 See LA-UR-76-2061 
2:15550 See LA-UR-76-2060 
2:15620 See LA-UR-76-2090 
2:15576 See LA-UR-76-2086 
2:15592 See LA-UR-76-1925 
2:15545 Dep. NTIS, $3.50 

2:15546 Dep. NTIS, $3.50 

2:15551 See LA-UR-76-2166 
2:15598 Dep. NTIS, $3.50 

2:15577 See LA-UR-76-2092 
2:15599 Dep. NTIS, $3.50 

2:15600 See MLM-2360(OP) 
2:15591 Dep. NTIS, $3.50 

2:15547 Dep. NTIS, $3.50 

2:15552 See LA-UR-76-2167 
2:15623 See UCRL-78068 
(International meeting on fast reactor safety 
and related physics, Chicago, Illinois, USA, 
Oct 1976) 
2:13512 
2:13155 
2:13513 
2:13524 
2:13523 
2:13522 
2:13521 


2:14100 


See GA-A-14117 

Dep. NTIS, $3.50 

See GA-A-14119 

See LA-UR-76-2228 

See LA-UR-76-2227 

See LA-UR-76-2226 

See LA-UR-76-2208 
2:13470 See LA-UR-76-2067 
2:13515 See HEDL-SA-844 
(Symposium on atmospheric turbulence, 
diffusion, and air quality, Raleigh, North 
Carolina, United States of America (USA), 
19-22 Oct 1976) 

2:14656 See COO-2455-11 
(Nuclear science, scintillation and 
semiconductor counter ——. New 
Orleans, Louisiana, United States of 
America (USA), 20-22 Oct 1976) 
2:14565 See UCRL-78250 

2:15631 See LA-UR-76-2282 
2:14589 See LBL-5520 

(6. international conference on plasma 
physics and controlled nuclear fusion 
research, — len, German, Federal 
= of (F.R rmany), 6-13 Oct 


2:15442 See UCRL-78123 
2:15548 See COO-2456-38 


Report No. 


34 
CONF-761020- 


2 
CONF-761101- 


12 
CONF-761102- 

2 
CONF-761103- 


3 
5 
10 

Ccoo- 
1112-343 
1195-359 
1671-71 
2128-12 
2184-36 
2245-29TR 
2394-1 
2455-11 
2456-38 
2554-7 
2704-2 
2712-1 
2737-1 
2825-5 
2850-1 
3001-160 
3014-17 
3071-176 
3426-13 
3497-21 

CRBRP-ARD- 


0134 
CRBRP-PMC- 

76-06 
CRC- 

1268 
CRREL-SR- 

242-Pt-1 
CUMER- 

75-6 


210-10858-1 

210-10858-2 

210-10873-1 

210-10918-1 
D-MAT- 

197 


ERA Vol. 2, No. 6 


Abstract No. Availability 

See PPPL-1279 

See PPPL-1283 

Dep. NTIS, $4.00 

Dep. NTIS, $3.50 

2:15487 Dep. NTIS, $3.50 

2:15398 See PPPL-1290 

(Symposium on waste management, Tucson, 
Arizona, United States of America (USA), 
3-6 Oct 1976) 

2:15597 See BNWL-SA-5943 

(24. conference on remote systems 
technology, Washington, District of 
Columbia, United States of America (USA), 
14-19 Nov 1976) 

2:14732 See DP-MS-76-38X 

2:13474 See SAND-76-5706 

2:14336 See UCRL-78 162 

2:12646 Dep. NTIS, $3.50 

2:14737 See UCRL-78173 

2:15602 See UCRL-77968 

(A.LM. meeting, Liege, Belgium, 15-18 Nov 
1976) 

2:12674 See LA-UR-76-1357 

(ANS winter meeting, Washington, District 
of Columbia, United States of America 
(USA), 15-19 Nov 1976) 

2:13410 See COO-2825-5 

2:14736 See SAND--76-568 | 

2:13409 . NTIS, $3.50 


2:15475 
2:15476 
2:15351 
2:15613 


2:15627 
2:15185 
2:14875 
2:14062 
2:14333 
2:13156 
2:13462 
2:14656 
2:15548 
2:13510 
2:13926 
2:13067 
2:14841 
2:13410 
2:15151 
2:15273 
2:14866 
2:15208 
2:14905 
2:15473 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.50 
. NTIS, $3.50 
»p. NTIS, $5.50 
. NTIS, $10.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $5.00 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
2:13157 
2:13158 
2:12718 See N-75-24034 
2:12703 See AD-A-023276 
2:12831 See PB-247190 
See N-75-30146 
See N-75-30147 


See N-75-30145 
See N-75-28044 


2:13992 
2:13993 
2:13991 
2:13990 
2:14190 See N-75-20546 
2:14731 See AD-A-025020 


2:12946 INIS 
2:13263 INIS 
2:14892 See PB-246674 
2:13361 Beuth (Feb 1976). 
See N-76-10337 


See PB-245012 


2:13871 
2:13932 


See PB-248953 
See PB-247761 
See PB-247790 
See PB-246818 


2:13965 
2:13961 
2:13962 
2:13729 





MAR. 31, 1977 
Report Ne. 


75-56 
DOT-TST- 
74-25 
DP- 
1356 
1404 
1428 
1436 
DP-MS- 
75-90 
76-2 
76-20 
76-38X 
76-48 
PSPU- 
76-11-3 
DPST- 
76-128-8 


75-10391 
76--10233 
8023 
8333 
8450 
8483 
ECOM- 

4364 
4378 
4388 


7509 


1183-2311 
HL-M- 

76M-2 

EPA- 
450/2-75/009 
450/3-74/064 
450/3-74/067 
450/3-75/014 
450/3-75/033 
450/3-75/053-a 
450/3-75/053-b 
520/7-76-004 
560/4-75/005 
600/3-75/015 
600/3-76/005 
600/3-76/006 
600/3-76/017 
600/3-76/019 
600/3-76/025 
600/3-76/026 
600/3-76/043 
600/4-75/008 
600/4-75/011 
600/4-75/013 
600/4-75/014 
600/4-76/01 1 
600/4-76/012 
650/2-75-010-a 
650/2-75-010-b 
650/4-75/025 
680/1-75-001 
680/4—75/005 
680/4-75-006 
906/9-75/002 


Abstract No. 


2:13967 
2:14036 


2:14769 
2:12526 
2:13511 
2:12527 


2:12644 
2:13372 
2:12528 
2:14732 
2:12509 


2:14359 


2:12655 
2:12656 


2:14047 
2:14453 


2:14420 
2:14419 
2:15439 


2:14605 
2:12221 


2:12224 
2:12233 
2:12949 
2:12717 
2:14005 
2:12403 


2:13688 
2:13879 
2:14432 


2:13463 
2:14743 
2:15011 
2:14684 
2:14758 
2:14651 


2:14700 
2:12932 
2:13739 
2:13740 
2:14686 
2:13736 
2:13737 
2:14883 
2:14869 
2:14704 
2:14760 
2:14928 
2:14705 
2:14761 
2:14762 
2:12904 
2:14929 
2:14299 
2:14300 
2:14804 
2:14558 
2:14805 
2:14806 
2:12922 
2:12923 
2:14673 
2:14922 
2:14808 
2:14927 
2:12578 


Availability 
See PB-251479 
See PB-250810 


. NTIS, $5.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.00 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.00 


. NTIS, $4.00 
Dep. NTIS, $4.00 


See N-75-33224 
See AD-A-025658 


See AD-A-017217 
See AD-A-017179 
See-AD-A-023003 


See AD-A-017795 
See PB-244946 


NTIS, $3.25 
NTIS, $3.50 
See N-75-30649 
See N-75-23668 
See N-75-30178 
See N-75-33269 


See AD-A-017117 
See AD-A-019772 
See AD-A-021513 


See AD-A-020548 
Dep. NTIS, $7.50 
See N-75-29986 
See PB-246122 
Dep. NTIS, $5.50 
See AD-A-024661 


See PB-249703 
See PB-246668 
See PB-244915 
See PB-244916 
See PB-246367 
See PB-244418 
See PB-244419 
NTIS 

See PB-250961 
See PB-251105 
See PB-250797 
See PB-250428 
See PB-251243 
See PB-251107 
See PB-252244 
See PB-252251 
See PB-252179 
See PB-45406 
See PB-248286 
See PB-251244 
See PB-248171 
See PB-251312 
See PB-251313 
See PB-242618 
See PB-242619 
See PB-245045 
See PB-246174 
See PB-245890 
See PB-245839 
See PB-251470 


Report No. 


76/131/1 
76/131/2 
76-138 
97C 
ERDA/JPL/954475- 
76/2 
ERDA-tr- 
169 
206 
214 
221 
ERT-P- 
2125-la 
ESA-TT- 
171 
EUR- 
5206d 
5206d 
5206d 
5§206d 
5206d 
5206d 
550le 
EURFNR- 
1361 


FA-TR- 
75074 
76021 

FAA- 

75-1 
75-3-14 
75-4-6 


1207-P21 
1730-21 
1743-24 
1754-3 
1784-15 
2033-13 
2034-3 
FEA/B- 
74/15 
74/349 
75/418 
75/434 
75/489 
75/578 
75/693 
76/028 
76/156 
76/218 
74265 
FEA/C- 
74/033 
74/159 
FEA/D- 
75/372 
75/585 
75/691 
76/080 
76/083 
76/296 
76-381 


Abstract No. 


2:14943 
2:13277 


2:13537 
2:13872 
2:13374 
2:14511 


2:12941 
2:13893 


2:14529 
2:13857 
2:13770 
2:13771 
2:12711 
2:15626 


2:12716 


2:12635 
2:12494 
2:13048 
2:13087 


2:12304 
2:13891 


2:13411 
2:13520 
2:13172 
2:13174 
2:13173 
2:13175 
2:13159 


2:13159 


2:14446 
2:14947 


2:13323 
2:13324 
2:13326 
2:12972 
2:13327 


2:13896 
2:13897 


2:12164 
2:12165 
2:12183 
2:12184 
2:12166 
2:12156 
2:12160 


2:12326 
2:12343 
2:12337 
2:12339 
2:12340 
2:12341 
2:15644 
2:13731 
2:15645 
2:13712 
2:12342 


2:12344 
2:12702 


2:13927 
2:12910 
2:12913 
2:13772 
2:13844 
2:13773 
2:13774 


Availability 


See PB-246835-T/SL 
See PB-250764 


See PB-242415 
See PB-242585 
See PB-245996 
See PB-251100 


Dep. NTIS, $9.25 
See AD-A-024216 


p. NTIS, $6.00 
. NTIS, $6.75 
. NTIS, $7.50 
. NTIS, $10.00 
. NTIS, $4.50 
. NTIS, $9.25 


. NTIS, $4.00 


. NTIS, $4.00 
. NTIS, $4.00 
. NTIS, $5.50 
. NTIS, $4.00 


See PB-253254 
See N-76-10571 


See KFK-1275/3 
See KFK-1275/3 
See KFK-1275/3 
See KFK-1275/3 
See KFK-1275/3 
See KFK-1275/3 
See EURFNR-1361 


Dep. NTIS (US Sales Only), 
$4.50 


See AD-A-024492 
See AD-A-024383 


See PB-246252 
See PB-246253 
See PB-246255 
See PB-247518 
See PB-246256 


See AD-A-014828 
See AD-A-014829 


. NTIS, $4.00 
. NTIS, $16.25 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $6.75 
. NTIS, $4.50 
. NTIS, $4.00 


See PB-242477 
See PB-244883 
See PB-243432-08/SL 
See PB-244291-04/SL 
See PB-244291-05/SL 
See PB-244291-06/SL 
See PB-242760-03/SL 
See PB-255623 
See PB-242760-04/SL 
See PB-253962 
See PB-244882 


See PB-244977 
See PB-242475 


See PB-245183 
See PB-246205 
See PB-247385 
Dep. NTIS, $4.50 
Dep. NTIS 


NTIS 
Dep. NTIS, $7.75 





FEA-EATR- 
Report No. 


76/405 
FEA-EATR- 
75-2 
75-3 
75-9 
75-10 
FEA/G- 
74/220 
75/323 
75/495 
75/618 
75/619 
75/710 


76/272 


76/350 
76/358 
76/359 
76/376 


FEA/H- 
76/360 
76-430 


76/431 


76/432 

76/433 
FEA/S- 

76-330 
FHWA/SES- 


62(Suppl.1) 
C- 


7510003-FELP 
75 10003-ML/IL 


23-1172-75 
FTD-ID(RS)I- 


13907(Vol.1) 
14059 
14060 
14117 
14119 
GAT- 
837 
GCA-TR- 
74-14-G(1) 
74-16-G 
75-4-G 
75-17-G(s) 
75-22-G 
75-30-G 
GE/PH- 
75-2 


GE-SD- 
75SDS4242 
GEAP- 

14016 
14031-7 
GEOMET-EF- 

455 


486 
GEP/PH- 

75D-17 
GEPP- 

264 
GERRSR- 

21(Vol.1) 


Abstract No. 


2:13775 


2:12357 
2:13850 
2:13848 
2:13849 


2:12325 
2:13826 
2:13842 
2:12307 
2:12308 
2:12324 


2:13841 


2:13824 
2:12388 
2:12389 
2:13821 


2:12390 
2:13776 


2:13777 
2713778 
2:13779 
2:13825 
2:13727 
2:13836 
2:13373 


2:13809 
2:13808 


2:14352 
2:14718 


2:12944 
2:14192 


2:13264 
2:15555 
2:13068 
2:13069 
2:13070 
2:13512 
2:13513 


2:12576 
2:12279 
2:14713 
2:14703 
2:12911 
2:12931 
2:14702 
2:14274 
2:13895 


2:13514 
2:13160 


2:14671 
2:14683 


2:14454 
2:15338 
2:12982 


Availability 
NTIS 


See PB-246218 
See PB-246209 
See PB-246206 
See PB-246207 


See PB-242476 
See PB-242831 
See PB-245051 
See PB-246354 
See PB-246355 
Federal Energy 
Administration, Washington, 


DC 

Federal Energy 
Administration, Washington, 
DC 


NTIS 

NTIS 

NTIS 

Federal Energy 
Administration, Washington, 


NTIS 

Federal Energy 
Administration, Washington, 
DC 


Federal Energy 
Administration, Washington, 
DC 


NTIS 
Dep. NTIS 


NTIS 
See PB-244860 
See PB-242962 
Dep. NTIS, $3.50 


See PB-246663 
See PB-246568 


See AD-A-017801 
See AD-A-017806 


See AD-A-019140 
See AD-A-019166 


See ORNL/Sub-4188-1 
See PB-248320 

Dep. NTIS, $9.75 
Dep. NTIS, $7.75 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


Dep. NTIS, $3.50 
See PB-246287 
See PB-253301 
See PB-250814 
See PB-246641 
See PB-246390 
See PB-250685 
See AD-A-019526 
See N-75-33171 


AT 
AT 


See PB-244739 
See PB-246082 


See AD-A-025659 
Dep. NTIS, $4.00 
NTIS 


Report No. 


21(Vol.2) 

21(Vol.3) 
GJBX- 

65(76) 
GKSS- 


75/E/27(2.ed.) 


HDL-PR- 
75-3 
HDL-TR- 
1725 
1726 
1754 
HEDL-SA- 
75-1083 
811 
844 
1084 
1101 
HEDL-TC- 


672 
HEDL-TME- 

76-60 
HEDL-VITRO-R- 

212(Add.1) 

221( Add. land2) 


1-PD1-75 

4-PD4-75 
INER- 

0204 


INIS-mf- 
3088 
3108/1 
3108/2 
3108/3 
3108/4 
3108/5 
3108/6 
3108/7 


Abstract No. 


2:12983 
2:13242 


2:12442 


2:13028 
2:12947 


2:14608 


2:12317 
2:12318 


2:15095 
2:15296 
2:14576 
2:15111 
2:15139 
2:14562 
2:13161 
2:13162 
2:13515 
2:13163 
2:14506 
2:13164 
2:13275 


2:13466 
2:13467 


2:14346 
2:13929 
2:15476 
2:15442 
2:15548 
2:13065 
2:12510 
2:12706 
2:14405 
2:13049 


2:13795 


2:12892 
2:14816 


2:12288 
2:12966 


2:13516 
2:14242 
2:14363 


2:12172 
2:12303 


2:12477 


2:14530 
2:13127 
2:13128 
2:13129 
2:13165 
2:13304 
2:13130 
2:13305 


ERA Vol. 2, No. 6 
Availability 


NTIS 
NTIS 


Dep. NTIS, $4.00 


INIS 
INIS 


See AD-A-021951 


See PB-248951 
See PE-249050 


See AD-A-024947 
Dep. NTIS, $4.00 
See AD-A-019189 


See AD-A-0208 12 
See AD-A-020721 
See AD-A-025136 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $7.50 


AT 
AT 


See AD-A-020687 
See PB-249470 


See PPPL-1283 
See UCRL-78123 
See COO-2456-38 


See AED-Conf-75-553-011 
See SAND-76-5389 
See N-76-10444 


American Nuclear Society 
(1976). $8.00 

American Nuclear Society 
(1976). 


Inst. of Environmental 
Studies, Univ. of Wisconsin 
Communications Office, 
Madison, WI 


See PB-252856 
See PB-247382 


See PB-252650 
INIS 


INIS 
INIS 
INIS 


See PB-246201 
See PB-246302 


Dep. NTIS (US Sales Only), 
$4.00 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 





MAR. 31, 1977 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


3108/8 2:13306 INIS Juel- 
3108/9 2:13131 INIS 1246 2:13071 INIS 
3108/10 2:13166 INIS 1261 2:15579 See RCN-236 
3108/11 2:13167 INIS 
3108/12 2:13168 INIS 2:13453 INIS 
3108/13 2:13132 INIS 2:13262 INIS 
3108/14 2:13133 INIS 2:12948 INIS 
3108/15 2:13134 INIS 
3108/16 2:13135 2:12967 Dep. NTIS, $3.50 
3108/17 2:13307 
3108/18 2:14406 2:13411 INIS 
3108/19 2:13136 2:13520 INIS 
3108/20 2:13169 2:13172 INIS 
3108/21 2:13170 1275/3 2:13175 INIS 
3108/22 2:13137 1275/3 2:13174 INIS 
3108/23 2:13138 1275/3 2:13173 INIS 
3108/24 2:13308 1750 2:13468 INIS 
3108/26 2:13171 2183 2:13469 INIS 
3108/27 2:13139 2183 2:15628 INIS 
3108/28 2:13140 2183 2:15629 INIS 
3108/30 2:13309 2212 2:12520 INIS 
3108/33 2:13141 2241 2:13318 INIS 
3108/34 2:13310 2272 2:13159 See EURFNR-1361 
3108/35 2:13517 KFK-tr- 
3108/37 2:13142 450 2:12529 INIS 
3108/38 2:13143 KNMI-WR- 
3108/39 2:13144 75-9 2:13454 See N-76-16706 
3108/40 2:13311 KTA- 
3108/41 2:13145 3402X 2:13368 Heymanns (Mar 1976). 
3108/42 2:14101 L- 
3108/43 2:13146 8864 2:14103 See N-75-27135 
3108/44 2:13518 10099 2:14106 See N-75-30299 
3108/47 2:13147 10347 2:14585 See N-76-14917 
3108/49 2:14102 LA- 
3117 2:13312 6206( Vol.2) 2:13412 Dep. NTIS, $3.50 
INTEL-RT- 6307C 2:14398 Dep. NTIS, $4.00 
2:14555 See AD-A-020037 6328-T 2:15152 Dep. NTIS, $9.75 
6343-PR 2:13176 Dep. NTIS, $3.50 
2:15134 INIS 6357-MS 2:14364 Dep. NTIS, $3.50 
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242860 2:14790 NTIS, $10.25 

242944 2:13797 NTIS, $4.75 

242946 2:12334 NTIS, $4.25 

242962 2:13836 NTIS, $7.25 

243028 2:13945 NTIS, $5.75 245137 2:13914 

243114 2:12214 NTIS, $7.00 245141 2:14674 

243116 2:13846 NTIS, $4.25 

243149 2:14670 NTIS, $9.50 

243150 2:12215 NTIS, $9.50 

243152 2:12216 NTIS, $17.25 

243153 2:12217 NTIS, $9.50 245162 2:12283 

243154 2:12150 NTIS, $3.75 245179 2:13838 

243155 2:13755 NTIS, $13.00 245183 2:13927 

243156 2:12218 NTIS, $7.00 245185 2:14675 

243219 2:13538 NTIS, $7.00 245186 2:12284 

243233 2:13873 NTIS, $7.50 245191 2:14823 

243432-08/SL 2:12337 NTIS, $4.00 245214 2:13957 

243595 2:13237 Available on subscription, 245242 2:13839 
$35.00/domestic,, 245248 2:13711 
$50.00/foreign, single copy 245249 2:13728 
PC, $4.00. 245262 2:14676 

243660 2:13238 Dep. NTIS, $9.25 245264 2:12858 

244221 2:13798 NTIS, $5.25 245291 2:12345 

244222 2:13799 NTIS, $11.25 245293 2:12346 

244269 2:12359 NTIS, $8.50 245294 2:12347 

244289 2:13698 NTIS, $8.75 245295 2:12348 

244290 2:13699 NTIS, $7.50 245296 2:12349 

244291 2:12338 NTIS, $4.00 245297 2:12350 

244291-04/SL 2:12339 NTIS, $4.00 245298 2:12351 
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2:12352 
2:12353 
2:12354 
2:12355 
2:12356 
2:14677 
2:12245 
2:13721 

2:12787 
2:13915 
2:13928 
2:12246 
2:14678 
2:12926 
2:12869 
2:12382 
2:12383 
2:13847 
2:12171 

2:14679 
2:14735 

2:12414 
2:14680 
2:12587 
2:13741 

2:14858 
2:14927 
2:12247 
2:14759 
2:14808 
2:14681 

2:13898 
2:14525 

2:15353 
2:13374 
2:13276 
2:12298 
2:13958 
2:14682 
2:14683 

2:12908 
2:12384 
2:12927 
2:12285 

2:14684 
2:12201 

2:12928 
2:14290 
2:12726 
2:13966 
2:12695 
2:14922 
2:12774 
2:12775 
2:12776 
2:12777 
2:12778 
2:13916 
2:12909 
2:12172 
2:12910 
2:13848 
2:13849 
2:13850 
2:12357 
2:14859 
2:14860 
2:14861 

2:14887 
2:14888 
2:14889 
2:14890 
2:14685 
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2:12279 
2:12930 
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Availability 


NTIS, $3.25 
NTIS, $3.75 
NTIS, $3.25 
NTIS, $3.75 
NTIS, $3.25 
NTIS, $4.25 
NTIS, $5.00 
NTIS, $3.75 
NTIS, $4.00 
NTIS, $7.00 
NTIS, $7.00 
NTIS, $3.50 
NTIS, $4.50 
NTIS, $4.25 
NTIS, $6.00 
NTIS, $8.50 
NTIS, $8.75 
NTIS, $5.50 
NTIS, $6.00 
NTIS, $11.50 
NTIS, $6.00 
NTIS, $3.75 
NTIS, $7.75 
NTIS, $7.75 
NTIS, $6.00 
NTIS, $4.50 
NTIS, $3.50 
NTIS, $4.25 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $5.50 
NTIS, $4.50 
NTIS, $10.75 
NTIS, $5.50 
NTIS, $4.00 
NTIS, $5.00 
NTIS, $5.50 
NTIS, $2.00 
NTIS, $5.00 
NTIS, $4.50 
NTIS, $6.00 
NTIS, $7.75 
NTIS, $9.00 
NTIS, $12.50 
NTIS, $6.75 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $6.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $5.50 
NTIS, $3.50 
NTIS, $5.00 
NTIS, $6.75 
NTIS, $7.50 
NTIS, $4.50 
NTIS, $10.00 
NTIS, $11.00 
NTIS, $6.75 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $3.50 
NTIS, $5.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS 

NTIS, $7.50 
NTIS, $5.25 
NTIS, $6.75 
NTIS, $7.50 
NTIS, $4.50 
NTIS, $4.50 
NTIS, $9.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $5.00 
NTIS, $4.50 
NTIS, $4.50 
NTIS, $7.75 
NTIS, $5.00 
NTIS, $8.50 
NTIS, $4.50 
NTIS, $6.00 
NTIS, $4.50 
NTIS, $8.00 
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246302 2:12303 
246311 2:12191 
246336 2:14862 
246354 2:12307 
246355 2:12308 
246358 2:12358 
246364 2:12788 
246367 2:14686 
246381 2:12248 
246386 2:12249 
246390 2:12931 
246436 2:12683 
246450 2:14940 
246478 2:14941 
246568 2:13808 
246592 2:14687 
246602 2:13960 
246629 2:12202 
246635 2:12889 
246638 2:14688 
246641 2:12911 
246642 2:14891 
246647 2:12912 
246650 2:12385 
246663 2:13809 
246667 2:12203 
246668 2:12932 
246669 2:12204 
246674 2:14892 
24668 1 2:13996 
246710 2:12727 
246725 2:13970 
246742 2:13971 
246750 2:12933 
246800 2:12891 
246818 2:13729 
246835-1/SL 2:14943 
246837 2:14893 
246849 2:12205 
246850 2:12206 
246851 2:12207 
246852 2:12208 
246866 2:13784 
246929 2:12209 
246942 2:13997 
246951 2:12779 
246963 2:13756 
246984 2:13810 
246985 2:13948 
247085 2:12210 
247094 2:14932 
247111 2:13949 
247137-375-1/SL 2:15017 


247137-375-2/SL 2:15018 


247140 2:12685 
247141 2:12942 
247146 2:13933 
247176 2:12780 
247190 2:12831 
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Availability 


NTIS, $4.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.50 
NTIS, $6.75 
NTIS, $9.00 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $6.75 
NTIS, $7.50 
NTIS, $5.50 
NTIS, $4.50 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $8.00 
NTIS, $7.75 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $6.00 
NTIS, $4.50 
NTIS, $5.50 
NTIS, $8.00 
NTIS, $23.75 
NTIS, $5.00 
NTIS, $4.50 
NTIS, $5.00 
NTIS, $4.50 
NTIS, $6.75 
NTIS, $4.50 
NTIS, $5.50 
NTIS, $4.00 
NTIS, $5.50 
NTIS, $13.00 
NTIS, $5.50 
NTIS, $3.50 
NTIS, $5.50 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $10.50 
NTIS, $4.50 
NTIS, $5.00 
NTIS, $5.00 
NTIS, $5.00 
NTIS, $4.00 
NTIS, $3.50 


Paper copy available from 
National Climatic Center, 
Attn: Publications. Federal 
Bldg., Asheville, N.C. 28801. 
Subscription, $34.00/year 
includes Part I (Prompt 
Reports) and Part II 
(Comprehensive Reports);, 
$18.00/year for either part. 
Annual supplement 
containing explanation is 
included., $1.40/copy for 
either part;, $1.30 for extra 
issue. 

Paper copy available from 
National Climatic Center, 
Attn: Publications. Federal 
Blidg., Asheville, N.C. 28801. 
Subscription, $34.00/year 
includes Part I (Prompt 
Reports) and Part II 
(Comprehensive Reports);, 
$18.00/year for either part. 
Annual supplement 
containing explanation is 
included., $1.40/copy for 
either part,, $1.30 for extra 
issue 

NTIS, $4.00 

NTIS, $4.00 

NTIS, $9.75 

NTIS, $4.50 

NTIS, $3.50 





PATENTS-ZA- 276R ERA Vol. 2, No. 6 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


247223 2:12250 NTIS, $4.00 249050 2:12318 NTIS, $4.00 
247224 2:12211 NTIS, $3.50 249052 2:12254 

247243 2:15643 NTIS, $13.00 249053 2:12255 

247256 2:12316 NTIS, $4.00 249054 2:12256 

247257 2:12728 NTIS, $3.50 249135 2:13757 

247258 2:13785 NTIS, $4.00 249136 2:13760 

247259 2:12173 NTIS, $4.00 249298 2:12257 

247260 2:12789 NTIS, $4.00 249362 2:14791 

247261 2:12903 NTIS, $3.50 249390 2:14697 

247262 2:12192 NTIS, $3.50 249470 2:13929 

247263 2:13742 Dep. NTIS, $3.50 249497 2:14819 

247269 2:15554 NTIS, $4.00 249518 2:14792 

247282 2:14809 , $5. 249527 2:14698 

247297 2:12824 , $4. 249528 2:12409 

247313 2:12194 : 249619 2:12295 

247323 2:13328 , $6. 249620 2:14699 

247324 712280 : 249622 2:12973 

247334 712934 ‘ 249694 2:14744 

247382 714816 , $5. 249703 2:14700 

247385 212913 , $6. 249713 2:12258 , $5. 
247387 714591 249714 2:12259 NTIS, $6.75 
247415 712392 249730 2:14793 NTIS, $21.25 
247518 712972 NTIS, $3.50 249734 2:12260 NTIS, $6.00 
247540 712154 NTIS, $11.75 249789 2:14807 NTIS, $28.25 
247611 713540 NTIS, $50.75 249791 2:12277 NTIS, $10.75 
247618 712185 NTIS, $9.75 249829 2:12261 NTIS, $5.00 
247619 :15019 NTIS, $4.50 249831 2:12262 NTIS, $5.00 
247641 712310 NTIS, $16.25 249851 2:12263 NTIS, $5.00 
247643 714689 NTIS, $4.50 249861 2:12264 NTIS, $5.50 
247700 714690 NTIS, $5.50 249880 2:12411 NTIS, $4.50 
247701 712935 NTIS, $5.50 249996 2:14820 NTIS, $5.00 
247726 714691 NTIS, $13.00 250148 2:13924 NTIS, $6.75 
247727 714692 NTIS, $32.75 250384 2:12914 NTIS, $12.00 
247758 2:12581 NTIS, $4.00 250389 2:12265 NTIS, $5.50 
247761 713961 NTIS, $6.00 250428 2:14928 NTIS, $3.50 
247780 714693 NTIS, $9.25 250509 2:14821 NTIS, $11.00 
247790 : NTIS, $5.50 250599 2:12266 NTIS, $4.50 
247791 : NTIS, $3.50 250611 2:12267 NTIS, $5.50 
247804 ~ NTIS, $3.50 250615 2:12443 NTIS, $3.50 
247890 ; NTIS, $5.50 250675 2:12577 NTIS, $5.00 
247899 : NTIS, $4.00 250680 2:14701 NTIS, $6.00 
248051 : NTIS, $9.75 250685 2:14702 NTIS, $6.75 
248100 : NTIS, $4.50 250701 2:14794 NTIS, $13.50 
248122 ; NTIS, $6.75 250729 2:13426 NTIS, $4.00 
248171 ; NTIS, $4.00 250732 2:14795 NTIS, $6.00 
248199 : NTIS, $16.25 250733 2:12861 NTIS, $5.00 
248215 : NTIS, $9.75 250764 2:13277 NTIS, $4.50 
248256 : NTIS, $4.00 250797 2:14760 NTIS, $3.50 
248261 : NTIS, $10.75 250810 2:14035 NTIS, $3.50 
248286 : NTIS, $3.50 250810 2:14036 NTIS 
248310 - NTIS, $6.75 250814 2:14703 NTIS, $6.75 
248311 ~ NTIS, $5.00 250818 2:12268 NTIS, $6.75 
248320 : NTIS, $4.00 250878 2:14526 NTIS, $7.75 
248321 - NTIS, $4.50 250941 2:12269 NTIS, $5.00 
248322 ; NTIS, $5.00 250961 2:14869 NTIS, $5.50 
248326 : NTIS, $5.00 250986 2:13987 NTIS, $13.50 
248328 : NTIS, $5.00 251072 2:14825 NTIS, $7.75 
248329 : NTIS, $3.50 251100 2:14511 NTIS, $6.00 
248358 - NTIS, $5.50 251105 2:14704 NTIS, $4.00 
248408 - NTIS, $4.00 251107 2:14761 NTIS, $4.00 
248474 - NTIS, $6.00 251137 2:13493 NTIS, $5.50 
248590 ; NTIS, $4.50 251138 2:13494 NTIS, $6.75 
248628 : NTIS, $4.00 251172 2:12286 NTIS, $4.50 
248646 2] NTIS, $5.50 251243 2:14705 NTIS, $7.50 
248652 : NTIS, $6.75 251244 2:14804 NTIS, $3.50 
248665 : NTIS, $4.00 251312 2:14805 NTIS, $4.00 
248674 ~ NTIS, $4.00 251313 2:14806 NTIS, $4.00 
248712 : NTIS, $3.50 251372 2:13743 NTIS, $32.75 
248719 : NTIS, $16.25 251409 2:14706 NTIS, $10.75 
248738 : NTIS, $5.50 251443 2:12974 NTIS, $6.00 
248739 : NTIS, $5.50 251470 2:12578 NTIS, $7.50 
248744 : NTIS, $4.50 251479 2:13967 NTIS, $5.50 
248777 : NTIS, $10.00 251543 2:14310 NTIS, $4.00 
248778 : NTIS, $4.50 251559 2:14707 NTIS, $5.00 
248798 : NTIS, $5.50 251586 2:14022 NTIS, $11.00 
248799 : NTIS, $10.75 251594 2:13686 NTIS, $3.50 
248817 : NTIS, $5.00 251622 2:12701 NTIS, $9.00 
248846 2 NTIS, $4.50 251672 2:12270 NTIS, $6.75 
248916 5 NTIS, $5.00 251675 2:14708 NTIS, $5.00 
248951 : NTIS, $9.75 251714 2:12271 NTIS, $9.25 
248953 ; NTIS, $4.00 251717 2:12975 NTIS, $6.00 
248982 : NTIS, $6.75 251718 2:13020 NTIS, $6.00 
248990 ; NTIS, $3.50 251722 2:14709 NTIS, $4.50 
249011 : NTIS, $3.50 251741 2:13278 NTIS, $4.50 
249041 : NTIS, $7.50 251744 2:12360 NTIS, $6.00 
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Availability 


NTIS, $7.50 
NTIS, $5.00 
NTIS, $8.00 
NTIS, $7.50 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $8.00 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $10.00 
NTIS, $5.00 
NTIS, $11.00 
NTIS, $5.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $12.50 
NTIS, $4.00 
NTIS, $5.50 
NTIS, $5.00 
NTIS, $4.00 
NTIS. $4.00 
NTIS, $4.50 
NTIS, $5.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $5.50 
NTIS, $5.00 
NTIS, $4.50 
NTIS 

NTIS, $4.00 
NTIS, $5.00 
NTIS, $4.00 
NTIS, $7.50 
NTIS, $6.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $6.75 
NTIS, $9.00 
NTIS, $9.25 
NTIS, $4.50 
NTIS, $9.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $5.50 
NTIS, $4.00 
NTIS, $6.00 
NTIS, $7.50 
NTIS, $9.75 
NTIS, $5.50 
NTIS, $5.00 
NTIS, $4.50 
NTIS, $9.75 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.50 
NTIS, $3.50 
NTIS, $4.50 
NTIS, $4.50 
NTIS, $6.00 
NTIS, $5.50 
NTIS, $4.50 
NTIS, $5.50 
NTIS, $5.00 
Dep. NTIS, $4.00 
Dep. NTIS, $4.50 
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